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Abstract 

 

It is widely accepted that continuity and coordination of care as a form of healthcare delivery is 

essential to meet patients’ comprehensive health needs regardless of geographical location or social 

economic status. Healthcare organizations and providers must be transformed into health services 

designed around diseases and for the patients. The need to “redesign healthcare delivery” in the U.S. was 

highlighted when the Triple Aims were introduced in 2008, and the Affordable Care Act (ACA) was signed 

into law in 2010. The ACA created an official and unifying position on the importance of care coordination 

(CC) to the U.S. healthcare system. The ACA law emphasized a primary care transformation through CC 

and promoting patient centered medical home (PCMH) for children and adults. ACA’s impact to CC is not 

limited to the PCMH model but broadly includes all efforts related to value-based care (VBC), including both 

payment-model and delivery-model reforms. 

This dissertation contributes to the general understanding of CC which is essential to the U.S. 

healthcare delivery system and provides the recent status of CC with a focus on high-need and high-cost 

children with Autism Spectrum Disorders (ASD) and DD (Developmental Disorders/Disabilities) using two 

large national databases. we also examined PCMH utilization across both ASD/DD and MBD. The specific 

questions posed in this dissertation provide insights into status of current CC through Patient Centered 

Medical Home (PCMH) and its association with ED visits, urban and rural differences on PCMH utilization, 

and healthcare utilization pattern differences from pre- and post-ACA.  

The findings from the first paper (Chapter 2) found MBD children without ASD had higher odds to 

use ED compared to non-ASD and non-MBD group. What sets this study apart from many others is that we 

were able to evaluate interaction terms between PCMH and health status (ASD and MBD) since the benefit 

of PCMH’s depends on different level of health status. The key finding from the second paper (Chapter 3) 
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was that rural areas have more DD and MBD compared to urban areas, and children in rural areas had 

higher odds to report meeting all PCMH criteria compared to children in urban areas.  Finally, the third 

paper (Chapter 4) explored the healthcare utilization pattern differences pre- and post- ACA. This is a 

question that, to my knowledge, has not been explored directly in the context of the broad CC at national 

level. We found increasing low-cost care post-ACA, but there were no downward trends on high-cost care 

for children with DD.  

Both the first and the second papers also found that more than half of U.S. children did not meet all 

needed PCMH components. Both these papers also provided additional insights on detailed PCMH 

components for children with ASD or MBD or DD. These children had higher odds to have a usual source 

of sick care and personal doctors and nurses, but reduction in odds to utilize the three PCMH components 

of having needed care coordination, family centered care, and referral. All three papers also used rich 

social economic data to identify social insights on children with DD. The results found certain social profiles 

including younger ages, having public insurance, African Americans or Hispanics, poor, and lower 

education levels were less likely to use PCMH and more likely to use ED.  

Care Coordination is an important population health issue in the U.S. This is not only due to cost 

savings but also the impact on children’s lifelong health, families, and communities. There is still plenty of 

improvement possible for all children in the U.S. Providing those essential PCMH and CC activities needs 

time, resources, and training for healthcare professionals; a supporting environment and policies for CC; 

and a focus on target populations. There is a long way to go and a significant amount work for healthcare 

professionals, healthcare systems and policy makers to improve PCMH and CC.  
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Chapter 1: Introduction 

Care coordination (CC) as a form of healthcare delivery has been recognized as a global and 

national priority1-3. U.S. patients are particularly at high risk of forgoing care because of costs and of 

experiencing inefficient, poorly organized care, or errors 4,5. As evidenced, the likelihood of experiencing 

problems increases sharply for patients with either chronic conditions or who are seeing multiple physicians 

4. Although less than 10% of patients experience uncoordinated care, these patients represent 36% of total 

healthcare costs 6. This is magnified for people with chronic conditions, especially for children and 

adolescents with developmental disorders and disabilities (DD).  

However, there are many challenges and barriers to improve CC such as the fragmentated 

healthcare system, traditional fee-for-services based payment mechanisms, and geographical differences. 

Improving CC and reducing fragmented care for people with chronic conditions is a key goal of the U.S. 

healthcare system 4-9. On March 23, 2010, President Obama signed the Affordable Care Act (ACA) into law 

10. The goals of the Triple Aims designed by the Institute for Healthcare Improvement (IHI) - - to improve 

the patient experience of care (including quality and satisfaction), to improve the health of populations, and 

to reduce the per capita cost of health care - - have been widely adopted and supported through the ACA 

over the last ten years. In addition to increasing health care access and lowering costs, the ACA intended 

to improve quality and incentivize patient CC across all elements of the health system. Contained within the 

ACA were a multitude of provisions that changed how CC is practiced, implemented, and reimbursed. The 

ACA created an official and unifying position on the importance of CC to the U.S. healthcare system.  

 Yet, little is known about current CC status in the U.S. for high-cost, high-need children with DD at 

the national level. Moreover, more information is needed to understand whether ACA policy has improved 

overall economic outcomes through changing the healthcare utilization at the national level. 
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The overall goals of this research will serve as a foundation for greater inquiry into and continued 

improvement of CC in the U.S. This dissertation aims to evaluate CC status post-ACA and highlight 

differences between pre- and post-ACA. This chapter introduces the concept of CC, presents the unifying 

theoretical framework, and outlines the subsequent dissertation chapters.  

Context for Care Coordination                       
 

  Care Coordination (CC) can be defined as “a proactive approach to bringing together care 

professionals and providers to meet the needs of service users, to ensure that they receive integrated, 

person-focused care across various settings” 3. Terms frequently used related to uncoordinated care are 

fragmented care, episodic care, lack of transition between care delivery points, disjointed social 

components care, lack of care integration, lack of community-based care, lack of care continuity, and lack 

of CC financial incentives and supports. From a patient perspective, CC is health care professionals’ 

attempts at proactively organizing care to improve a totality of physical, mental, and preventive care across 

various settings over the lifespan of the patient 1,3 .Poor CC or uncoordinated care may lack the following: 

professional organization and planning, proactive disease prevention, needed referral, whole person care, 

and/or patient-centered care. Poor CC has the potential to  result in high-cost care and risk of harm through 

1) failures of communication; 2) conflicting treatment plans and/or lapses in necessary treatment; 3) 

unnecessary diagnostic tests; 4) adverse drug interactions, duplicated therapy, unsafe drugs and high cost 

drugs due to inadequate sharing of critical patient information;  5) increased Emergency Department (ED) 

visits or hospitalization due to unmet needs and waiting lists; or 6) higher hospital or institutional healthcare 

system utilization instead of low-cost community care2,3,11,12. This is a particular problem for people with 

chronic or complex conditions.  
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Yet, advancing CC remains challenged by multiple factors in defining and adopting CC. First, it is 

an emerging research area with a rapidly growing evidence base due to growing chronic diseases in recent 

decades 13. Second, CC may be defined in different ways depending on the perspective: patient/family, 

health care professionals, or system representatives and their related contexts such as setting and time 14. 

Third, emerging Health Information Technology (HIT) is changing the practice of traditional CC processes 

such as EHR (Electronic Health Records), patient-generated health data, telehealth, and mHealth 15. 

Fourth, emerging dieases (e.g. austism, Covid19), crises (e.g. opiod crisis), or chronic conditions 

(e.g.developmental disabilities, diabetes) add complexity to CC.  

Current research on CC is limited by a lack of clarity about the concept of CC resulting from 

multiple existing definitions and models. For example, the landmark study from the Agency for Health 

Research Quality (AHRQ) presented over 40 heterogeneous definitions of CC 14. New terms emerged to 

describe components of the new environment, and similar words were put to use in an entirely different 

context such as “case management,” “disease management,” “care management,” “patient-centered care,” 

“care integration,” “care continuity,” and “seamless care” 16,17. For example, patient-centered care remains 

one of the most-used and least-understood healthcare terminologies since it was introduced in a 2001 

Institute of Medicine report 18.  Case management has a much narrower scope by which to best meet the 

guideline criteria for a particular case or diagnosis.  Case management does not have to involve teamwork, 

especially across lifespan support for the totality of physical, mental, and social needs. It is challenging for 

healthcare organizations to keep pace with the evolving paradigm and nomenclature, particularly as it 

pertains to population health and chronic disease management 17.  

AHRQ defined one of the most frequently used CC definitions:  
 
   The deliberate organization of patient care activities between two or more participants 
(including the patient) involved in a patient's care to facilitate the appropriate delivery of health care 
services. Organizing care involves the marshalling of personnel and other resources needed to 
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carry out all required patient care activities and is often managed by the exchange of information 
among participants responsible for different aspects of care 14.   

This definition provides broad and general guidelines for healthcare organizations and 

professionals. However, a definition focusing on chronic conditions is critical for healthcare professionals, 

since people with chronic conditions benefit most from CC. Kim et al provided a CC definition focusing on 

chronic diseases that stated that CC must support patient needs at any point of the chronic disease course. 

CC needs to support patients at 1) different disease phases including prevention, diagnosis, treatment, and 

end life; 2) different age stages and transitions such as neonatal care, early childhood care, teens, and 

transitions to specific care; and 3) dynamic relationships and workflows between and among individuals, 

their families and caregiver teams, clinicians and health care teams, and community resource teams 15,19.   

It is important to use consistent definitions to optimize CC. Consistent defintiions can add precision 

to the meaning of terms often used to describe the functions of CC programs and  help researchers better 

compare, contrast, and evaluate all CC programs 17. This consistency requires them to avoid simply using 

words such as “case management,” “disease management,” “care management,” “care continuity,” and 

“seamless care” to replace CC.  

The limited CC improvement available models and programs to advance to CC are another major 

challenge for CC. Prior to the ACA, policy makers in the U.S. were only marginally focused on CC from a 

national and population health management level. Appendix A presents early efforts including the 

establishment of the patient-centered medical home (PCMH) in 1967, along with some efforts to improve 

CC over time. However, many of these efforts were not part of comprehensive national reforms written in 

law or at a population level and resulted in limited improvement at the national level 

The ACA created opportunities to design and test new models and expand previous models (e.g., 

PCMH) of care delivery and payment that improve CC at a national level. Appendix B presents these ACA 

efforts including support of PCMH, health information technology (HIT), Accountable Care Organizations 
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(ACOs), Primary care Support and Medicaid Medical Home, and along with many other efforts to improve 

CC over time.  

ACA’s impact on CC is not limited to the PCMH model, but also broadly includes all efforts related 

to value-based care (VBC), including both payment-model and delivery-model reforms. Payment models 

are drivers to CC. CC is essential to transform healthcare delivery and integration 2. Examples of VBC 

reform to support CC include 1) incentivizing CC (e.g., accountable care organizations), 2) performing CC 

(e.g., PCMH), 3) encouraging an environment for CC (e.g., workforce development, mental and behavioral 

health support, community support, health information technology), and 4) addressing social determinants 

of health 2,11,12,20.   

ACA also established the quality standards as incentives to enhancing CC across settings 21. 

Hospitals are assessed by means of 12 clinical quality measures in 6 domains (patient and family 

engagement, patient safety, CC, population and public health, efficient use of healthcare resources, and 

clinical processes/effectiveness) and a composite measure of patient experience22. The ACA established 

new quality standards for behavioral health care, specifically related to data submission. Incentives are 

provided based on performance measures. For example, psychiatric hospitals failing to submit data will 

receive a 2-payment penalty 23. Promoting CC is consistent with the IHI's Triple Aim philosophy of 

improving the patient experience of care, improving the health of populations, and reducing cost. 

Even though ACA provides opportunities to advance CC, its many changes pose challenges to the 

U.S. healthcare system and healthcare professionals. This requires healthcare transformations such as 1) 

value-based payment to replace predominant fee-for-service (FFS) payment mechanisms that require a 

face-to-face service and eligible codes to be reimbursable by most third-party payers and 2) whole-person 

centeredness care for the vast majority of an individual’s primary and mental health care through preventive 

treatment, acute and chronic care, and end-of-life services.  
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The U.S. Challenges of Care Coordination 
 

  Next, this section will describe some of the general background of challenges facing CC. While this 

dissertation will not explore each of these issues, an understanding is necessary because it provides the 

key underpinnings of this dissertation’s three key aims and justifies the detailed research questions. Prior to 

understanding the need to study CC, this section will highlight some of the key challenges linked to the 

broader healthcare system that currently is dominated by hospitals, solo practices, the practice of specialty 

medicine, third party, and fee-for-services payment in the U.S. We will further explore the growing and 

complex needs of children with developmental disorders and disabilities; the challenge to healthcare 

professionals, organizational leaderships; and additional challenges in rural America. 

1. Fragmentation, Practicing Specialty Medicine, Third-Party Payment and Fee-For-Services Based 

Payments 

 

  Healthcare delivery fragmentation can be defined as the systemic misalignment of incentives, or 

lack of coordination, that results in inefficient allocation of resources or harm to patients24. In the U.S., the 

healthcare system is associated with fragmentation, lack of coordination, variability in quality and health 

outcomes, and unnecessary costs12,25. Moreover, the payment system is also fragmented by third party 

payments and multiple payers. Furthermore, most current public and private health insurers’ payment 

policies are based on fee-for-service payments that do not support CC’s need to provide complex chronic 

care 12. 

Fragmentation causes problems for CC from different providers in unintegrated silos such as ED, 

inpatient, paramedics, primary care physicians, specialists, and home care and social services 12. For 

example, due to patient confidentiality issues, it is difficult for patient information to flow easily across 

different CC organizations such as primary care physicians and community social workers. More than one-
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third of adults in the U.S. experienced CC problems (e.g. duplicate tests being ordered, receiving conflicting 

information from different doctors, or doctors not knowing their full medical history) 26. 

Care Coordination is challenged by broad issues in primary care due to an emphasis on 

specialized medicine and underinvestment in primary care. The United States has the highest specialist-to-

generalist ratio among comparable countries, driving up healthcare costs. And there are only one-third of 

U.S. physicians delivering primary care, which is down 50% since 1961 27. However, primary care is critical 

for CC. According to WHO, primary care, also called  general practice or family medicine, is defined as 

“first-contact, accessible, continued, comprehensive and coordinated care” 28. It is more than just the level 

of care or gatekeeping since it is the key process to sustainable, accessible, and equitable health 

systems in both rural and urban areas. Physicians are leaving generalist positions in primary care/ family 

medicine fields since it is not emphasized or paid as well as other medical specialists such as surgeons 29. 

Moreover, specialized medicine also results in physicians’ emphases on acute diseases over chronic 

diseases, which are the target population group needing CC support.   

  Care coordination is particularly sensitive to lack of resources. It is hard to make changes to the 

delivery of primary care utilizing CC with too few primary care physicians, nurses, and mental health 

professionals while also lacking additional financing, infrastructure, and implementation supports 30.  Some 

coordinators who perform patient CC activities are overloaded with cases, managing 300+ patients and 

finding their caseload challenging especially when dealing with patients struggling with chronic illness and 

additional social and mental behavioral issues 10. 

  Moreover, CC is also challenged by fragmented payment systems or insurance industries in the 

U.S. Outside the United States, in most countries the health insurance has been gradually mandated by 

publicly subsidized or near-universal insurance 31.  In the U.S., insurance coverage has been managed by 

voluntary private action to extend coverage to the majority of the nonelderly population with some 

https://www.ncbi.nlm.nih.gov/books/n/nap2044/ddd00264/def-item/ggg00080/
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assistance from facilitating national legislation 31.  This results in a complicated and fragmented payment 

structure, with many different private insurance companies and some public insurance (e.g., Medicaid and 

Medicare). For example, the complicated payment structure leads healthcare providers to refuse referrals 

of patients from Medicaid or some Medicare plans 10,16. This results in longer waiting time for patients with 

chronic conditions. Heberlein et al found that physicians in general/family practice were markedly less likely 

to accept new Medicaid patients (68.2%) than Medicare (89.8%) or private insurance (91.0%) 10. 

  The challenge for CC is also from the FFS based payment mechanism that is deeply rooted to U.S. 

healthcare system. After World War II, health insurance primarily became the duty of employers. Employers 

and insurers applied the "free choice" FFS mechanism to give employees insurance that requires a face-to-

face service and eligible code to be reimbursable by most third-party payers 24.  

  Under fee-for-service, CC activities cannot reimburse by insurance services. FFS omits CC since it 

does not cover essential CC activities such as 1) patient-centered care management work that falls outside 

of the face-to-face visit (e.g., care planning and coordination, shared decision making, and around-the-

clock telephone or electronic access), 2) enhanced communication access such as secure e-mail and 

telephone consultation, 3) adoption and use of health information technology for quality improvement, 4) 

recognition of the value of physician work associated with remote monitoring of clinical data using 

technology, 5) allowing physicians to share in savings from reduced hospitalizations associated with 

physician-guided care management in the office setting, and 6) allowing for additional payments for 

achieving measurable and continuous quality improvements 32. Only in 2016 did Medicare add limited CC 

billing codes 33. 

2. Children with Developmental Disorders and Disability 

 

  Developmental Disabilities (DDs) are a group of health conditions beginning during the childhood 
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developmental period and usually progressing throughout the life course due to an impairment in physical, 

learning, language, or behaviors 34,35. In the U.S, there are more than 12  million or 17.4% of all children 

who have DD 34. The prevalence rate is increasing for children with DD, thereby increasing the needs for 

CC.  For example, there was a 9.5% increase in DD from the base year time period of 2009-2011 to the 

period of 2015-2017 36. During this timeframe, significant increases were also observed for an attention-

deficit/hyperactivity disorder (ADHD) (+12.6%), autism spectrum disorder (ASD) (+122.3%), and intellectual 

disorder (ID) (+25.8%) 36. ASDs’ prevalence rate has been rising from the year 2000 when 0.6 or 1 of 150 

children were diagnosed with ASD compared to year 2018 when 2.5 or 1 of 40 children in the U.S. were 

diagnosed with ASD 37,38.  

  Children with DD have higher rates of MBDs and may be further complicated with mental 

behavioral disorder (MBD) comorbidities related to high-cost care (e.g., ED). More mental health conditions 

add additional challenges for CC efforts. For example, children with ASD often have ADHD, and the co-

occurrence increases the risk of anxiety and mood disorders39. The rate of mental health conditions for 

those with DD is two to three times higher than for the general population40. Half of the estimated 7.7 million 

U.S. children with a treatable mental health disorder did not receive needed treatment from a mental health 

professional41. As a result, children with DD and MBD comorbidities are key drivers to increased ED visits 

42. This requires CC intervention and cross setting teamwork from mental health and behavioral therapy 

providers and community supports. Eliminating unnecessary ED use for MBD could save an estimated $4.6 

billion annually43,44.  

3. Roles of Healthcare Professionals in Care Coordination 

  

Healthcare professionals play a critical role in primary patient care and CC. This requires 

healthcare professionals to manage chronic conditions through teamwork, complex interactions and 
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communications with children/parents/family/caregivers, and cultural competency and established trust. 

However, primary care providers and many other health professionals are not trained to work in teams or in 

the area of social and cultural/social perspectives to provide complex chronic care 45.  

 Optimal CC requires organizational and leadership support internally (e.g., ACO, PCMH), 

externally (e.g., community partnership), and consideration of Social Determinants of Health (SDoH). 

Workforce development is critical to support CC through building a human capital infrastructure to improve 

health care access and quality while containing costs for individuals with complex health needs46. However, 

it is challenging due to responsibility of leaderships for providing cultural competence training and optimal 

DD care and managing staff turnover, especially in primary care and the CC workforce (e.g., pediatrician, 

care coordinators, social workers). 

First, healthcare organizations representing a variety of hospitals need to continue to improve 

awareness, knowledge, and skills along the continuum of cultural competence. The healthcare organization 

can make a difference in children with DD care including creating policies that reduce administrative and 

linguistic barriers to patient care, providing relevant training on cultural competence training, and adopting 

cultural- and family-centered and diseases-specific PCMH.  

Second, organizations also need to support primary providers who have been under pressure to 

provide quality CC. Currently there are many barriers surrounding CC such as limited resources and 

training. Pediatricians report lack of access to mental health services, CC, and case management 47. 

Besides pediatrician supports, organizations also face challenges related to CC including health or social 

services professionals who are responsible for coordinating medical and social support services for 

individuals with disabilities or complex health needs 46. 

The benefit of an organization investing in workforce development, training strategies, and 

supporting DD through administrative strategies can help reduce staff turnover, improve health outcomes 
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and reduce costs 46.  Besides internal organization support, organizations also face challenges to external 

engagement such as partnerships with health system silos and communities. 

4. Rural Americans 

There are 11.8 million American children who live in rural communities and are experiencing worse 

health and health care outcomes than their urban peers48. Thus, CC is critical in rural areas to address 

health disparities from infancy to early adulthood 49.  However, it is very challenging to implement CC in 

rural areas due to 1) lack of resources (e.g., pediatrician, specialists), 2) travel burdens (e.g., road 

conditions, transportation, distance) due to geographical isolation, and 3) lower social economic status. 48,50 

These factors can lead to health disparities and avoidable adverse health outcomes ( e.g. chronic 

conditions and lifelong health problems) that are best addressed in the early stages of child development 

48,50.  

 One significant challenge for rural children with DD is lack of a pediatric workforce including 

pediatricians, family physicians, nurse practitioners (NPs), and physician assistants (PAs) 48. For example, 

in 2015, only 9% percent of general pediatricians supported 20% of children living in rural communities 48. 

In addition to pediatricians, nurse practitioners (NPs) and physician assistants (PAs) have played significant 

roles in the rural pediatric primary care workforce. But only 9% of NPs specialize in pediatrics, and 2.4% of 

PAs practice general pediatrics 48.  

In rural areas, there are only 22 pediatricians and family physicians for every 100,000 children48.  

This shortage of pediatricians and family physicians requires patients/caregivers to travel long distances, 

since in-person visits are the primary and most traditional delivery method. When considering non-

traditional methods, rural areas’ healthcare professionals and patients also face more challenges 

when using electronic medical records (EMR), mobile integrated health (mHealth), internet patient 
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portals to personal medical records, and telehealth that could facilitate the necessary processes of chronic 

care.  

Finally, rural residents generally have lower social economic status compared to urban residents. 

For example, although similar rates of ASD prevalence are reported in both rural and urban areas, children 

with ASD in rural areas were economically disadvantaged and concentrated in the South and Midwest 

regions51,52.  

In summary, the challenges facing children with DD are numerous, especially in rural areas. My 

goal is to address three specific challenges to CC including 1) Aim 1’s focus on the ASD population 

since ASD is one of the most challenging and fast-growing types of DDs, 2) Aim 2’s focus on 

geographical challenges, and 3) Aim 3’s focus on the impact of ACA to address many challenges 

mentioned above and assess the difference before and after ACA.  

The following two sections provide a brief overview and history of various models of CC. First, I will 

introduce PCMH as a primary innovative model. This dissertation’s Aim 1 and Aim 2 will focus on PCMH 

related to ED utilization and urban-rural differences. Second, I will introduce other models supporting CC. 

The dissertation’s Aim 3 is related to multiple CC models and their impact on healthcare utilization. 

The Patient-Centered Medical Home as a Primary Innovative Model 

 

Primary care as a gatekeeping system is often considered the best point to organize and 

coordinate care for a patient 53. PCMH, also referred to as medical home or health home, is a model of 

primary care transformation that seeks to fundamentally change primary care delivery through improved 

CC to meet the health care needs of patients and improve patient and staff experiences, outcomes, safety, 

and system efficiency 54.  
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The history of PCMH can be traced back to 1967 when the concept and terminology was 

introduced by the American Academy of Pediatrics (AAP). However, PCMH was used to describe a central 

location for a child's medical records with a focus on children and youth with special health care needs. The 

CC concept was first officially introduced in PCMH in a 1992 AAP policy statement55. The statement 

defined detailed services to provide the comprehensive health care of PCMH 55. In 2002, AAP published a 

new policy statement containing an expanded and more comprehensive interpretation of the concept and 

an operational definition of PCMH including accessible, continuous, comprehensive, family-centered, 

coordinated, compassionate, and culturally effective care56. In 2007 through the American Academy of 

Family Physicians, the American College of Physicians, the American Osteopathic Association, and the 

AAP, the concept of PCMH extended to adults and introduced value-based payments 32.  

In 2010, the ACA was signed into law by President Barack Obama. The law emphasized the 

implementation and promotion of PCMH for children and adults. Currently, there are 13,000 primary care 

practices with more than 67,000 clinicians who have been recognized as PCMH by the National Committee 

for Quality Assurance (NCQA) in the U.S 57.  

The most commonly referenced definition of PCMH was defined by the Agency for Health Care 

Research and Quality (AHRQ) encompassing all of these features as follows25,58.  

 

  The Patient-Centered Medical Home (PCMH) model holds promise as a means to improve 

health and health care in America by transforming how primary care is organized, delivered, and 

funded. Building on the work of a large and growing community, the Agency for Healthcare 

Research and Quality (AHRQ) envisions the PCMH as a model of primary care that delivers 

patient–centered, high–quality care safely and efficiently through improved communication and 

coordination. 

 

The AHRQ provided five functions of PCMH including comprehensive care, patient-centered care, 

coordinated care, accessible services, and quality and safety 59. Next, I highlight the 5 components with a 

focus on what it is means from patient, healthcare professional, and organizational perspectives. 
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First, comprehensive care can be considered as receiving whole person care (e.g., physical, 

mental and life span) from a patient perspective 59,60. This is particularly important for children, since this 

could ultimately enhance youth health and behavioral health that will extend through adulthood 61. For 

example, a mental behavioral health counselor is on-site at the PCMH clinic to address mental health 

concerns at the same day of a physical exam.  

From a healthcare professional perspective, comprehensive care involves teamwork to provide 

care including preventive, treatment, acute and chronic care, and end-of-life services59. As shown in the 

framework in Figure A, the related teamwork requires primary care providers to coordinate care between 

the patient, family, specialists, ED, inpatient, home health agencies, schools, and community care. The 

ultimate goals are to 1) minimize gaps in health care delivery and 2) optimize the availability, quality, 

benefits, and cost-effectiveness of health services 61. 

  Second, patient-centered care is when the patient’s cultural background, unique needs, 

preferences, and values are being respected as part of care 60. For example, a Spanish-speaking patient 

would be able to communicate with the care team using Spanish and receive educational material in 

Spanish. Another example would include respecting an ASD patient’s visual and sound sensitivities (e.g., 

ASD-specific waiting areas).  

From a healthcare professional’s perspective, he/she not only needs to understand and integrate 

multiple cultural factors into quality care, but also needs to overcome barriers including limited time, 

inadequate health culture and prior knowledge, the dread of prognosis, as well as the poor communication 

skills of some clinicians. From an organizational perspective, patient-centered care involves creating 

policies that reduce administrative and linguistic barriers to patient care, providing relevant training on 

cultural competence and cross-cultural issues to health professionals, and adopting cultural and family-

centered, disease-specific PCMH (e.g., autism specific PCMH). For example, organizations need to provide 
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linguistic competency that extends beyond the primary care office to the appointment desk, advice lines, 

medical billing, and other written materials.  

   Third, coordinated care from a patient’s perspective includes patients receiving organized care 

across all elements of the health care system such as specialty care, hospitals, home health care, and 

community services with efficient care transitions provided by healthcare professionals 60. From a 

healthcare professional’s perspective, they are responsible to provide some key components of 

coordinated care such as developing a care plan that can be shared with other providers, agencies, and 

organizations. They are also responsible for maintaining confidential patient medical information including 

both inside and outside PCMH (e.g., ED, inpatient, and specialty care) and sharing the information as 

needed during the referral process among multiple providers. They further organize, evaluate, and 

implement the recommendations from other specialty care. Moreover, they are responsible for linking 

families to family support groups and community resources 56.  

 Fourth, accessible services from a patient’s perspective includes patients who can get the care 

when and where needed especially “after hours” care through information technology innovation. For 

example, an after-hours care coordinator would be available to answer questions when needed through 

email, text, or phone. From a healthcare professional’s perspective, they could minimize wait times, 

enhance office hours, and provide after-hours access through alternative methods such as telephone, text 

or email 60.     

  Lastly, quality and safety from a patient’s perspective include the behind-the-scenes work aimed to 

ensure a patient gets the best possible care and is free from harm. This is a critical component for 

healthcare professionals and especially organizations to enhance quality improvement to ensure that 

patients and families make informed decisions about their health 60.  For example, organizations can 

contribute to a systems-level commitment to quality, safety, and population health management through 
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using 1) EMR-based clinical decision-support tools, 2) EMR-based alert system for safety concerns, and 3) 

sharing quality data and process improvement activities.59 

  Even though the five PCMH components mentioned above are essential to PCMH, PCMH is not 

“one size fits all.” For example, some practices have implemented all the elements of PCMH while others 

have only implemented some. It can also look different from place to place because PCMH providers can 

take different approaches to meet the same five AHRQ principles. For example, an important part of 

patient-centered care is to find out what a patient is expecting about their values and needs. One PCMH 

may have a check-in nurse or coordinator ask patients or caregivers what they hope to get from the visit, 

while another PCMH might have patients complete a questionnaire in the waiting room. Both PCMHs would 

be respecting the patient’s and family’s values and needs. 

According to the National Academy for State Health Policy, 47 states have adopted policies and 

programs to advance the PCMH following the ACA. Investment in PCMH pilots has been used as an 

approach to reduce fragmented care and downstream costs. One version of PCMH is the Medicaid Health 

Home State Plan Option (MHH), which was authorized under the ACA (Section 2703), enabling states to 

provide coordinated and integrated care for beneficiaries with chronic physical, mental, or behavioral 

conditions 62,63. PCMHs have been widely used in primary care practices that serve both urban and rural 

communities. PCMHs also serve underserved communities including health care safety net practices (e.g., 

federally qualified health centers, clinics serving homeless or migrant populations, and critical access 

hospitals). 64 It has been used with patients with private insurance, Medicaid and Medicare, and uninsured 

or self-pay patients. 

In this dissertation, PCMH will be one of the key focuses in both Aims 1 and 2 to understand how 

PCMHs are associated with ED utilization and the urban-rural differences for children with ASD/DD. 

Besides PCMH, there are many other models supporting CC. Regarding Aim 3 which focuses on overall 
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healthcare utilization patterns changes pre- and post-ACA, the following are some other models for 

improving CC for children with DD.  

 

Other Models Supporting Care Coordination 

The ACA’s impact on advanced CC is not limited to the PCMH model but broadly includes all 

efforts related to value-based care (VBC), including both payment-model and delivery-model reforms. VBC 

is a concept by which purchasers of health care and payers hold the health care delivery system such as 

hospitals, physicians, and other providers accountable for both quality and cost of care 65. Payment models 

are drivers to CC. CC is essential to transform healthcare delivery and integration 2. Examples of VBC 

reform to support CC include incentivizing CC (e.g., ACOs), encouraging an environment for CC (e.g., 

workforce development, mental/behavioral health support, community support, and health information 

technology), and addressing social determinants of health 2,11,12,20.  Next, I will highlight both ACOs and 

mobile integrated healthcare and community paramedicine programs (MIH-CP) on their importance in 

facilitating CC.  

Accountable Care Organizations 

  The ACO model was launched by the Center for Medicare & Medicaid to 

provide efficient, coordinated, and patient-centered care. Different from the delivery model (e.g., PCMH), 

ACOs support CC across care settings through financial incentives. Among different ACOs (e.g., Medicare, 

Medicaid, private insurance), Medicaid ACOs are critical for children with DD and in rural areas due to 1) 

Medicaid is the largest insurance in the U.S. and covers many low-income and disabled Americans, and 2) 

Medicaid acts as a testing ground for many initiatives that connect clinical and social needs 66. 

Medicaid ACOs are also called shared savings programs. They are arrangements where providers 

can earn a portion of the savings or pay penalties realized by Medicaid 66. In response to these state 
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policies, Medicaid ACOs coordinate care, collect data, integrate services, and build partnerships that align 

with the state’s SDoH priorities. For example, Kansas is the first state to adopt CC as a key component in 

the Medicaid Managed Long-Term Services and Supports (MMLTSS) at a state level to coordinate health 

care for all people enrolled in Medicaid across specialty care, hospitals, home health care, and community 

services with an emphasis on efficient care transitions. Kansas Medicaid has been delivering whole-person, 

integrated care to more than 415,000 people since 2013. Improved CC with better integrated care will move 

more people into community-based care instead of institutional care, reducing wait lists, unmet needs, and 

healthcare costs. 

Medicaid programs in some states also require insurers to screen beneficiaries for social and 

environmental factors that could lead to poor health. In 2017, 19 states required Medicaid-managed care 

organizations to screen patients for social needs 67. For example, North Carolina's transformation to Medicaid 

programs require insurers contracting with the state to screen each of North Carolina's 2 million Medicaid 

beneficiaries for unmet social needs, including access to food, stable housing, and transportation 68.  

There is increasing evidence suggesting improved quality and health outcomes for Medicaid 

beneficiaries. For example, Oregon used a Medicaid ACO model that has successfully met its cost growth 

targets each year and generated $2.2 billion in state and federal savings69. And Arkansas used multi-payer 

bundled payments and PCMH models that have reduced costs and resulted in positive impacts on some 

quality and outcome metrics 69.  

As of July 2018, all states except Alaska, Connecticut, and Wyoming had some form of managed 

care 67. Medicaid shared saving or ACO efforts may benefit children with DD to address SDoH through 1) 

encouraging or requiring SDoH interventions, 2) developing risk adjustment strategies, and 3) encouraging 

or requiring community partnerships 70. Helping patients with unmet needs including SDoH is a healthcare 
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initiative for chronic conditions in practice today that may be sustainable and scalable in the future. This 

requires strong community support. ACA established models to support community-based healthcare with 

goals of quality and cost-effective care.  

Mobile Integrated Healthcare & Community Paramedicine (MIH-CP) 

 

The CMS Innovation Center also founded Mobile integrated health and community paramedicine 

(MIH-CP) to support CC through 1) fully integrated community and healthcare systems and filling the 

resources gaps with efficient bi-directional sharing of patient health information, 2) team based 

multidisciplinary practice of medicine from both clinical and non-clinical providers, 3) patient-centered care 

incorporating social and mental health, and 4) financially sustainable partnerships by working with multiple 

stakeholders (e.g. ACOs, Medicaid, healthcare systems, and managed care organizations) 71. 

Community paramedicine was first used in the U.S. in 2001 was re-enforced by ACA in 2010. 

Community paramedicine expands the scope of paramedics to provide elements of primary and preventive 

care, care treatment and health care services to local patients directly in their homes 72. Mobile Integrated 

Health was introduced later with the more general model or strategy of care integrating the larger spectrum 

of community healthcare and technology (e.g. mental health, social services, public safety, and 

telemedicine) 72.  

 Different from office-based visits, MIH-CP delivers care directly to targeted populations in their 

homes (e.g. frequent/high risk ED visitors, post-hospital discharge patients) and geographical conditions 

( e.g. rural residents or addressing transportation barriers) 73. Both clinical and social interventions are 

provided before conditions become acute, and healthcare utilization shifts from acute/inpatient centered 

care to managed/outpatient centered care. 
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Mobile integrated health and community paramedicine (MIH-CP) emphasizes telemedicine, and 

health information technology 72. It also supports community health and flexibility to adjust to the needs 

of every geographic area. For example, telemedicine is a key delivery method for overcoming 

transportation and mobility barriers for rural residents.  Through telemedicine, rural providers and 

residents can connect with specialists who would otherwise be out of reach74. Telemedicine have led 

to improved access and quality of care for many rural residents especially for patients with chronic 

conditions that require frequent encounters with their providers 74.  

Mobile integrated health and community paramedicine (MIH-CP) can reduce healthcare costs by 

reducing ED utilization, reducing admissions and readmissions, expanding primary care, and encouraging 

health care home usage for complex medical needs75,76. For example, one study identified that only one-

fifth of CP responses required transportation, and four-fifths were evaluated and treated in the home 76. 

Coordinated home-based primary care results in 17 lower medical costs 3. Hospital at home results in 19 

lower care costs 3. Supporting CC can result in 13 fewer hospital admissions 3. 

 In summary, multiple models such as PCMH, ACOs and MIH-CP are working together to 

improve overall national level CC. In this dissertation, Aim 3 focuses on CC through multiple policies 

and its potential to improve healthcare utilization at a national level.   

Care Coordination Conceptual Framework for Children with Developmental Disabilities 

   

Healthcare utilization is where the healthcare system and individual factors or needs meet. The 

theoretical framework for this study is developed based on the Agency for Healthcare Research and Quality 

(AHRQ) care coordination, Andersen and Aday’s Behavioral Model (AABM) and the chronic care model 

13,77,78. AABM is applied to depict patients’ or caregivers’ individual factors and their interactive relationships 



 
P a g e  | 21 

 

  21 
 

with healthcare systems and healthcare utilization. Covariates include predisposing factors, enabling 

factors, and need factors.  

At an individual level, predisposing factors reflect the individual’s tendency to use health services 

such as age, gender, and race 10. Enabling factors are the resources that may facilitate access to services 

such as insurance, poverty level and related (e.g., income) 10. Need factors at the individual level include 

the perceived need for health services (i.e., individual view’s and experience their own general health) and 

evaluated need (e.g., DD diagnosed by physicians and need for medical care)10.  

  Regarding healthcare utilization, Anderson’s model allows us to consider additional perspectives 

besides individual perspectives. For example, predisposing factors also include health beliefs (e.g., 

attitudes, values, and knowledge related to health and health services) based on social factors (e.g., 

education, occupation, and ethnicity)10. Enabling factors also include organizational factors about whether 

an individual has a regular source of care and the nature of that source (e.g., transportation and waiting 

time for health care) 10.  

  Contextual factors are also important factors on healthcare utilization. Contextual predisposing 

factors may include the demographic and social composition of communities, collective values, cultural 

norms, and political perspectives 10. For example, healthcare professionals need to understand that a 

family with a certain cultural background may refuse/delay diagnosis of their child with ASD/DD due to 

cultural norms. Some people may refuse a lifesaving Covid-19 vaccine due to political views. Financing as 

a contextual factor encompasses the resources available within the community for health services such as 

health care expenditures 10.   

  As shown in Figure A, the overall environment for this dissertation’s three Aims is ACA’s care 

coordination provision on mental and behavioral health in the U.S.  Use of health services is determined by 
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individual’s or parents’ factors (predisposing, enabling and need) and personal preference. CC can improve 

care for children 1) in rural areas and with low family incomes, literacy and knowledge, 2) from different 

cultures or family origins, 3) with MBD comorbidities through effective referrals, 4) at different ages such as 

neonatal care, early childhood care, teenager specific care especially during transitions, and 5) at different 

disease phases (e.g., prevention -> diagnosis -> treatment -> end life).  

The healthcare system includes the traditional (e.g., outpatient and inpatient) and the non-

traditional (e.g., community/home and school/special education). The primary goal of the PCMH is to keep 

patients ambulatory in the community while providing quality of care with the best interest of patients 79. 

ACA also reshaped Long-Term Care Services and Supports (LTCSS) (e.g. expanded options for funding 

Medicaid home- and community-based services) 79. Effective CC for chronic conditions such as DD will 

change the pattern of healthcare utilization from high-cost care (ED and inpatient) to low-cost care 

(outpatient and home care) while improving the quality of life for patients through prevention and reducing 

unmet needs. At any point of individual and healthcare system interaction, CC can make a difference in 

managing day-to-day challenges as well as in times of crisis. In the traditional healthcare system, CC may 

be proxied by PCMH. Effective CC activities can improve outcomes such as 1) patient experience, 2) 

clinical processes, 3) shifting from high- to low-cost care, 4) addressing social determinants of health, and 

5) improving quality of life for patients and families.  

Dissertation Research Objectives 

 

The primary objective of this dissertation is to contribute to the understanding of the effects of post-

ACA CC policies (e.g., PCMH, ACOs) by drawing on data from two large national-level survey data sets 

including the National Survey for Children’s Health (NSCH) and the Medical Expenditure Panel Survey 

(MEPS). The ACA CC provision provides a unique opportunity to examine the population-wide 
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implementation and outcomes of universal adoption of CC among children and families living with DD. 

Figure A provides an overview of the three primary research aims in the context of the environment in 

which CC influences patient/family factors and its healthcare system utilization. Healthcare utilization is a 

broad area, and this dissertation focuses on analyzing the influence of specific environmental or contextual 

factors specific to children, especially with ASD/DD. Specifically, Chapter 2-4 analyzes the association 

between PCMH/CC impacts on 1) ED utilization for children with ASD, especially with MBDs; 2) whether 

there are urban-rural differences utilizing PCMH-detailed components from a patient or family perspective 

for children with DD; and 3) whether there are differences in the healthcare utilization pattern pre- and post-

ACA for children with DD. The long-term goals are to improve quality of life for children with DD and MBD in 

the U.S. and to reduce healthcare costs through CC. Finally, Chapter 5 summarizes the key findings of 

each empirical chapter and presents the challenges and opportunities for further study. The overall goals 

are that this research will serve as a foundation for greater inquiry and continued growth of CC in the U.S. 
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Figure A: Care Coordination Conceptual Framework for Children with Developmental Disabilities 
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Chapter 2: Identify Patient-Centered Medical Home Utilization and 

Its Impact on Emergency Department Utilization Among U.S. 

Children, ASD vs non-ASD 

Introduction 

Autism Spectrum Disorders (ASDs) are one of the most common developmental disorders and 

often need immense medical/mental/behavioral care and care coordination (CC) across service sectors 

from individuals and families, healthcare systems, and governmental policies 34,36,80-82. The importance of 

CC in improving the quality of life for children while reducing healthcare costs with chronic conditions such 

as ASD are well documented 3,4,80. Yet, international health system comparisons continue to suggest that 

the U.S. has the highest rate of “poor” primary CC in a recent 11-country study, and that being chronically ill 

or younger was associated with poorer CC 9.  

Among children with chronic conditions, children with ASD are especially at risk for lacking CC 

support due to newer, rapidly growing, and complex chronic conditions, and immense CC needs81. ASD is 

“a developmental disability that can cause significant social, communication, and behavioral 

challenges”83. ASD’s prevalence rate has been rising since 2000, when 0.6% or 1 in 150 children were 

diagnosed with ASD, compared to 2018 when 2.5%, or 1 in 40 children in the U.S. were diagnosed with 

ASD 37,38.  

Along with rising rates are increasing health care costs. For example, ASD’s economic costs for 

2015 exceed those for stroke and hypertension 84. A growing portion of this cost is due to avoidable 

Emergency Department (ED) visits. One analysis of utilization of adults among the Medicaid population 

found one-third of ASD adults visited ED. ASD had higher ED costs ($15,929 ASD versus $2,598 non-

ASD), and comorbidities play a significant role in increasing service utilization and expenditures85. 

Moreover, children with ASD were more likely to visit the ED and more likely to do so for non-urgent 

reasons than children without ASD 51,85-92. One analysis found that the presence of a psychiatric condition 
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among adults with ASD increased the annual total expenditures by $4,952 85. Another analysis found that 

children with ASD are more likely to visit ED for behavioral or psychiatric problems (13% ASD vs 2% non-

ASD) 93. Furthermore, many of the MBD (Mental Behavioral Disorders) problems are treatable and 

preventable, but half of U.S. children with a treatable mental health disorder do not receive needed 

treatment from a mental health professional 41. Limited access to Patient Centered Medical Homes 

(PCMHs) may have led to the greater rate of non-urgent ED visits. 

Patient-Centered Medical Homes (PCMHs) are considered an optimal model of health care 

delivery for children with ASD to improve costs and outcomes. A PCMH is defined as “a care delivery 

model whereby patient treatment is coordinated through their primary care physician to ensure they receive 

the necessary care when and where they need it, in a manner they can understand 94.” Following the 

institution of the ACA in 2010, PCMHs became a primary national strategy to improve quality and 

incentivize patient CC across all elements of the health system. PCMHs are a partnership with patients’ 

primary care providers. For example, a PCMH implementation team may consist of a general pediatrician, 

a nurse care coordinator, a scheduling care coordinator, and parent representatives of children with ASD 95.  

Patient-Centered Medical Homes (PCMHs) not only provide basic, stable primary care (e.g., a 

personal doctor or nurse) but also can help improve health and prevent or minimize ED visits through 

family-centered, comprehensive care planning and coordination, and shared decision making to prevent a 

condition from becoming acute. Moreover, PCMHs provide caregiver support using crisis planning, around-

the-clock telephone or electronic access (e.g., 24/7 urgent consultation), and community-based services 

(e.g., community paramedics). Furthermore, PCMHs support mental health prevention and treatment and 

reduce ED visits through coordination and referral activities between behavioral and mental health 

specialists. PCMHs also coordinate with ED staff to recommend that patients’ families work with their 

Patient-Centered Medical Homes or community care providers as part of the discharge process 95-97.  
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However, children with ASD who utilize PCMH are limited or at low rates; for instance, only 18.9–

25% receive care through a PCMH. They are half as likely as other children with special care needs 

(CSHCN) to receive care through a PCMH, four times more likely to have unmet healthcare needs, and 

have a higher number of ED visits and healthcare costs 80,85,86. Children with ASD pose challenges to the 

national PCMH’s goal due to their immense needs for CC. Yet the role of CC among vulnerable populations 

remains unclear or limited, particularly regarding ED utilization and relationships with ASD status and 

with/without MBD comorbidities. Little is known about whether the national-level adoption of PCMH or other 

forms of CC programs since the beginning of the ACA in 2010 may have improved care at lower cost, 

facilitated chronic disease management, and reduced ED utilization.  

  Besides PCMHs as a general criteria, studying PCMH’s detailed components from patient 

perspectives can help identify partial components or areas that may need more focus for clinical process 

improvement for target populations or subgroups 98. Limbers et al studied 5 detailed PCMH components 

including personal doctor or nurse, usual source of sick care, family centered care, problems getting 

referrals, and effective care coordination 99. The results showed that only effective CC was significantly 

associated with maternal perceptions of their parenting stress and mental health for children with ASD. The 

patient perspective PCMH detailed components or domains’ measures are often overlooked 98.  

  The object of the study was to understand differences in PCMH utilization and its impact on ED 

utilization across MBD comorbidities for children with/without ASD. Specifically, the study examined: 1) 

MBD prevalence between ASD and non-ASD at a national level, 2) the demographic differences of children 

having at least one ED visit versus no ED visits, 3) differences of PCMH utilization among children with or 

without ASD and MBD, and 4) association of PCMH utilization and predicted ED utilization. We 

hypothesized that children with ASD had a lower rate of PCMH utilization and a higher rate of ED utilization 
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compared to children without ASD. Understanding and evaluating children with ASD and MBD through 

accessing CC via PCMH is critically needed to improve the delivery of primary care in the U.S.   

 

Study Design 

Data Set  

The study employs the National Survey for Children’s Health (NSCH), which is a retrospective, 

publicly available, observational data source from 2016-2018 that is a nationally representative sample of 

non-institutionalized children aged 0-17 who live in a home. NSCH represents all 50 states plus the District 

of Columbia 100. The primary funders of NSCH are the Health Resources and Services Administration 

(HRSA) and the Maternal and Child Health Bureau (MCHB) 100. The NSCH survey is designed to produce 

national- and state-level data on children’s health such as physical and mental health, utilization of 

healthcare, medical home utilization, family interactions, school, and neighborhood information100.  

The overall weighted response rate for the survey was 40.7% in 2016, 37.4% in 2017, and 43.1% 

in 2018101-103. Weight was assigned to each child who completed the interview for the purpose of obtaining 

population-based estimates. The child’s sampling weight was a combination of multiple weighting methods 

including a base sampling weight, adjustments for both screener and topical nonresponse, an adjustment 

for the selection of a single child within the sample household, and adjustments used to control to 

population counts for various demographics. Finally, additional household and child screener weights were 

assigned to the final child sampling weight for all households and children with completed screenings 104. 

The study is exempt from IRB due to publicly available de-identified data through the NSCH 

website. Multiple year combinations, weighting, and data analysis are based on the NSCH guide related to 

multiple year estimates 105. There are 102,341 (2016-2018) child-level NSCH interviews completed 

nationally. 
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Inclusion/Exclusion, Intervention and Control 

As shown in Figure 1.0, children aged between 3-17 were included in this ED and PCMH utilization 

study. Ages 0-2 were excluded to avoid hidden selection bias due to the time needed to diagnose ASD. 

Also, many survey questions related to ASD were administered after the child was 3 years old. After 

exclusion, there were 87,723 unweighted cases in the final analytical cohort. 

 

Figure 1.0. ED Utilization Inclusion and Exclusion Flowchart Unweighted 

 

 

   

   

   

  

  

  

      

      

    

 

 

 

 

Total: 102,341 cases 

1003 

3-17 years old: 88,512 cases 
 

Exclude 0-2-year-old: 13,829 cases 

 

Current ASD: 2,442 cases  
MBD Status: No (361), Yes (2,081) 
ED visits: 0 (1,898), 1 (378), >=2 (166) 

 

Non-ASD: 85,281 cases  

MBD Status:  No (70,738), Yes (14,543) 

ED visits:0 (71,749), 1 (10,870), >=2 (2,662) 

 

Analytic cohort: 87,723 cases  

 

Exclude ASD status unknown: 

441 cases 

Current ASD status Yes or No: 88,071 cases 
Exclude ED No valid response: 

348  
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Analysis 

Drawing on the literature and the Andersen framework as shown in the Care Coordination 

Framework (Figure A), we compared selected baseline predisposing, enabling, and need characteristics to 

understand meaningful baseline differences between children who had or did not have ED visits. The 

baseline characteristics include predisposing (age, gender, race/ethnicity, primary language spoken at 

home, total children at home), enabling (parental education, insurance, FPL, rurality status), and need (e.g., 

ASD status, presented at least one of the five common MBDs). ED visit differences across predisposing, 

enabling, need factors and PCMH were compared using descriptive statistics (e.g., frequency and mean) 

and chi-square tests.  

We also used descriptive statistics to compare independent variables PCMH (summary vs detailed 

components) and ASD and MBD status to see the association with outcome ED. Finally, we conducted 

multivariable adjusted logistic regression analyses for the outcome variable ED to assess the association 

between having access to a PCMH, net of predisposing, enabling and need characteristics for children with 

and without ASD. The adjusted Odds Ratio (aOR) and the 95% confidence intervals (95%CI) were 

estimated to examine the hypothesized relationships. All estimation procedures were weight adjusted for 

the complex survey design of the NSCH. Stata 15 was used to conduct the analyses, and a p value of < 

0.05 was the accepted level of statistical significance. 

Outcome Variables 

ED utilization by a group of patients is an important indicator for overall CC measurement from a 

system perspective 13. The dependent variable was ED utilization. In NSCH 2016-2018, parents reported 

their child's number of ED visits and presented in three categories (no visit, 1 visit, or 2 or more visits) due 

to publicly available data. This study recoded ED to a binary variable (no ED visit or one or more visits). 
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Independent Variables 

  The primary independent variables are categorical measures of PCMH and ASD/MBD status. 

There are two types of PCMH variables. First, a binary variable is whether the care meets medical home 

criteria (No, Yes). This is based on whether all 5 PCMH criteria are met or not 106. Second, there are five 

PCMH detailed components allowing us to identify individual components for CC improvement based on 

target population and outcome of interest 99. Two PCMH components are infrastructure related including 1) 

having at least one personal doctor or nurse (No, Yes) and 2) having usual sources for sick care (No, Yes). 

Three components are CC related activities including 1) receiving all needed components of CC (No, Yes, 

Not needed), 2) receiving family-centered care (No, Yes, Not needed), and 3) receiving needed referral 

(recoded to No, Yes, Not needed).  

Need factors represent potential needs for health service use, such as self-perceived need of ED 

visits, chronic conditions, and restricted activity including ASD status and MBDs. In NSCH, ASD status was 

based on the question “Does this child currently have Autism or Autism Spectrum Disorder (ASD) including 

Asperger's Disorder, Pervasive Developmental Disorder?” with categories (1 = "Do not have condition" 2 = 

"Ever told, but do not currently have condition" 3 = "Currently have condition").  Current ASD status was 

recoded to (0 = “No, do not currently have ASD” and 1 = “Yes, currently has ASD”).  

Distinguishing ASD from MBD is important, since most of the MBDs are treatable and preventable 

while ASD generally lasts a lifetime. Mental health conditions are selected based on common comorbidities 

for ASD and non-ASD and can be potentially prevented or treated. These common comorbidities include 

anxiety, depression, ADHD, behavioral and conduct problems, and other mental health conditions (0 =No, 1 

=Yes). Based on both ASD and MBD status, we further coded need factors ASD and MBD status to a 

single variable with 3 categories (0 = non-ASD and non-MBD, 1 = non-ASD and MBD, 2 = ASD).  Within 

the ASD group, we combined non-MBD and MBD into one group due to the small national sample of ASD 
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children without MBD. 

Covariates  

Covariates include predisposing factors, enabling factors, and need factors. Predisposing 

factors reflect the individuals' tendency to use health services including age groups (3 to <6, 6 to <12, or 12 

to <18), gender, race, and ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, or non-Hispanic 

other), primary language spoken in the home (English, Non-English), and total children at home (1, 2 ,3, 

and 4+).  

Enabling factors are the resources that may facilitate access to services including household 

income as a percentage of the Federal Poverty Level (FPL) (< 100% FPL, 100–199% FPL, 200–399% 

FPL, or ≥ 400% FPL), parent’s education level (Less than high school, High school degree or GED, Some 

college or technical school, College degree or higher), insurance status (Public only, Private only, Public 

and private insurance, and Currently uninsured), and rurality status (Urban, Rural). 

Results  

 The results are organized in the following areas. The five areas include prevalence of ASD and 

MBD, ASD and non-ASD characteristics on ED utilization, difference of PCMH utilization on ED utilization, 

sub-population differences on ED utilization, and multivariable logistic regression results.  

Prevalence 

ASD and MBD prevalence rates provided the background information of the population of this 

study. The prevalence rate for the ASD group was 2.8% in 2016-2018, which is slightly higher than 2.5% 

for ASD using 2016 NSCH data only 107. As shown in Figure 1.1, MBDs were more prevalent among ASD 

compared to non-ASD (80.7% ASD vs 14.6% non-ASD, p<0.001).  
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Figure 1.1. Mental Behavioral Conditions (MBD) Prevalence (%) between ASD and non-ASD using 2016-2018 

National Survey for Children’s Health, Weighted 

 

Note: *** Pearson chi square was used to determine significance. P<0.001.  

Predisposing Factors, Enabling Factors and Needs 

  Predisposing and enabling factors are important covariates, since ED visits depend on many 

individual factors and social conditions enabling service utilization. Appendix Table1.1 presents the 

relationship between each of the population characteristics and status of ED utilization. Age, gender, race, 

language spoken at home, total number of children at home, education, insurance/payer status, poverty 

status, and rurality status at the time of ED visits were statistically significantly different between children 

who had ED and those who did not have ED visits (all p values < 0.001 except total children at home = 

0.013, and urban/rural status = 0.009). Other factors such as language did not show statistically significant 

associations with ED utilization.   

  Need factors are critical for ED utilization. There is a statistically significant relationship between 

ASD and MBD and ED utilization. As shown in Appendix Table1.1, children without ASD and without MBD 

are less likely to use ED (84.8% of the sample no ED vs 74.8% yes ED; p<0.001), while children with ASD 
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and MBD are more likely to use ED as seen in the following results: 1) MBD without ASD (12.6% of the 

sample no ED vs 21.4% yes; p<0.001) and 2) ASD (2.6% no ED vs 3.7% yes; p<0.001). 

PCMH differences on ED Utilization 

  The results described the ED utilization and relationship with PCMH utilization. As shown in Figure 

1.2, for children with at least one ED visit, those children meeting all 5 components of PCMH were 

significantly less likely to use ED (40.9% had PCMH vs 59.1% had no PCMH), and there was similar 

utilization of PCMH for children who did not visit ED (49.6% had PCMH vs 50.4% no PCMH) (p < 0.001). 

Figure 1.2:  Patient Centered Medical Home (PCMH) Utilization Rates by Emergency Room (ED) visits Status (weighted) 

 

 

Note: 2016-2018 National Survey for Children’s Health. 
        p value < 0.001 using Pearson chi square test. 

Sub-Population Differences on PCMH Utilization by ASD and MBD Status 

 The effectiveness of PCMH can vary depending on different sub-populations based on different 

healthcare needs. The results of meeting all 5 PCMH components by ASD and MBD status were 

statistically significantly different among the three groups. As shown in Graph 1.3A, children with MBD or 

ASD are less likely to meet all 5 PCMH components (49.4% non-ASD with non-MBD > 42.7% non-ASD 

with MBD > 33.1% ASD, p<0.001).   
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  However, the results of meeting each PCMH component by ASD and MBD status, respectively, 

were mixed. Children with ASD or MBD were more likely to have usual sick care and personal doctors or 

nurses, but less likely to have needed CC, family centered care, and getting needed referrals (Graph 1.3 B, 

C, D, E, F and Table 1.2). The results are all statistically significant for the 5 detailed PCMH components 

(p<0.001). Overall, more than half of the U.S. children lacked all needed 5 components of PCMH, and 

PCMH utilization disparities still exist for children with ASD or MBD. 

Figure 1.3:  Patient Centered Medical Home (PCMH) Summary and Detailed Component Utilization Rates by 
ASD and MBD Status for Children 3 – 17 using 2016-2018 National Survey for Children’s Health (weighted)  
 

   

   
Notes: Figure A to F were focused on receiving PCMH and detailed components. All p<0.001 
           See Appendix Table1.2 for details. 
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Multivariable Logistic Regression Results 

The multivariable logistic regression allows us to understand the outcome variable ED and 

association between having access to a PCMH, net of predisposing, enabling, and need characteristics for 

children with and without ASD. The results did not support the hypothesis that children with ASD 

statistically significantly utilize more ED compared to children with non-ASD. Instead, the results showed 

that children with PCMH had a 14% reduction in the odds to visit the ED (adjusted OR = 0.86, p=0.004). 

When compared to the reference group of children without ASD and without MBD, Table 1.3 illustrates that 

1) children with MBD but without ASD had 2.09 times higher odds to visit the ED (aOR= 2.09, p<0.001) and 

2) children with ASD had 27% higher odds  to visit the ED, but not statistically significant (aOR =1.27 

p=0.095). 

Table 1.3. Multivariable Logistic Regression Results of Emergency Department (ED) Utilization and 

Association with Patient Centered Medical Home Utilization (PCMH) among Children 3-17  

ED Utilization Odds Ratio P value 
Medical Home    

No    

Yes 0.86 (0.78 to 0.95) 0.004** 
     
ASD MBD Status    

Non-ASD + Non-MBD    

Non-ASD + MBD 2.09 (1.84 to 2.38) <0.001*** 
ASD 1.27 (0.96 to 1.67) 0.095 

     
Yes#non-ASD + non-MBD    

Yes#Non-ASD + MBD 0.82 (0.67 to 1) 0.053 
Yes#ASD 1.24 (0.7 to 2.2) 0.467 

Notes: 2016-2018 National Survey for Children’s Health 
           This multivariable logistic regression is adjusted by covariates. Also see more details in Appendix Table 1.4. 
            Statistically Significant: *p<0.05, **p<0.01, and ***p<.001. 
Possible interaction 

This study found that PCMH utilization is moderated by health status. When compared to the 

reference group of children without ASD and without MBD, the results showed a possible interaction 

between PCMH and the subpopulations on ED utilization (Table 1.3). The possible interaction was on Yes 

to PCMH and non-ASD children with MBD. 

We addressed interaction effects among the predictor variables using marginal predictions. The 

results suggested that having PCMH was significantly related to reduced ED visits for two subpopulations 
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including 1) without ASD and without MBD (having PCMH reduced ED from 17.6% to 15.6%, p<0.001) and 

2) MBD without ASD (having PCMH reduced ED from 30.1% to 23.7%, p<0.001) (Figure 1.4 and Appendix 

Table 1.4). Overall, PCMH had the most impact to the MBD without ASD population among the three 

groups. This analysis did not show statistically significant differences related to ASD and ED utilization. 

Figure 1.4:  Marginal prediction of Emergency Department (ED) utilization (%) based on Patient Centered Medical Home 
(PCMH) utilization and ASD and MBD Status for Children 3 – 17 (weighted) 

 
Note: 2016-2018 National Survey for Children’s Health (NSCH) 
          # PCMH had the most impact to the MBD without ASD population 

 Multivariable logistic regression results also suggested that certain predisposing and enabling 

factors were related to ED utilization. Compared to a reference of younger children between 3 to <6 years 

old, older children between 6 to <18 years old had a 39% to 43% reduction in the odds to use ED (aOR = 

0.61 to 0.57, p <0.001). Compared to male children, female children had a 14% reduction in the odds to 

use ED (aOR = 0.86, p<0.001). Compared to Hispanic children, non-Hispanic black children had 37% 

higher odds to use ED (aOR = 1.37, p<0.001). Compared to public insurance, children with private 

insurance had a 49% reduction in the odds to use ED (aOR = 0.61, p=0.049), but children with both private 

and public insurance had 20% higher odds to use ED (aOR=1.23, p=0.04). Compared to poor or <100% 
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FPL in poverty group, the rest of the groups or 100% to 400% or more FPL group had 22% to 29% 

reductions in the odds to use ED (aOR=0.71 to 0.78, p<0.001). Compared to 1 child household, those 

having 2 to 4 children at home had 9% to 23% reductions in the odds to use ED (2 children aOR=0.91, 

p=0.049; 3 children aOR=0.81, p= 0.001; 4 and more children aOR=0.76, p=0.001). 

In summary, the study results do not support the hypothesis that ASD is less likely to utilize PCMH 

and more likely to utilize ED compared to non-ASD. The details were as follows: 1) children with MBD but 

without ASD were more likely to use ED than children with ASD, and 2) children with ASD or MBD were 

more likely to have a usual source of sick care and personal doctors and nurses, but less likely to utilize 

the three “performing or practicing CC activities” (care coordination, family centered care, and needed 

referral). The findings of these studies highlight the differences in the prevalence of MBD between ASD and 

non-ASD, ED and PCMH utilization, and predisposing, enabling and need factors. 

Discussion 

Using the national population-based NSCH data to study PCMH associated with ED utilization for 

U.S. children with ASD and MBD conditions provided unique and additional insights beyond previously 

published studies. Previous studies have been limited by the use of local/regional data82,85,108, only partial 

types of all insurance combinations (e.g. Medicaid only)85,108,109, and data sources prior to 201485,108,109. 

The prior studies also lacked MBD as a need factor to study ED and PCMH 110 and consideration of the 

interaction effects between PCMH and subpopulations for ED study 82. This study was able to examine the 

key components of PCMH that are recommended by AHRQ. We also evaluated overall ED utilization and 

association of PCMH and ASD or MBD status together with rich social demographic predisposing and 

enabling factors.  
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For children without ASD, the MBD prevalence rate of 14.6% is within the range of CDC statistics 

that state 13 –20% of children living in the U.S. experience an MBD in a given year 111. In this study, MBDs 

were more prevalent among ASD children at an 80.7% rate, which is similar to a recent study showing 78% 

of children with autism have at least one mental health condition 112. However, children with ASD are less 

likely to use ED when compared to non-ASD with MBD. This is possibly due to Medicaid CC programs or 

community support improvement for children with ASD after ACA. Recent studies have demonstrated that 

children with ASD/DD did not use more ED compared to children without intellectual developmental 

disabilities 109,110. For example, these studies showed that many emergency situations for children with 

ASD were resolved by PCMH and community level services instead of ED visits due to ACA CC policy and 

Medicaid improvement and support for this population. 

Regarding sub-populations on PCMH utilization, compared to non-ASD and non-MBD 

children, children with ASD or MBD reported having better usual sources of sick care and personal 

doctors or nurses. This may be due to Medicaid having a significant effect on supporting children with 

ASD. The ASD and MBD children who can really benefit from PCMH had a statistically significant 

reduction in odds in utilization of the three PCMH activities components. This may be due to 

challenges from supporting children with complex conditions and fragmented primary care and mental 

healthcare in the U.S. Supporting CC environments besides PCMH, such as increasing mental health 

professionals or using telepsychiatry, can be helpful to support a needed referral.  

The predisposing and enabling factors suggested that certain sub-groups of children were more 

likely to use ED including younger children (3 to < 6), male, Non-Hispanic Black children, public insurance, 

having both private and public insurance, poor or <100% FPL, and one child at home. The findings 

confirmed many previous research results. This research was able to highlight that a family with one child 
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was more likely to use ED compared to a family with 3-4 children. This may be because a new family with a 

first child was more likely to use ED due to inexperienced parents.  

Overall, in the U.S., more than half of U.S. children do not meet all PCMH criteria. This finding is 

even more common in sub-populations with ASD/MBD conditions and low social economic statuses. This is 

consistent with international findings that CC still needs improvement in the U.S., and predisposing and 

enabling factors are important factors in healthcare utilization. 

Research Implications 

The primary limitations of this study include its retrospective design and use of secondary survey 

data such as limited ED data without the actual number of ED visits, reasons for ED visits, and subsequent 

inpatient admission. Further primary limitations include parent-reported data and that ASD and MBD 

diagnoses were not verified by physicians. Other limitations include referral data collection methods or 

definitions changed in 2017 and 2018 compared to 2016, inpatient data not available throughout all three 

years of the study’s time frame, and trend analysis only available after 2016 due to major changes in NSCH 

survey methods. Future research could benefit from exploring system perspectives and economic 

outcomes using inpatient data, mental services utilization, and costs related to ASD, MBD, PCMH and ED. 

 In this study, exploring more details of PCMH and ED utilization related to mental services 

utilization (e.g., counseling, behavioral therapy, and mental health medication treatment) can be useful. 

Additional ED studies with protected data and more accurate ED numbers would serve as important follow-

ups to this research to identify additional insights on children with frequent ED visits and PCMH/ED 

utilization. A longitudinal study to identify changes over the years and differences before and after policy 

changes to target the MBD/ASD group would also be useful.  
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Future data collection measurement design related to ED may need to consider additional 

variables (e.g., reasons for ED visit, whether there is consequent inpatient stay). The referral process may 

consider the amount of difficulty during this process (e.g., behavioral health referral, psychiatric referral, 

physical therapy referral, and speech therapy referral), so challenges can be identified for different types of 

medical conditions and social demographic sub-populations. Continued investigation is needed to 

determine the impact of PCMH and its impact interventions on utilization and health related quality of life 

across underserved populations. This study continued to show more than half of the children lack all of the 

needed PCMH components. This highlights the need for research that could focus on healthcare 

professionals to identify barriers to provide all needed PCMH components for all children and targeted sub-

groups. 

Conclusion and Clinical Implications 

Children’s mental disorders are an important population health issue in the U.S. This is not only 

due to potential cost savings but, more importantly, the impact on children’s lifelong health, families, and 

communities. Identifying differences between ASD and non-ASD and the specific deficits in PCMH and 

associated ED utilization for children with ASD or MBD show a high prevalence of MBD among U.S. 

children. This study also presented that children with ASD or MBD have a lack of needed referral, family-

centered care, and coordinated care. Moreover, this study demonstrated that having PCMH is associated 

with less ED utilization in the U.S., especially for children with MBD conditions. The strength of the study 

using NSCH includes a newer 2016-2018 three-year combined national representative sample, both 

summary and detailed PCMH components that can inform PCMH improvement, and rich social context 

data.  

This finding underscores that the direction of future PCMH optimization should focus on 1) target 

populations, 2) PCMH components improvement, and 3) PCMH supporting environment improvement. 
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First, continuing support of Medicaid and related CC policy means continuing support of infrastructural 

components of PCMH for children with ASD and MBD and certain social profiles including younger ages, 

male, having public insurance, African Americans, poor, family having 1 child, and lower education levels.   

Second, healthcare organizations or providers need to focus on PCMH internal improvements to 

improve PCMH CC activity components.  Awareness of parent-reported MBDs and providing needed CC, 

family-centered care, and referrals are essential to prevent costly ED visits. PCMH may also benefit by 

considering interventions such as 24/7 nursing/coordinator hotlines, telepsychiatry and telehealth systems 

to support identification between true emergencies and preventable ED visits.  

Lastly, the CC supporting environment is the backbone for PCMH. Increasing access to mental and 

behavioral specialty providers is effective in reducing ED utilization. Integrating mental health specialists 

into primary care can be one approach to supporting PCMH while improving patient satisfaction 113.    
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Appendix 

Paper1_Table 1. Emergency Department Utilization Across Demographics Among Children 3 to 17 using National 
Survey for Children’s Health 2016 - 2018 

Characteristics 
Cases (Unweighted) (Weighted %) 

P Value ED Visits No  ED Visits Yes  
Total 87,723 81.3 18.4  
Predisposing Factors     
Age    <0.001*** 

>=3 and <6 15,304 18.2 25.0  
>=6 and <12 30,628 40.7 37.9  
>=12 and <18 41,791 41.1 37.1  

Gender    <0.001*** 
Female 42,469 49.8 45.1  
Male 45,254 50.2 54.9  

Race    <0.001*** 
Hispanic 9,945 24.7 27.3  
White, non-Hispanic 61,127 52.5 44.0  
Black, non-Hispanic 5,446 12.0 19.9  
Multi-racial/Other, non-Hispanic 11,205 10.8 8.7  

Language    0.226 
English 81,683 85.1 84.0  
Non-English 5,470 14.0 15.2  
Unknown 570 1.0 0.9  

Total Children at Home    0.013* 
1 35,531 23.8 27.0  
2 35,010 39.6 38.3  
3 12,106 23.3 21.8  
4+ 5,076 13.2 12.9  

Enabling Factors     

Education 
   <0.001*** 

< High school 2,077 9.1 11.6  
High school or GED 11,336 18.3 25.7  
Some college or tech school 20,369 21.3 25.4  
College degree or higher 52,941 50.2 36.3  
Unknown 1,000 1.1 1.1  

Federal Poverty Level    <0.001*** 
< 100 FPL 9,654 18.4 30.7  
100-199 FPL 13,949 21.6 23.9  
200-399 FPL 26,823 27.8 22.2  
400 or more FPL 37,297 32.2 23.2  

Insurance    <0.001*** 
Public only 16,601 27.4 43.6  
Private only 63,137 60.2 41.9  
Public and private insurance 3,256 3.8 7.0  
Currently Uninsured 3,512 6.6 5.1  
Unknown 1,217 2.0 2.3  

Urban Rural Status    0.009** 
Rural 6,602 7.3 8.5  
Urban 43,393 74.0 73.6  
Protected/Unknown 37,728 18.7 17.9  

Need Factors 
 

   
ASD and MBD Summary1    <0.001*** 

Non-ASD and Non-MBD 70,738 84.8 74.8  
Non-ASD and MBD 14,543 12.6 21.4  
ASD 2,442 2.6 3.7  
  100 100  

Notes: 1. Calculated value based on both ASD and MBD Status. MBD status are determined by present one or more of common 
MBDs including anxiety, behavioral conduct problems, ADHD, depression, and other mental health conditions. 
            Statistically Significant: *p<0.05, **p<0.01, and ***p<.001. 
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Table 1.2. Sub-Population differences on Patient Centered Medical Home Utilization among Children 3-17 using 2016-

2018 National Survey for Children’s Health 

PCMH  ASD  non-ASD and MBD non-ASD and non-MBD P-Value1 

A. PCMH Summary    <0.001*** 

No 66.9 (62 to 71.5) 57.3 (55.6 to 59) 50.6 (49.7 to 51.5)  

Yes 33.1 (28.5 to 38) 42.7 (41 to 44.4) 49.4 (48.5 to 50.3)  

B. Usual Sources of Sick Care    <0.001*** 

No 16.3 (12.7 to 20.7) 19.3 (17.8 to 20.9) 23.5 (22.7 to 24.3)  

Yes 83.7 (79.3 to 87.3) 80.7 (79.1 to 82.2) 76.5 (75.7 to 77.3)  

C. Personal Doctors or Nurses    <0.001*** 

No 25.3 (20.2 to 31.2) 22.1 (20.7 to 23.7) 28.7 (27.9 to 29.5)  

Yes 74.7 (68.8 to 79.8) 77.9 (76.3 to 79.3) 71.3 (70.5 to 72.1)  

D. Needed Care Coordination    <0.001*** 

No 49.4 (43.8 to 55.1) 41 (39.1 to 43) 24 (22.9 to 25.1)  

Yes 50.6 (44.9 to 56.2) 59 (57 to 60.9) 76 (74.9 to 77.1)  

E. Needed Family Centered Care    <0.001*** 

No 27.4 (22.7 to 32.8) 17 (15.7 to 18.5) 12.6 (11.9 to 13.4)  

Yes 72.6 (67.2 to 77.3) 83 (81.5 to 84.3) 87.4 (86.6 to 88.1)  

F. Needed Referral    <0.001*** 

No 32.4 (26.6 to 38.8) 27.6 (24.7 to 30.6) 18.2 (16.2 to 20.4)  

Yes 67.6 (61.2 to 73.4) 72.4 (69.4 to 75.3) 81.8 (79.6 to 83.8)  

Notes: 1. Pearson chi square was used to determine significance. Statistically Significant: *p<0.05, **p<0.01, and ***p<.001. 

 
Table 1.4. Multivariable Logistic Regression Results of Emergency Department Utilization and Association with Patient 

Centered Medical Home Utilization among Children 3-17 using 2016-2018 National Survey for Children’s Health 

ED Utilization Odds Ratio P value 

Medical Home    
No    

Yes 0.86 (0.78 to 0.95) 0.004** 

     
ASD MBD Status    

Non-ASD + Non-MBD    

Non-ASD + MBD 2.09 (1.84 to 2.38) <0.001*** 

ASD 1.27 (0.96 to 1.67) 0.095 

     
Yes#non-ASD + non-MBD    

Yes#Non-ASD + MBD 0.82 (0.67 to 1) 0.053 

Yes#ASD 1.24 (0.7 to 2.2) 0.467 

Age    
0-<6    

6- <12 0.61 (0.55 to 0.69) <0.001*** 

12- <18 0.57 (0.51 to 0.64) <0.001*** 

Gender    
Male    

Female 0.86 (0.79 to 0.94) <0.001*** 

Race    
Hispanic    

White, non-Hispanic 0.9 (0.8 to 1.03) 0.127 



 
P a g e  | 45 

 

  45 
 

Black, non-Hispanic 1.37 (1.16 to 1.61) <0.001*** 

Multi-racial/Other, non-Hispanic 0.84 (0.72 to 0.99) 0.043* 

     
Education    

Less than high school    

High school or GED 1.11 (0.89 to 1.38) 0.347 

Some college or tech school 1.06 (0.85 to 1.32) 0.608 

College degree or higher 0.83 (0.66 to 1.04) 0.114 

Unknown 0.82 (0.55 to 1.2) 0.302 

Language    
English    

Non-English 0.93 (0.78 to 1.12) 0.443 

Unknown 0.76 (0.52 to 1.1) 0.148 

     
Total Children at Home    

1    

2 0.91 (0.82 to 1) 0.049 

3 0.81 (0.71 to 0.91) 0.001** 

4+ 0.76 (0.65 to 0.89) 0.001** 

     

     
Insurance    

Public only    

Private only 0.61 (0.54 to 0.69) <0.001*** 

Public and private insurance 1.23 (1.01 to 1.5) 0.040* 

Currently uninsured 0.56 (0.46 to 0.68) <0.001*** 

Unknown 0.85 (0.59 to 1.24) 0.411 

     
Poverty    

<100 FPL    

100-199 FPL 0.74 (0.65 to 0.84) <0.001*** 

200-399 FPL 0.71 (0.61 to 0.82) <0.001*** 

400 or more FPL 0.78 (0.67 to 0.91) 0.002* 

     
Rural Status    

No    

Yes 1.09 (0.96 to 1.23) 0.176 

Unknown 1.01 (0.94 to 1.09) 0.737 

Notes: Statistically Significant: *p<0.05, **p<0.01, and ***p<.001. 

Table 1.5. Predictive Margin Results of Emergency Department Utilization and Association with Patient Centered 

Medical Home Utilization across ASD and MBD Conditions among Children 3-17 using 2016-2018 National Survey for 

Children’s Health 

 Margin (Confidence Interval) % P Value Delta-method Std. Err. 
PCMH     

PCMH No 19.5 (18.7 to 20.3) P<0.001 0.4 
PCMH Yes 17 (16.1 to 17.9) P<0.001 0.5 

ASD and MBD Status    
Non-ASD + Non-MBD 16.7 (16 to 17.4) P<0.001 0.3 

Non-ASD + MBD 27.2 (25.5 to 28.8) P<0.001 0.8 
ASD 21.6 (17.2 to 26.1) P<0.001 2.3 

Interaction     
PCMH No # Non-ASD + Non-MBD 17.6 (16.7 to 18.5) P<0.001 0.5 

PCMH No # Non-ASD + MBD 30.1 (28 to 32.3) P<0.001 1.1 
PCMH No # ASD 21.1 (16.9 to 25.4) P<0.001 2.2 

PCMH Yes # non-ASD + Non-MBD 15.6 (14.7 to 16.6) P<0.001 0.5 
PCMH Yes # Non-ASD + MBD 23.7 (21.3 to 26.2) P<0.001 1.2 

PCMH Yes # ASD 22.2 (13.9 to 30.5) P<0.001 4.2 
Note: The above margin also had covariate same as table 1.4 
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Chapter 3: Estimate urban-rural differences on PCMH utilization 

among U.S. children, DD vs non-DD  

 
Introduction 

Developmental Disabilities (DDs) are a group of health conditions beginning during the childhood 

developmental period and usually progressing throughout the life course due to an impairment in physical, 

learning, language, or behaviors35. The importance of patient-centered medical home (PCMH) for children 

with DD is well documented to improve quality of life while reducing healthcare costs 3-5,9,96,114-117. PCMHs 

are typically implemented within a primary care setting and range between small rural practices to  large 

urban hospital settings 64,118 and offer the potential to provide comprehensive, patient-centered, 

coordinated, accessible, and high-quality care64. However, access to PCMH is one of the most frequently 

cited and urgent health problems facing rural populations 20,64,74.  

Rural residents face many challenges in getting basic health care (e.g., primary care) due to 

geographic isolation, small populations, economic hardships, insurance status, transportation, a shortage of 

providers and staffing, health literacy, and stigma associated with mental health conditions 119. Having 

access to a PCMH is especially challenging in rural areas due to greater barriers facing rural 

providers to become a PCMH such as a lack of resources to hire full -time care coordinators, 

implement electronic health records, and employ additional staff to cover after hours care 20,64. A 

PCMH is defined as “a care delivery model whereby patient treatment is coordinated through their primary 

care physician to ensure they receive the necessary care when and where they need it, in a manner they 

can understand” 94.   There is also substantial evidence that both residents and health providers in rural 

communities have limited health information technology (HIT) needed to support the care coordination (CC) 

provided by PCMHs. The limited HIT in rural areas includes lacking high-speed internet connectivity (e.g., 

video virtual visits or telehealth) 120,121, lacking availability and knowledge in using internet patient portals as 
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communication between patient and care coordinators119, and privacy concerns from both the patient 

perspective and information sharing between small rural PCMH providers and other healthcare providers 

and systems120,122. 

Moreover, rural children face more challenges compared to rural adults due to children’s special 

needs. Children require providers trained in pediatric care (e.g., pediatrician, nurse practitioner, 

physician assistant) to facilitate the child's early diagnosis and treatment, specialized medications, extra 

time and monitoring, and appropriately sized medical equipment 123. Children also need significant support 

from parents on managing their health. However, rural children face significantly more adverse childhood 

experiences (e.g., household mental illness, divorce,  and substance abuse) 124. Parents in rural areas are 

more likely to report financial difficulties associated with their children’s medical needs and more likely to 

provide care at home for their children 123,125. Furthermore, children with DD and MBD are especially at 

risk due to 1) lack of CC environment such as psychiatric or mental behavioral healthcare professionals 

and specialized resources for children with disabilities (e.g. physical therapy, occupational therapy) 

and 2)  specialized clinical programs for children with complex health conditions 126.  

As a result, children with DD in rural areas are more likely to have unmet health care needs, and 

disparities exist in early identification, effective treatment, and access to services 127. One in six young 

children had mental, behavioral, or developmental disorders in rural areas 128. For the 12  million or 17.4% 

of all children who have DD, children living in rural areas were more likely to be diagnosed with a DD and 

MBDs than children living in urban areas 34.  Children living in rural areas were significantly less likely to 

have seen a mental health professional, therapist, or had a well-child checkup visit or receive special 

educational programs compared with children living in urban areas 34. Children with both DD and MBD are 

especially at high risk from unmet needs since the rate of MBDs for those with DD is two to three times 

higher than for the general population 40.  
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On March 23, 2010, President Obama signed the ACA into law 10. In addition to increasing health 

care access and lowering costs, the ACA’s intention was to improve quality and incentivize patient CC 

across all elements of the health systems, such as primary care, mental and behavioral care, specialty 

care, inpatient, home health care, and community services with an emphasis on efficient care transitions. 

One primary effort was through the institution of PCMHs. PCMH’s emphasis on partnerships with 

patients/families and their patient satisfaction are important measurements for PCMH. While ACA has the 

potential to make differences in both urban and rural areas, little is known about the current PCMH 

utilization among vulnerable populations in rural areas.  

However, empirical results on urban rural differences in PCMH utilization for U.S. children are 

limited and mixed, particularly for the high-need, high-cost DD population. For example, prior to or at an 

earlier stage of ACA children with DD lacked PCMH in both urban and rural areas 128. Less than half or 

46.1% of all children are reported to have a PCMH 129. There were no differences between urban (46.4%), 

small rural/isolated (45.2%) and large rural (44.7%) areas according to a  2005 report from the U.S. 

Department of Health and Human Services 129. Disparities in access to PCMHs exist for children requiring 

both therapeutic and supportive services, as well as those with more severe conditions, and uninsured or 

publicly insured children 129. However, recent post-ACA data from NSCH reveal no evidence of previously 

described disparities (e.g., race, insurance status, family structure, nativity, and language spoken in the 

home) in care coordination for children with Special Health Care Needs130.  Nevertheless, children in the 

post-ACA environment with a DD and MBDs more often lacked CC and having unmet needs in both urban 

and rural areas 128,130.  

The objective of this study was to understand the urban and rural differences in PCMH utilization 

for children with MBD comorbidities with/without DD. Specifically, this study examined: 1) the prevalence of 

DD with/without MBD, 2) the demographic differences of children by use of PCMHs, 3) urban and rural 
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differences of PCMH utilization among children with DD or non-DD and with or without MBD (eight 

combinations), and 4) both summary and detailed PCMH component utilization. We hypothesize that 

children with DD in rural areas have 1) higher DD and MBD prevalence rates than in urban areas, and 2) 

children with DD in rural areas have a lower rate of PCMH utilization compared to children with DD in urban 

areas including both summary and detailed components. Understanding and evaluating children with DD 

accessing CC through PCMH is critically needed to improve the delivery of primary care in the U.S.  

Methods 

Study Design 

Data Set  

The study employs the National Survey for Children’s Health (NSCH) which is a retrospective, 

publicly available, observational data source from 2016-2018.  It is a nationally representative sample of 

non-institutionalized children in the U.S. aged 0-17 who live in a home and represents all 50 states plus the 

District of Columbia 100. The primary funders of NSCH are the Health Resources and Services 

Administration (HRSA) and Maternal and Child Health Bureau (MCHB) 100. The NSCH survey is designed 

to produce national- and state-level data on children’s health such as physical and mental health, utilization 

of healthcare, medical home utilization, family interactions, and school and neighborhood information100.   

The overall weighted response rate for the survey was 40.7% in 2016, 37.4% in 2017, and 43.1% 

in 2018101-103. Weight was assigned to each child who completed the interview for the purpose of obtaining 

population-based estimates. The child’s sampling weight was a combination of multiple weighting methods 

including a base sampling weight, adjustments for both screener and topical nonresponse, an adjustment 

for the selection of a single child within the sample household, and adjustments used to control to 

population counts for various demographics. Finally, additional household and child screening weights were 
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assigned to the final child weight for all households and children with completed screenings 104. 

The study is exempt from IRB due to publicly available de-identified data through the NSCH 

website. Multiple year combinations, weighting, and data analysis are based on the NSCH guide to multiple 

year estimates 105. There are 102,341 (2016-2018) child-level NSCH interviews completed nationally. 

Inclusion/Exclusion, Intervention and Control.  

As shown in Figure 2.1, children between 3-17 were included in this urban and rural comparison 

study. Children ages 0-2 were excluded to avoid hidden selection bias with DD diagnosis. Also, many DD- 

related survey questions were only available for children 3 years and older. The final analytical cohort 

included 88,452 unweighted cases. 

Figure 2.1. Inclusion and Exclusion Flowchart 
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Analysis 

Drawing on the literature and the Andersen framework as shown in the Care Coordination 

Framework (Figure A), we compared selected baseline predisposing, enabling and need characteristics to 

understand meaningful baseline differences between children who had or did not have PCMH. The 

baseline characteristics included predisposing (age, gender, race/ethnicity, primary language spoken at 

home, total children at home), enabling (parental education, insurance, FPL, rurality status), and need (e.g., 

DD status, presented at least one of the four common MBDs). PCMH utilization differences across 

predisposing, enabling, and need factors were compared using descriptive statistics (e.g., frequency and 

mean) and chi-square tests.  

We also used descriptive statistics to compare independent variables of rurality and DD/MBD 

status to determine the association with PCMH outcomes (summary and detailed components). Finally, we 

conducted six multivariable adjusted logistic regression analyses for the outcome variable PCMH to assess 

the association between rurality status, and net of predisposing, enabling, and need characteristics for 

children with and without DD/MBD. These six models examined the PCMH summary and 5 detailed 

component outcome variables. All estimation procedures were weight adjusted for the complex survey 

design of the NSCH. Adjusted Odds Ratio (aOR) and the 95% confidence interval were estimated to 

examine the hypothesized relationships. Stata 15 was used to conduct the analyses, and a p value of < 

0.05 was the accepted level of statistical significance. 

Outcome Variables 

  The primary dependent variables were categorical measures of PCMH, which is a binary variable 

of whether the care meets PCMH criteria. We also evaluated five PCMH detailed components that were 

grouped in two areas including infrastructural components and performing CC activities components. The 
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Infrastructural components included having at least one personal doctor or nurse (Yes, No) and having 

usual sources for sick care (Yes, No).  The performing CC activities components included receiving all 

needed components of CC (Not needed, Yes, No), receiving needed referrals (recoded to Not needed, 

Yes, No), and receiving family-centered care (Not needed, Yes, No).  

Independent Variables 

The independent variables included rurality status and need factors (e.g., DD and MBD status). 

Rurality was defined consistent with other studies using NSCH data 124 and included urban, rural, and 

unknown/protected. It was calculated based on county population and social and economic integration 

levels including three rural/urban variables such as core-based statistical areas, metro principal city status, 

and metro statistical area status 131,132,133. For example, Core-Based Statistical Areas (CBSAs) are based 

on a county with at least one urbanized area of at least 10,000 population, plus adjacent counties that have 

a high degree of social and economic integration. States with protected data tended to be either highly 

urban (e.g., Connecticut) or highly rural (e.g., Montana).  

Distinguishing DD from MBD is important, since most of the MBDs are treatable and preventable 

while DD generally lasts a lifetime. In NSCH, the DD and MBD related questions were asked as “Has a 

doctor or other health care provider EVER told you that this child has: …” and then listed a number of 

conditions. Another question asked was, “Does this child CURRENTLY have the condition: …”. Conditions 

in this study include both DD and MBDs. DD diagnosis includes autism spectrum disorder (ASD), attention-

deficit/hyperactivity disorder (ADHD), cerebral palsy, moderate to profound hearing loss, developmental 

delay, intellectual disability, learning disability, Down Syndrome, epilepsy or seizure disorder, deafness, 

blindness, speech or other language disorder, and Tourette’s syndrome. MBD diagnoses include anxiety, 

behavioral conduct problems, depression, and other mental health conditions. DD and MBD are calculated 

and summarized based on presenting DD and one or more MBD conditions. Answers are recoded to 4 
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categories including non-DD and non-MBD, non-DD and MBD, DD and non-MBD, and DD and MBD. 

Covariates  

Covariates include predisposing and enabling factors. Predisposing factors include age (3-<6, 6-

<12, or 12-<18), gender, race and ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, or non-

Hispanic other), primary language spoken in the home (English, Non-English), and total children at home 

(1, 2 ,3, and 4+). Enabling factors include parent’s education level (Less than high school, High school 

degree or GED, Some college or technical school, College degree or higher), household income as a 

percentage of the FPL (< 100%FPL, 100–199% FPL, 200–399%FPL, or ≥ 400%FPL), and insurance 

status (Public only, Private only, Public and private insurance, and Currently uninsured). 

Results 

 The results are organized in the following areas. The five areas include the prevalence of DD and 

MBD by rurality status, population characteristics differences on PCMH utilization, PCMH utilization based 

on disease conditions, PCMH utilization based on rurality status across DD/MBD status, and multivariable 

logistic regression results.  

Prevalence 

 Developmental Disabilities (DD) and MBD prevalence rates by rurality provided the background 

information of the population of this study. Figure 2.2. shows rural areas have more DD and MBD 

compared to urban areas.  For children without DD, the rate of children with MBD was directionally higher 

in rural areas (5.6% rural vs 4.8% urban, p=0.084) (Figure 2.2A). The rate of children with DD without MBD 

was directionally higher in rural areas (10.7% rural vs 9.4% urban, p = 0.079) (Figure 2.2 B). The rate of 

children with both DD and MBD was statistically significantly higher in rural areas (10.9% rural vs 8.3% 
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urban, p<0.001) (Figure 2.2 C).  

Figure 2.2: Developmental Disabilities (DD) and Mental Behavioral Conditions (MBD) Prevalence Rate (%) Among Urban, 

Rural, and Protected/Unknown, Weighted 

   
Notes: Using National Survey for Children’s Health 2016 – 2018. ***Pearson chi square was used to determine significance. P<0.001. 
 

 

Predisposing, Enabling, and Need Factors 

Healthcare utilization depends on many predisposing individual factors. Education, income, and 

insurance have all been consistently linked to services utilization.  Appendix Table 2.1 presents the 

relationship between each of the population characteristics and status of PCMH utilization. There were 

statistically significant differences between categories of population characteristics who had PCMH and 

those who did not have PCMH including age, race, language spoken at home, total number of children at 

home, education, insurance/payer status, and poverty status at the time of PCMH utilization were (all P 

values < .001 except age = 0.009). Specifically, certain sub-population groups had less PCMH utilization 

including Hispanic and non-Hispanic Black, non-English speaking, lower education levels, public insurance, 

currently uninsured, and poverty. Gender did not show statistically significant associations with PCMH 

utilization. 
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 Need factors are critical for PCMH utilization. Figure 2.3 and Appendix Table 2.1 demonstrate that 

children with DD and/or MBD had less PCMH. Compared to children without DD and without MBD (49.8% 

had PCMH), children with MBD and/or DD utilized less PCMHs (36.7% to 44.2% had PCMH).  

Figure 2.3. Patient Centered Medical Home (PCMH) Utilization by Developmental Disabilities (DD) and/or Mental 
Behavioral Conditions (MBD) Among Children 3 to 17, Weighted  

 
Notes: National Survey for Children’s Health 2016 – 2018. Pearson chi square was used to determine significance. P<0.001. 

 

Urban and Rural Differences on PCMH Utilization 

 Next, we examined the difference between urban and rural classification on PCMH utilization by 

DD and MBD status when considering meeting all PCMH criteria. Figure 2.4 and Appendix Table 2.3 

present no statistically significant differences among children in these three groups: non-DD with MBD 

(42.9% urban vs 46.7% rural, p=0.395), DD only (44.0% urban vs 42.6% rural, p=0.698), and DD and MBD 

(35.2% urban vs 38.2% rural, p=0.307). However, children with MBD in rural areas had higher PCMH use 

compared to children with MBD in urban areas regardless of DD status. Overall, less than half (35.2% to 

46.7%) of children with DD and/or MBD had PCMH use (or meeting all 5 PCMH components) regardless of 

49.8

44.2 44.2

36.7

0

10

20

30

40

50

60

H
av

e 
P

C
M

H
 R

at
es

 %

Non-DD+Non-MBD Non-DD+MBD DD + Non-MBD DD+MBD



 
P a g e  | 56 

 

  56 
 

whether they resided in urban or rural areas. The 95% confidence interval was wider in rural areas due to 

smaller sample size. 

Figures 2.4: Urban and Rural Differences on Meeting all 5 Patient Centered Medical Home (PCMH) Components by DD 
and/or MBD Status for Children 3-17  

   
Notes: National Survey for Children’s health 2016-2018  

 

Multivariable Logistic Regression Results 

Next, the multivariable logistic regression allows us to describe the association between the 

outcome variable of PCMHs and rurality status, and net of predisposing, enabling, and need characteristics 

for children with and without DD or MBD. The results did not support the hypothesis that children in rural 

areas had a lower rate of PCMH utilization compared to children in urban areas. Table 2.4 A presented that 

children in rural areas had 14 % higher odds to report meeting all PCMH criteria compared to children in 

urban areas (aOR=1.14, p=0.007) after adjusting for predisposing, enabling, and need factors. This is an 

unexpected result given the previously described barriers to PCMH utilization in rural areas.  

Even though rural areas were utilizing more PCMHs, the full utilization of PCMH remains low for 

the DD/MBD population. Children with DD and/or MBD conditions had a statistically significant reduction in 

odds to utilize all 5 PCMH components compared to non-DD and non-MBD children (41% reduction in odds 
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for DD+MBD, 25% reduction in odds for non-DD+MBD, 15% reduction in odds for DD + non-MBD, p 

<0.001 for all 3 sub-populations). 

  The detailed PCMH component analysis, Table 2.4 C presented that rural areas had 85% higher 

odds to get a needed referral (aOR=1.85, p<0.001) compared to children in urban areas. Table 2.4 B and C 

showed no statistical significance in 4 detailed components including usual sick care, personal doctors and 

nurses, needed CC, and family centered care. The results also showed that children with DD and/or MBD 

had statistically significant higher odds (p <0.001) in utilizing the “infrastructure” components of personal 

doctor or nurse and having usual a source of sick care except DD without MBD. However, children with 

MBD regardless of DD had reduced odds  to utilize the three “performing or practicing CC activities” 

components including 58% to 70% reduction in odds to receive needed CC (p<0.001), 27% to 52% 

reduction in odds to receive family centered care (p<0.001), and 30% to 55% reduction in odds to receive 

needed referral (p<=0.023).   

Table 2.4: Multivariable Logistic Regression Results of Urban and Rural Differences on PCMH Utilization 
Among Children 3 to 17  

A. Patient Centered Medical Home Summary (PCMH) 

 

PCMH Utilization Having PCMH or Meeting All 5 Detailed Components  

 Odds Ratio (95% CI)                                                           p-value 

Urban (Reference)   
Rural 1.14 (1.04 to 1.26) 0.007** 

    Protected 1.03 (0.97 to 1.09) 0.295 

Non-DD + Non-MBD (Reference)   
Non-DD+MBD 0.75 (0.66 to 0.84) <0.001*** 

DD + Non-MBD 0.85 (0.75 to 0.95) <0.001*** 

DD+MBD 0.59 (0.53 to 0.66) <0.001*** 

Notes: National Survey for Children’s health 2016-2018.  
           Regression adjusted using predisposing, enabling and need factors as shown in Appendix Table 2.5. 

           Statistically Significant: *p<0.05, **p<0.01, and ***p<.001. 
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B. Infrastructural components: Usual Sick Care and Personal Doctors and Nurses 
 

PCMH Utilization Having Usual Sources for Sick Care Having Personal Doctors and Nurses 

 
Odds Ratio. (95% CI)                          p-
value 

Odds Ratio. (95% CI)                          p-
value 

Urban (Reference)   (Reference)   
Rural 1.06 (0.94 to 1.2) 0.321 1.01 (0.9 to 1.12) 0.928 

    Protected 1.02 (0.95 to 1.1) 0.540 1.01 (0.95 to 1.08) 0.681 

Non-DD + Non-MBD (Reference)   (Reference)   
Non-DD+MBD 1.42 (1.19 to 1.69) <0.001*** 1.34 (1.14 to 1.56) <0.001*** 
DD + Non-MBD 0.98 (0.85 to 1.14) 0.841 1.22 (1.06 to 1.4) 0.006** 
DD+MBD 1.52 (1.32 to 1.75) <0.001*** 1.51 (1.31 to 1.74) <0.001*** 

Notes: National Survey for Children’s health 2016-2018.  
           Regression adjusted using predisposing, enabling and need factors as shown in Appendix Table 2.5. 

           Statistically Significant: *p<0.05, **p<0.01, and ***p<.001. 

 

C. Performing Activities Components: Care Coordination, Family Centered Care, and Referral  

 
 Receiving Care Coordination  Receiving Family Centered Care Receiving Needed Referral 

 
Odds Ratio (95% CI)         p-

value 
Odds Ratio (95% CI)                  p-
value 

Odds Ratio (95% CI)         p-value 

Urban (Reference)   (Reference)   (Reference)   
Rural 1.15 (0.98 to 1.33) 0.079 1.08 (0.92 to 1.28) 0.344 1.85 (1.37 to 2.51) <0.001*** 

    Protected 0.96 (0.89 to 1.04) 0.341 1.01 (0.92 to 1.12) 0.771 1.22 (1.04 to 1.45) 0.018 

Non-DD Non-MBD (Reference)   (Reference)   (Reference)   
Non-DD+MBD 0.42 (0.37 to 0.49) <0.001*** 0.73 (0.61 to 0.88) 0.001 0.7 (0.52 to 0.94) 0.023* 

DD + Non-MBD 0.64 (0.54 to 0.75) <0.001*** 0.83 (0.68 to 1.01) 0.069 0.81 (0.6 to 1.1) 0.172 
DD+MBD 0.3 (0.27 to 0.34) <0.001*** 0.48 (0.42 to 0.57) <0.001 0.45 (0.35 to 0.56) <0.001*** 

Notes: National Survey for Children’s health 2016-2018.  
           Regression adjusted using predisposing, enabling and need factors as shown in Appendix Table 2.5. 
           Statistically Significant: *p<0.05, **p<0.01, and ***p<.001. 

 

  Predisposing, enabling and need factors are important factors to determine healthcare utilization. 

Without controls for these three types of factors, the results did not show statistically significant urban and 

rural difference in PCMH utilization.  

In summary, children in rural areas have more DD and MBD compared to urban areas, verifying 

hypothesis 1, and meet all PCMH criteria compared to children in urban areas, contrary to hypothesis 2. 

Regarding PCMH detailed components, children in rural areas had similar PCMH utilization in 4 detailed 

components except receiving more needed referral, not verifying hypothesis 2. Above all, more than half of 

the U.S. children did not meet all needed PCMH. Children with certain social profiles were less likely to use 

PCMH including non-Hispanic Black, Hispanics, lower education levels, non-English speakers, public 
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insurance, a combination of public and private insurance, currently uninsured, and those living in poverty. 

These findings of this study highlight the differences in the prevalence of DD, mental health conditions, 

PCMH utilization, and social determinants. 

Discussion 

Above all, more than half of the U.S. children did not meet all needed PCMH. Using national 

population based NSCH data with consideration of both DD and MBD conditions to study rurality 

associated with PCMH utilization for U.S. children provided unique and additional insights beyond 

previously published studies. For example, previous studies used local/regional data134, lacked focus on a 

rurality 130, lacked PCMH results when studying urban-rural differences in healthcare utilization 34, did not 

distinguish between DD and MBD128, lacked general MBDs (e.g. anxiety, depression, behavioral and 

conduct problems)  as need factors when studying DD 110, had limited social demographic data110, and 

used data sources prior to 2014128. Our study was able to examine the key components of PCMH that are 

recommended by AHRQ. We also evaluated overall PCMH utilization and association of rurality and DD 

and/or MBD status together with rich social demographic factors.  

In rural areas, DD and/or MBD were more prevalent among rural children ages 3-17 compared to 

urban children. For children with both DD and MBD, rural areas had a 10.9% prevalence rate and were 

statistically higher compared to 8.3% in urban areas. This is similar to other recent urban rural studies50. 

The higher prevalence of identified disorders may be attributed to demographic patterns and risk factors in 

rural areas such as 1) lacking access to PCMH due to long distance or transportation difficulties, 2) lower 

utilization of behavioral health services due to lack of availability of specialized providers (e.g. mental 

behavioral professionals, pediatricians) who prevent, diagnose and treat symptoms of these 

conditions34,135, and 3) having a parent with poor mental health, family financial difficulty, and the lack of 

physical and social resources 49.   
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Rural areas had 14% higher odds in meeting all PCMH components compared to urban children. 

This is an unexpected result and possibly due to the following three areas: Medicaid support, differences in 

urban and rural mental health services, and already a PCMH. We will briefly explore each of these areas in 

more detail below. 

  First, Medicaid plays a significant role in supporting rural PCMH. Medicaid not only supports 

children but also supports rural communities. For example, more rural children are enrolled in Medicaid 

than children in urban areas (45% rural enrollment vs 38% urban enrollment)136. Medicaid also helps 

sustain rural hospitals and providers 136. Moreover, Medicaid provides comprehensive and high-quality care 

through state innovation such as Medicaid Medical Home or Medicaid Patient Centered Medical Home136. 

  Second, rural areas are better in having PCMH, especially 85% higher odds to receive needed 

referrals. The possible reason is that rural areas have different locations of mental behavioral therapy 

compared to urban areas. For example, children in rural areas use public-school based mental health 

services compared to urban children using mental behavioral specialists at home 137.  Hence, children in 

rural areas are more likely to get needed referrals through rural PCMH.  

  Third, rural areas are already a PCMH since rural primary care providers are often the only 

source for primary care, behavioral health, and social support services 74. The results highlight that 

rural PCMHs already have better performing care coordination. In rural areas, the high-prevalence 

rate is largely due to lacking CC supporting environment such as pediatrics, mental health specialists , 

and psychiatrists instead of lacking PCMH and the efforts from PCMH. It is an important priority to 

improve mental health resources in rural areas.  

  Overall, in the U.S., more than half (52.1%) of U.S. children do not have a PCMH or have a 

PCMH that meets all 5 components, especially for children with MBD or DD (36.7% and 44.2%, 

respectively). Children with DD and/or MBD were overall better in utilizing the “infrastructure” components 
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of personal doctor or nurse and having a usual source of sick care except DD without MBD. Children with 

MBD regardless of DD had a reduction in odds to utilize the three “performing or practicing CC activities” 

components including receiving needed CC, family centered care, and needed referral. However, those 

children are target populations that most need CC. These findings are consistent with international findings 

that CC still needs improvement in the U.S. especially for children with DD or MBD, and social 

determinants are important factors in healthcare utilization. 

Research Implications  

The primary limitation of this study includes the retrospective design and use of secondary survey 

data such as 1) a significant amount of observations or 43% data are protected or unknown, 2) all data 

including clinical diagnosis are parent-reported, 3) diagnoses are not verified by physicians, 4) referral data 

collection methods or definitions changed in 2017 and 2018 compared to 2016, 5) no other source of 

healthcare utilization information such as inpatient or home care, and 6) trend analysis only available after 

2016 due to major changes in NSCH survey methods. Future research could benefit from exploring CC 

with a focus on children with MBD and a more in-depth understanding of the detailed components of 

PCMH. 

  The second limitation is that PCMH satisfaction may not be equal in urban and rural patients due to 

different perceptions. For example, parents in a rural location define success based on their existing 

resources and support systems provided by clinicians, school personnel, and most importantly, support 

from the larger community138. Additional quantitative and qualitative studies exploring CC activity details 

and gaps targeting children with MBD and DD would serve as important follow-ups to the research 

presented here to identify the approaches for CC improvements.  

  The third limitation is that this study focuses on patient or family’s satisfaction about PCMH; 
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however, evaluating patient satisfaction is different than asking patients what is important to them in PCMH. 

Researchers need to gather additional perspectives from parents such as the most important process 

during referral, preferred mental health care options in urban and rural areas, and providers’ efforts to 

provide needed CC. Additionally, PCMH utilization and evaluation could have a much broader perspective 

than studied here. And there are many perspectives that are not included in this study such as rural and 

underserved areas’ PCMH professionals, mental health professionals, school mental health professionals, 

and early/special education professionals.  

Conclusion and Clinical Implications  

Identifying differences between urban and rural areas and the specific deficits in PCMH for children 

with DD and/or MBD showed 1) higher prevalence or 10.9% of DD and MBDs in rural areas, 2) rural areas 

reported 14% higher odds in PCMH utilization, and 3) a lack of needed referrals, family-centered, and 

coordinated care for DD and MBD in both urban and rural areas. The findings may allow policy makers, 

health plans, health care providers, and professionals an opportunity to use specific efforts to ensure that 

optimal care is provided for children with DD/MBD in both urban and rural areas in the U.S. The strength of 

the study using NSCH includes a newer 2016-2018 three year combined national representative sample 

and both summary and detailed PCMH components that can inform PCMH improvement. 

These findings underscore that the future efforts in rural areas should focus on improving the CC 

support environment for children with DD given the high prevalence rate. One of the major focuses in rural 

areas should be on improving the CC environment that is supported by professionals (e.g., mental 

behavioral specialist, pediatrician, pediatric nurse/practitioner) who can serve children with DD and/or 

MBDs. It is critical to improve mental health support in rural areas. Financial incentives (e.g., salary and 

loan repayment) and investment for medical education (e.g., expanding medical school curricula and 
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programs targeted to underserved urban and rural areas) have proven effective in increasing access to 

PCMHs and specialty outpatient providers in rural areas139,140. Lastly, using telehealth and related visits by 

psychiatrists to rural areas can be important and achievable methods to assist children in rural areas with 

DD and MBD diagnoses, especially for a high-risk group like parent reported MBD conditions. 

Having a PCMH structure is not equivalent to children receiving optimal CC. Resources, time, and 

training for healthcare professionals are essential to provide the needed care coordination. Parents-

reported MBDs are important factors for healthcare professionals’ consideration. Healthcare professionals 

in both urban and rural areas need to be aware of and treat DD children with MBDs such as anxiety, 

depression, and behavioral problems that might be overlooked due to primary conditions from DD. In both 

urban and rural areas, considering integrating behavioral health into primary care is an effective model to 

reduce cost (e.g. duplicated tests, ED visits) and improve the totality of children’s health141.   

  The findings also highlight that continuing support of Medicaid and related CC policies are still 

important to U.S. children with DD. Advocating and supporting CC policies such as Medicaid managed care 

programs means continuing support of infrastructural components of PCMH for children with DD. Policy 

makers may consider incentives (e.g., payment incentives) to allow more time and resources for PCMH 

healthcare professionals to provide more CC activities that are outside of patient face-to-face time.  

Care coordination remains an important area of focus, and there is still room for improvement for 

all children in the U.S. Providing those essential PCMH activities needs government support such as the 

Medicaid program, supporting and improving the CC environment especially in rural areas, and resources 

and training for PCMH related healthcare professionals. Hence, there is a long way to go and a significant 

amount of work for healthcare professionals, healthcare systems, and policy makers to improve PCMH and 

CC. 



 
P a g e  | 64 

 

  64 
 

Appendix 
 
Table 2.1. Patient Centered Medical Home (PCMH) Utilization Across Demographics Among Children 3 to 17 
using National Survey for Children’s Health 2016 - 2018 

 

Row Labels Cases (Unweighted) No PCMH Weighted %  PCMH Weighted % p-value1 

Total  88,452    

Predisposing     

Age    0.009** 

>=3 and <6 15,388 18.6 20.3  

>=6 and <12 30,883 40.3 40.2  

>=12 and <18 42,181 41.1 39.5  

Gender    0.598 

Female 42,838 48.7 49.1  

Male 45,614 51.3 50.9  

Race    <0.001*** 

Hispanic 10,038 30.2 19.8  

White, non-Hispanic 61,587 42.8 59.4  

Black, non-Hispanic 5,517 16.2 10.8  

Multi-racial/Other, non-Hispanic 11,310 10.8 10.0  

Language    <0.001*** 

English 82,331 80.1 89.7  

Non-English 5,535 18.5 9.6  

Unknown 586 1.3 0.7  

Total Kids    <0.001*** 

1 35,840 25.2 23.6  

2 35,300 37.5 41.4  

3 12,192 23.1 22.9  

4+ 5,120 14.2 12.1  

Enabling     

Education    <0.001*** 

< High school 2,118 13.0 5.9  

High school or GED 11,454 24.0 14.9  

Some college or tech school 20,727 23.3 20.7  

College degree or higher 53,324 38.3 57.6  

Unknown 1.029 1.4 0.8  

Insurance    <0.001*** 

Public only 16,770 36.2 24.1  

Private only 63,573 46.9 67.3  

Public and private insurance 3,273 5.1 3.6  

Currently Uninsured 16,770 9.0 3.6  

Unknown 1,283 2.8 1.4  

Poverty Level    <0.001*** 

< 100 FPL 9,770 26.0 15.0  

100-199 FPL 14,074 25.4 18.4  

200-399 FPL 27,039 25.6 28.0  

400 or more FPL 37,569 23.0 38.6  

Rurality    <0.001*** 

Urban 43,746 74.9 73.0  

Rural 6,659 7.3 7.7  

Protected/Unknown2 38,047 17.8 19.3  

Healthcare Needs Based on Diseases Conditions 

DD3 and MBD4    <0.001*** 

non-DD and non-MBD 66,606 73.9 80.0  

non-DD and MBD 5,497 5.3 4.6  

DD and non-MBD 7,729 10.1 8.7  

DD and MBD 8,620 10.7 6.7  

Notes:  
1. P-value calculated using Pearson chi-square and adjusted Wald test. Statistically Significant: *p<0.05, **p<0.01, and ***p<.001. 
2. Protected/Unknow: highly urban or rural. 
3. DD is calculated value based on presenting one or more of the conditions including autism spectrum disorder or ASD, attention-

deficit/hyperactivity disorder or ADHD, cerebral palsy, moderate to profound hearing loss, developmental delay, intellectual disability, 
learning disability, down syndrome, epilepsy or seizure disorder, deafness, blindness, speech or other language disorder, and Tourette 
syndrome. 
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4. MBD is Calculated value based on both DD and MBD Status. MBD status are determined by present one or more of common MBDs 

including anxiety, behavioral conduct problems, depression, and other mental health conditions. 
 

 

 

Table 2.3: PCMH Utilization with Summary and Detailed Components Results Among Children 3 to 17 using 
National Survey for Children’s health 2016 – 2018 DD vs non-DD and MBD vs non-MBD 

PCMH Utilization Urban %1  Rural % Protected/Unknown % P-Value2 
PCMH Summary         

Non-DD + Non-MBD* 49.2 (48.1 to 50.3) 52.1 (49.8 to 54.4) 51.6 (50.4 to 52.7) 0.026* 
Non-DD + MBD 42.9 (39.4 to 46.4) 46.7 (38.8 to 54.7) 47.8 (44 to 51.6) 0.395 
DD + Non-MBD 44 (40.6 to 47.4) 42.6 (36.7 to 48.7) 45.6 (42.2 to 49) 0.698 
DD+MBD 35.2 (32.4 to 38.1) 38.4 (33 to 44.1) 41.3 (38.4 to 44.2) 0.307 

Notes: 1. All results in % are all weighted. 2. P values are calculated based on difference between urban and rural.  
           Statistically Significant: *p<0.05, **p<0.01, and ***p<.001. 

 
 

 

Table 2.5: Multivariable Logistic Regression Results of Urban and Rural Differences on PCMH Utilization 
among Children 3 to 17 using National Survey for Children’s health 2016-2018  

A. Patient Centered Medical Home Summary (PCMH) and Infrastructural components: Usual Sick Care and 
Personal Doctors and Nurses 
 

  PCMH Utilization   
Having Usual Sources  

for Sick Care 
Having Personal  

Doctors and Nurses 

  Odds Ratio p-value Odds Ratio p-value Odds Ratio p-value 

Rurality             
Urban  (Reference)           
Rural 1.14 (1.04 to 1.26) 0.007** 1.06 (0.94 to 1.2) 0.321 1.01 (0.9 to 1.12) 0.928 
Protected/Unknown 1.03 (0.97 to 1.09) 0.295 1.02 (0.95 to 1.1) 0.54 1.01 (0.95 to 1.08) 0.681 

DD and MBD             
non-DD and non-MBD            (Reference)           
non-DD and MBD 0.75 (0.66 to 0.84) <0.001*** 1.42 (1.19 to 1.69) <0.001*** 1.34 (1.14 to 1.56) <0.001*** 
DD and non-MBD 0.85 (0.75 to 0.95) 0.006** 0.98 (0.85 to 1.14) 0.836 1.22 (1.06 to 1.4) 0.006** 
DD and MBD 0.59 (0.53 to 0.66) <0.001*** 1.52 (1.32 to 1.75) <0.001*** 1.51 (1.31 to 1.74) <0.001*** 

Age             
>=3 and <6                           (Reference)            
>=6 and <12 0.98 (0.89 to 1.07) 0.593 1.05 (0.92 to 1.19) 0.46 0.95 (0.85 to 1.06) 0.348 
>=12 and <18 0.96 (0.88 to 1.04) 0.32 0.86 (0.76 to 0.98) 0.018* 1 (0.9 to 1.12) 0.959 

Gender             
Male  (Reference)           

   Female 0.98 (0.92 to 1.05) 0.639 0.93 (0.86 to 1.02) 0.118 1.06 (0.99 to 1.15) 0.11 

Race             
Hispanic  (Reference)           
White, non-Hispanic 1.35 (1.22 to 1.5) <0.001*** 1.24 (1.1 to 1.41) 0.001** 1.27 (1.14 to 1.42) <0.001*** 
Black, non-Hispanic 0.86 (0.75 to 0.99) 0.03* 0.74 (0.63 to 0.86) <0.001*** 0.88 (0.76 to 1.01) 0.075 
Multi-racial/Other, non-Hispanic 0.97 (0.86 to 1.09) 0.636 0.71 (0.62 to 0.82) <0.001*** 0.99 (0.86 to 1.13) 0.844 

Education             
< High school  (Reference)           
High school or GED 1.02 (0.83 to 1.25) 0.863 1.09 (0.89 to 1.32) 0.403 1.12 (0.93 to 1.36) 0.241 
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Some college or tech school 1.25 (1.03 to 1.52) 0.024* 1.56 (1.28 to 1.89) <0.001*** 1.51 (1.25 to 1.83) <0.001*** 
College degree or higher 1.65 (1.36 to 2.01) <0.001*** 2.35 (1.93 to 2.86) <0.001*** 2.08 (1.71 to 2.52) <0.001*** 
Unknown 0.9 (0.68 to 1.19) 0.464 1.12 (0.82 to 1.51) 0.483 1 (0.75 to 1.33) 0.997 

Language             
English (Reference)           
Non-English 0.73 (0.63 to 0.85) <0.001*** 0.81 (0.69 to 0.95) 0.008** 0.87 (0.75 to 1.01) 0.075 
Unknown 0.67 (0.48 to 0.92) 0.015* 0.64 (0.41 to 1.02) 0.06 0.88 (0.57 to 1.36) 0.575 

Total Kids             
1  (Reference)           
2 1.07 (0.99 to 1.14) 0.078 1.08 (0.98 to 1.19) 0.11 1.09 (1 to 1.19) 0.041* 
3 1.05 (0.96 to 1.15) 0.289 1.02 (0.91 to 1.16) 0.694 1.02 (0.92 to 1.14) 0.668 
4+ 1.01 (0.89 to 1.15) 0.858 1 (0.85 to 1.16) 0.972 1.01 (0.88 to 1.16) 0.898 

Insurance             
Public only  (Reference)           
Private only 1.17 (1.07 to 1.29) 0.001** 1.06 (0.94 to 1.2) 0.324 0.95 (0.85 to 1.06) 0.374 
Public and private insurance 0.94 (0.79 to 1.11) 0.454 1.03 (0.83 to 1.28) 0.779 1.04 (0.85 to 1.26) 0.712 
Currently Uninsured 0.54 (0.45 to 0.65) <0.001*** 0.5 (0.42 to 0.61) <0.001*** 0.44 (0.37 to 0.52) <0.001*** 
Unknown 0.66 (0.52 to 0.85) 0.001** 0.47 (0.35 to 0.64) <0.001*** 0.55 (0.41 to 0.74) <0.001*** 

Poverty Level             
< 100 FPL  (Reference)           
100-199 FPL 1.08 (0.96 to 1.22) 0.216 1.1 (0.97 to 1.26) 0.142 1.06 (0.94 to 1.21) 0.341 
200-399 FPL 1.19 (1.06 to 1.33) 0.003** 1.3 (1.13 to 1.48) <0.001*** 1.21 (1.07 to 1.37) 0.002** 
400 or more FPL 1.5 (1.33 to 1.69) <0.001*** 1.74 (1.5 to 2.02) <0.001*** 1.61 (1.41 to 1.84) <0.001*** 

Notes: Statistically Significant: *p<0.05, **p<0.01, and ***p<.001. 

B. Performing Activities Components: Care Coordination, Family Centered Care, and Referral 

 

  
Receiving  

Care Coordination 
Receiving  

Family Centered Care 
Receiving  

Needed Referral   
   p-value  p-value  p-value 

Rurality        
Urban (Reference) 

 
 

    
Rural 1.15 (0.98 to 1.33) 0.079 1.08 (0.92 to 1.28) 0.344 1.85 (1.37 to 2.51) <0.001*** 
Protected/Unknown 0.96 (0.89 to 1.04) 0.341 1.01 (0.92 to 1.12) 0.771 1.22 (1.04 to 1.45) 0.018** 

DD and MBD   
      

non-DD and non-MBD (Reference) 
      

non-DD and MBD 0.42 (0.37 to 0.49) <0.001*** 0.73 (0.61 to 0.88) 0.001 0.7 (0.52 to 0.94) 0.019** 
DD and non-MBD 0.64 (0.54 to 0.75) <0.001*** 0.83 (0.68 to 1.01) 0.068 0.81 (0.6 to 1.1) 0.174 
DD and MBD 0.3 (0.27 to 0.34) <0.001*** 0.48 (0.42 to 0.57) <0.001*** 0.45 (0.35 to 0.56) <0.001*** 

Age   
      

>=3 and <6 (Reference) 
      

>=6 and <12 0.96 (0.84 to 1.1) 0.591 0.95 (0.81 to 1.11) 0.522 1.01 (0.77 to 1.34) 0.928 
>=12 and <18 1.02 (0.89 to 1.17) 0.756 1.03 (0.88 to 1.21) 0.728 0.95 (0.72 to 1.25) 0.718 

Gender   
      

Male (Reference) 
      

   Female 0.9 (0.82 to 0.99) 0.030* 0.89 (0.8 to 1) 0.049* 1.03 (0.84 to 1.25) 0.794 

Race   
      

Hispanic (Reference) 
      

White, non-Hispanic 1.02 (0.88 to 1.18) 0.789 1.41 (1.19 to 1.66) <0.001*** 1.21 (0.89 to 1.63) 0.22 
Black, non-Hispanic 0.95 (0.77 to 1.17) 0.657 0.82 (0.67 to 1.01) 0.065 1.24 (0.83 to 1.84) 0.294 
Multi-racial/Other, non-Hispanic 0.91 (0.76 to 1.08) 0.285 0.92 (0.75 to 1.12) 0.381 0.84 (0.58 to 1.2) 0.326 

Education   
      

< High school (Reference) 
      

High school or GED 0.95 (0.7 to 1.29) 0.749 1.28 (0.96 to 1.7) 0.088 1.23 (0.76 to 2) 0.402 
Some college or tech school 0.82 (0.6 to 1.1) 0.188 1.29 (0.97 to 1.71) 0.075 0.88 (0.54 to 1.43) 0.617 
College degree or higher 0.76 (0.56 to 1.03) 0.074 1.55 (1.17 to 2.05) 0.002** 0.88 (0.54 to 1.44) 0.619 
Unknown 0.75 (0.49 to 1.15) 0.181 1.03 (0.67 to 1.56) 0.908 0.86 (0.42 to 1.76) 0.683 
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Language        
English (Reference) 

      
Non-English 0.57 (0.47 to 0.7) <0.001*** 0.56 (0.45 to 0.7) <0.001*** 0.88 (0.61 to 1.26) 0.480 
Unknown 0.99 (0.6 to 1.63) 0.958 0.86 (0.47 to 1.58) 0.635 0.77 (0.28 to 2.11) 0.616 

Total Kids   
      

1 (Reference) 
      

2 0.98 (0.88 to 1.09) 0.697 1.06 (0.93 to 1.2) 0.407 1.08 (0.87 to 1.33) 0.489 
3 1.03 (0.91 to 1.17) 0.648 1.03 (0.88 to 1.22) 0.691 0.94 (0.71 to 1.24) 0.654 
4+ 1.13 (0.93 to 1.37) 0.211 1.03 (0.84 to 1.27) 0.765 0.8 (0.57 to 1.14) 0.227 

Insurance        
Public only (Reference) 

      
Private only 1.16 (1.01 to 1.35) 0.042* 1.18 (1 to 1.38) 0.052 1.9 (1.41 to 2.55) <0.001*** 
Public and private insurance 0.71 (0.54 to 0.93) 0.013* 0.71 (0.53 to 0.95) 0.022* 1.48 (0.97 to 2.25) 0.066 
Currently Uninsured 0.83 (0.64 to 1.09) 0.181 0.57 (0.44 to 0.74) <0.001*** 0.56 (0.35 to 0.92) 0.022* 
Unknown 0.87 (0.56 to 1.36) 0.545 0.58 (0.34 to 0.97) 0.037* 1.03 (0.53 to 2.04) 0.921 

         

 <100 FPL (Reference) 
      

100-199 FPL 1.03 (0.86 to 1.23) 0.76 1.1 (0.92 to 1.31) 0.308 0.95 (0.71 to 1.27) 0.715 
200-399 FPL 1.11 (0.92 to 1.33) 0.266 1.14 (0.96 to 1.36) 0.132 0.85 (0.57 to 1.27) 0.427 
400 or more FPL 1.29 (1.07 to 1.55) 0.007** 1.68 (1.39 to 2.03) <0.001*** 1.21 (0.82 to 1.8) 0.334 

 

Notes: Statistically Significant: *p<0.05, **p<0.01, and ***p<.001. 
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Chapter 4: Identify Differences in Healthcare Utilization Patterns in 

Children with Developmental Disorders/Disabilities (DD) Under the 

Affordable Care Act: A Trend Analysis from MEPS 2002-2018.    

Introduction 

Developmental Disabilities (DDs) are a group of health conditions beginning during the childhood 

developmental period and usually progressing throughout the life course due to an impairment in physical, 

learning, language, or behaviors35. In the U.S., there are more than 12  million or 17.4% of all children who 

have DDs 34. Children with DD receive less preventive care, have higher unmet needs, and utilize the hospital 

emergency department (ED) and inpatient visits more often — leading to much higher health care spending 

than children without DD 91,108,130,142. The importance of care coordination (CC) for children with DD is well 

documented to improve quality of life while reducing care costs through changing the patterns of high-cost 

care to low-cost care 3-5,9,96,114-117. Yet knowledge regarding the changing role of CC among vulnerable 

populations remains unclear and limited. Little is known about whether the national-level adoption of CC 

programs since the beginning of the Affordable Care Act (ACA) in 2010 may have improved care at lower 

cost, facilitated chronic disease management, or eventually changed patterns of healthcare utilization.  

The health-care delivery system has undergone historic and great changes since the ACA.  As 

shown in Appendix Table B, the ACA has multiple sections of new/improved CC programs aimed to 

improve the delivery system over time through all facets of the health care system. CC is focused on 

seamlessly providing better integration of care, better designed services, and better measurement tools. 

For example, ACA reforms include both payment-model and delivery-model reforms such as incentivizing 

CC (e.g., accountable care organizations), performing CC (e.g., PCMH), encouraging an environment for 

CC (e.g., workforce development, mental/behavioral health support, community support, health information 

technology), addressing social determinants of health, and quality improvement 2,11,12,20.  The primary goal 
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of the CC is to keep patients ambulatory in community-based care while providing quality of care in the best 

interest of patients79.   

Healthcare utilization is the measure of the population's use of the health care services available 

such as outpatient, inpatient, emergency room, mental healthcare, dental care, pharmacy, and home care 

provided by a variety of healthcare professionals. Given previous findings of higher rates of emergency 

department (ED) visits and hospitalizations among DD91,108,142, ACA has the potential to make differences 

in healthcare utilization for children with DD, especially by shifting high-cost ED and inpatient care to low-

cost outpatient, community care and home care96,109,143.  This can be achieved through enhancing clinical 

processes such as managing day-to-day challenges as well as times of crisis, providing whole-person 

centeredness care, and reducing unmet needs (e.g., preventive care, acute and chronic care, and 

integrating mental health care), utilizing low-cost community care, and addressing social determinants of 

health. Moreover, these potential benefits are likely to vary based on prior predisposing, enabling, and need 

factors144-147.  For example, Berkowitz et al studied the Johns Hopkins Community Health Partnership and 

the association of a care coordination model with health care costs and utilization 148. The results showed 

that community intervention was associated with a statistically significant reduction in admissions, 

readmissions, and emergency department visits for Medicaid, but the utilization results were mixed for the 

acute care intervention148.   

  However, empirical results are mixed, and there are limited studies comparing pre- and post-ACA 

for the DD population at a national level. Hu et al. evaluated Florida’s Medicaid Managed Care (MMC) 

policy to address health care spending growth, coordination of care, and improving access to primary care 

in the Medicaid program 149. Their results suggested that implementation of MMC in Florida is associated 

with reduced racial/ethnic disparities in preventable ED utilizations. Using 2000–2017 Medical Expenditure 

Panel Survey (MEPS), Kim et al. found pediatric patients with intellectual developmental disabilities (IDD) 
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had higher health care spending and utilization than non-IDD subjects in all categories (e.g., outpatient, 

inpatient, and home) except for ED use110. Yamaki et al. studied transitioning people with IDD from Fee-

For-Service to MMC costs by tracking Illinois's Medicaid acute health services expenditures using ED and 

inpatient stays 150. Results showed no cost savings. For national studies not focused on DD but related to 

policy evaluation or CC, Duru et al. found a national CC program designed to reduce utilization was 

associated with fewer ED visits and hospitalizations among Medicaid beneficiaries with diabetes 151.  

The object of this study was to understand healthcare utilization pattern changes due to 

incremental state CC programs that eventually have the potential to impact national level healthcare 

utilization over time. The pattern changes can be measured through high-cost and low-cost care for high-

need, high-cost children with DDs at the national level 14,147,148. Specifically, for children with DD, the study 

examined: 1) prevalence of DD pre- and post-ACA, 2) the demographic differences of children pre-ACA 

versus post-ACA, and 3) differences of healthcare utilization pre- and post-ACA (e.g., outpatient, inpatient, 

ED, and home healthcare). Drawing from previous literature, there was evidence of decreasing high-cost 

care such as ED and increasing low-cost care utilization for children with DD 110.  We hypothesized that 

there was a shifting pattern of healthcare utilization post-ACA including increasing low-cost care utilization 

from outpatient and home provider care while decreasing high-cost care utilization from ED and inpatient, 

net of predisposing enabling, and need factors. Understanding and evaluating healthcare utilization is 

extremely important since it provides current information on CC (e.g., effectiveness of a health policy, 

potential disparities in utilizing services, and quality of care) and future insight for improvement (e.g., 

projecting future utilization, expenditures, and focus areas for improvement,). 

Study Design 

Data Set  
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The study employs the Medical Expenditure Panel Survey (MEPS) which is a retrospective, 

publicly available, observational data source from 2002-2018 that is a nationally representative sample of 

the U.S. civilian non-institutionalized population 152. MEPS, which began in 1996, is the only national data 

source measuring how Americans use medical care, health insurance, and spending including households, 

medical providers, insurance and nursing homes153. The primary funders are the U.S. Department of Health 

& Human Services (DHHS) and the Agency for Healthcare Research and Quality (AHRQ).  Appropriate 

survey weights will be applied to ensure that metrics derived from the data set are representative of the 

population. The Overall Weighted Response Rate for the survey was 44.2% to 64.7% between 2002 to 

2018154. The study is exempt from IRB due to publicly available de-identified data through the MEPS 

website. Multiple year combinations, weighting and data analysis are based on the MEPS guide to multiple 

year estimates. 

This study primarily uses the household components including five interviews conducted over a two 

and a half year period 152. Using MEPS, the yearly data is used for this healthcare utilization study 110. The 

pre-ACA (year 2002-2009) and post-ACA (year 2011-2018) data are from two types of files including 

household-consolidated summary data files and medical condition files155. The household-consolidated 

data files provide estimates of respondents’ health statuses, selected comorbid conditions, demographic 

and socioeconomic characteristics, healthcare utilization, satisfaction with health care, and health care 

expenditure. The information not available on the household-consolidated files such as International 

Classification of Disease, 9th Revision (ICD-9) and 10th Revision (ICD-10) to classify the DD population, are 

obtained from medical condition files.  There were 166,086 (2002-2018) 0-17 child-level MEPS interviews 

completed nationally.  

Inclusion/Exclusion, Intervention and Control.  

As shown in Figure 3.1, children aged between 0-17 were included in this healthcare utilization pre- 
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and post-ACA study. The case group was children with DD post-ACA, and the control group was children 

with DD pre-ACA. The intervention was ACA policy. The pre-policy years were 2002-2009 and the post-

policy years were 2011-2018. Year 2010 was excluded in the study due to phase-in period. After exclusion, 

there were 9,109 unweighted cases in the final analytical cohort. 

Figure 3.1. Medical Expenditure Panel Survey Flowchart for Children with Developmental Disabilities (DD) 
Pre-ACA (2002 -2009) vs Post-ACA (2011-2018) 

 

  

    

    

    

    

        

    

   

Analysis 

Care coordination measure is proxied by shifting from high-cost care (e.g., ED, Inpatient) to low-

cost care (e.g., outpatient, home care) 13,14,147,148,156. This study applied an interrupted time series (ITS) 

design approach to test for healthcare utilization outcomes pre- and post-ACA related to ACA changes over 

time. ITS is considered as an appropriate quasi-experimental research design157,158. The term quasi-

experimental refers to an absence of randomization, and the ITS approach is useful when randomization is 

not feasible especially related to policy study 159 . For example, Choi et al used 2000-2011 MEPS data and 

interrupted time series and found Medicare Part D had been effective in reducing the out-of-pocket cost 

burden of prescription drugs 160.  ITS allows us to use population level data and control for secular trends 

by comparing the trend in the outcome after the ACA intervention (2011-2018) to the existing trend or 

0-17 years old 2002 - 2018: 166,086 cases 

Pre-ACA DD: 3,729 cases 

 

Analytical Cohort DD: 9,109 cases 

Post-ACA DD: 5,380 cases 

2010 phase-in: 9,152 

Both DD and non-DD: 156,934 cases Non-DD: 147,825 
Pre-ACA 77,939 

Post-ACA: 69,886 
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secular trends in the pre-ACA intervention period (2002-2009) 157,158. Year 2010 is considered as a phase-

in period. The ITS segmented regression can be represented as γ = β0 + βtime * x time + β ACA policy * x ACA policy 

+ β time post-ACA* x time post-ACA + e 160,161. Y is the dependent variable and is discrete healthcare utilization 

including ED, inpatient, outpatient, and days of home care. I evaluate outcome variables one at a time. β0 is 

the Intercept at time 0.  βtime is the slope of the outcome prior to the intervention representing the secular 

trend.  β ACA policy quantifies the change in the level of series or change at the intervention. β time post-ACA 

quantifies the differences between the above two slopes. ITS requires a linear trend assumption before and 

after ACA implementation. MEPS data allows longitudinal study since data are counted as outcome 

measure and summarized at evenly spaced intervals by using MEPS yearly data instead of panel data. 

Prior to regression, we examined the linear trend for each outcome pre- and post-ACA for DD populations.  

We compared selected baseline predisposing, enabling, and need characteristics for children to 

assess the population baseline differences pre- and post-ACA. We also compared outcome healthcare 

utilization variables to estimate trends pre- and post-ACA. The estimation procedures were weight adjusted 

for the complex survey design of the MEPS. There is a single full year person-level weight assigned to 

each record for each key for those who responded to MEPS for the full period162. The weight was 

developed in several stages for each year of data. For example, for the year 2017, the person-level weight 

for Panel 21 and Panel 22 were created separately including an adjustment for nonresponse over time and 

calibration to independent population figures162 

Finally, we conducted multivariable Poisson segmented regression analyses for the five discrete 

healthcare utilization outcome variables to access differences in healthcare utilization pre- and post-ACA, 

net of predisposing, enabling and need characteristics for children with DD. There were five set models 

used separately for each outcome. Stata 15 was used to conduct the analyses, and a p value of < 0.05 was 

the accepted level of statistical significance. 
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Developmental Disabilities Population 

 DD population includes parents’ reported developmental disability diagnoses (autism spectrum 

disorder, attention-deficit/hyperactivity disorder [ADHD], cerebral palsy, moderate to profound hearing loss, 

developmental delay, intellectual disability, learning disability, Down syndrome, epilepsy or seizure 

disorder, deafness, blindness, speech or other language disorder, and Tourette’s Syndrome) 34,36,110,163. 

Medical conditions are based on conditions for which treatment was received such as ED, inpatient, 

outpatient, or home health care164. Household-reported medical conditions were coded into ICD-9 from 

1996 -2015 and ICD-10 from 2016-2018 164. Table 3.1 shows ICD-9 and ICD-10 diagnosis codes for DD.  

Table 3.1: ICD-9 and ICD-10 Codes Related to Developmental Disabilities34,110 

Conditions ICD-9 ICD-10 
Autism 299 F84 
Cerebral palsy 343 G80–G83 
Intellectual disability 317-319 F70–F73, F78–F79 
Chromosomal anomalies 758-759 Q90–Q95, Q99 
ADHD 314 F90 
Blind or unable to see at all* 369 H54 
(Moderate to profound) hearing loss* 389 H90-H91 
Seizures, past 12 months  345 G40 
Learning disabilities, speech language, stuttered or stammered, past 12 months 315 F80-F81 

 

Outcome Variables 

Healthcare utilization by a group of patients is an important system perspective indicator for overall 

CC measurement 13. The measurement can be based on indicators such as number of visits (e.g., 

outpatient, ED, inpatient, home, or nights of each inpatient stay) 10,165. The dependent variables included 

ED visits, inpatient visits and nights of inpatient stays representing high-cost care, and outpatient and home 

visits representing low-cost care 147. In MEPS public data, these variables are all included as discrete 

variables representing the actual number of visits or days of healthcare utilization. ED or inpatient visits 

include any visit made during the person's reference period to a hospital emergency room or inpatient stay. 

Inpatient nights of stay referred to length or nights of inpatient hospital stay during the person’s reference 
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period. The inpatient nights of stay are also a discrete variable representing the numbers of stays at a 

hospital’s inpatient unit. 

  An outpatient department visit is defined as any visit made during the person's reference period to 

a hospital outpatient department (e.g., pediatrician, eye doctor, well visit, lab) providing health and medical 

services to individuals without requiring hospitalization overnight.  Home health providers include formal 

(e.g., paid) and informal (e.g., unpaid) provider days. They are discrete variables representing actual 

number of days.  Formal or paid providers include home health agencies and other independent paid 

providers. Informal or unpaid providers include family and friends that reside outside of the sampled 

person’s household 166. 

Independent Variables 

The independent variables include three variables: a discrete  measure indicates time  ( 1 to 16 

representing year 2002 to 2018 except 2010),  a binary measure indicates exposure to ACA CC policies 

( No ACA intervention for years 2002 to 2009 = 0 , ACA intervention for years 2011-2018 =1), and a 

discrete variable indicator for post-ACA years ( Pre-ACA = 0 , Post-ACA = 1) 160,161. 

Covariates  

Healthcare utilization is generally driven by health conditions for the purpose of diagnoses, cure, 

improvement, and maintaining an individual’s health or needs. Utilization may be impacted by other multiple 

factors such as age, sex, race and ethnicity, poverty, insurance status, geographic area of residence, and 

disability status 167. Based on Anderson’s behavioral model and framework as shown in Figure A, 

covariates include predisposing factors, enabling factors, and need factors. Predisposing factors reflect an 

individual’s tendency to use health services including age groups (1 = 0 -2, 2 = 3 to <6, 3 = 6 to <12, and 4 

= 12-<18), gender (1= male, 2 = female), and race (1 = Hispanic, 2 = non-Hispanic white, 3 = non-Hispanic 
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Black, 4 = Multi-racial/Other, non-Hispanic). Enabling factors are the resources that may facilitate access to 

services including insurance (1 = any private, 2 = public only, and 3 = uninsured), poverty level (1 = Poor, 2 

= Low income, 3 = Middle income, 4 = High income), and region (1 = Northeast, 2 = Midwest, 3 = South, 4 

= West). Need factors include asthma (0 = No, 1 = Yes, 99 = unknown) since asthma is one of the top 

chronic conditions for children in the U.S. and may influence healthcare utilization.  

Results 

Prevalence 

  As shown in Figure 3.2, DDs are more prevalent post-ACA compared to pre-ACA (7.9% post-ACA 

vs 5.0% pre-ACA, p<0.001). The prevalence rate for the DD group using MEPS is generally lower than the 

national estimate 110. 

Figure 3.2. Prevalence Rates of Developmental Disabilities for Children 0 to 17, pre-ACA (2002-2009) vs post-ACA (2011-
2018), Weighted 

 

Note: 2002-2018 Medical Expenditure Panel Survey 

Predisposing, Enabling and Need 

 Appendix Table3.2, presents the relationship between each of the population characteristics and 

the status of pre- or post-ACA. Race, insurance, and poverty status were statistically different between pre-
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ACA cases and post-ACA cases (all p values < 0.001). Other factors such as age, gender, and region did 

not show statistically significant associations with ACA policy changes. There is also a statistically 

significant relationship between need factors (DD, asthma) pre- and post-ACA (Figure 3.2 and Table 3.2).  

Difference of Healthcare Utilization Pre-ACA vs Post-ACA for Children with DD 

The effectiveness of ACA CC policy for children with DD is explored through patterns of healthcare 

utilization changes147. Table 3.3 shows statistically significant differences between pre- and post-ACA in 

low-cost care utilization. Specifically results indicate increased outpatient visits (16.0 visits post-ACA vs 

12.9 visits pre-ACA, p<0.001) and increased home healthcare visits (4.12 visits post-ACA vs 2.62 visits pre-

ACA, p=0.035). There were no statistically significant differences in high-cost care related to ED (p=0.562), 

inpatient visits including discharges (p=0.762), or nights in hospital stays (p=0.945). 

Table 3.3. Healthcare Utilization for Children with Developmental Disabilities 0 to 17, Pre-ACA (2002-
2009) vs Post-ACA (2011-2018), Weighted 

Number of visits/day/night Pre-ACA (95% CI) Post-ACA (95% CI) 
Intervals)  

p-value 

Low-Cost Care    

        Outpatient  

12.85 (11.91-13.78) 

16.01 (14.71-17.31) 

<0.001*** 

        Home Provider Days 2.62 (1.71-3.52)  4.12 (3.08-5.15) 0.035* 

    

High-Cost Care    

        Emergency Department 0.196 (0.17-0.22) 0.207 (0.18-0.23) 0.562 

        Inpatient           

Discharges 0.06 (0.04-0.07) 0.05 (0.04-0.06) 0.762 

Nights in hospital 0.38 (0.2-0.57) 0.39 (0.22-0.57) 0.945 
Note: p-value is calculated using adjusted Wald test. Statistically Significant: *p<0.05, **p<0.01, and ***p<.001. 
          Data were based on 2002-2018 using Medical Expenditure Panel Survey (MEPS) 

 

Interrupted Time Series Regression Results 

Next, we examined the longitudinal effect of the implementation of ACA on healthcare utilization for 

children with DD by considering pre-ACA trends using ITS segmented regression. The key result was the 

Post-ACA trend or β time post-ACA which quantifies the differences between the pre-ACA and post-ACA slopes. 
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Table 3.4, Figure 3.4, and Table 3.5 show statistically significant increases in slopes in low-cost utilization 

for children with DD post-ACA compared to pre-ACA including outpatient (5% higher IRR in slope 

difference post-ACA or IRR β time post-ACA = 1.05, p<0.001) and home provider days (11% higher IRR in slope 

difference post-ACA or IRR β time post-ACA = 1.11, p<0.001).  

Regarding high-cost care, Table 3.4, Figure 3.4 and Table 3.5 demonstrated that there were 

statistically significant increases in slopes in inpatient nights of stay utilization for children with DD post-

ACA (4% higher IRR in slope difference post-ACA or IRR β time post-ACA = 1.04, p=0.001), while there were no 

statistically significant changes in ED (slope difference pre- and post-ACA or IRR β time post-ACA = 1.03, 

p=0.547) and inpatient discharge (slope difference pre- and post-ACA or IRR β time post-ACA = 1.01, p=0.264),. 

Table 3.4. Interrupted Time Series (ITS) Design Approach on Healthcare Utilization for Children with 
Developmental Disabilities 0 to 17 years old, Pre-ACA (2002-2009) vs Post-ACA (2011-2018)  

Healthcare Utilization βtime  β ACA policy  β time post-ACA  

 Pre-trend (95% CI) P-Value 
Change in intercept 

(95% CI) p-value 
Post-Trend (95% 

CI) P-value 

Low-cost Care       

Outpatient  0.99 (0.99 to 0.99) <0.001***  0.92 (0.91 to 0.93) <0.001***  1.05 (1.05 to 1.05) <0.001*** 

Home Provider Days  1.06 (1.06 to 1.07) <0.001***  0.57 (0.55 to 0.59) <0.001***  1.11 (1.1 to 1.11) <0.001*** 

       

High-cost Care       

Emergency Department  0.98 (0.98 to 0.99) 0.029*  0.93 (0.88 to 0.98) 0.019*  1.03 (1.02 to 1.04) 0.547 

Inpatient Discharge  0.99 (0.97 to 1) 0.528  0.87 (0.78 to 0.98) 0.262  1.01 (0.99 to 1.04) 0.264 

Inpatient Nights of Stay  0.99 (0.99 to 1) <0.001***  0.86 (0.82 to 0.9) <0.001***  1.04 (1.03 to 1.05) 0.001** 

       
Notes: The above results are adjusted by covariate including age, sex, race and ethnicity, region, and asthma. See Table 3.5 for Details.  
            2002-2018 Medical Expenditure Panel Survey (MEPS). 
            Statistically Significant: *p<0.05, **p<0.01, and ***p<.001. 
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Figure 3.4 Interrupted Time Series (ITS) Design Approach on Healthcare Utilization for Children with 
Developmental Disabilities 0 to 17 years old, Pre-ACA (2002-2009) vs Post-ACA (2011-2018)  

A. Low-cost care utilization For Children with DD  

 

 

B. High-cost care utilization For Children with DD  

 
Notes: 2002-2018 Medical Expenditure Panel Survey (MEPS) 
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Table 3.5. Interrupted Time Series (ITS) Design Results of Healthcare Utilization for Children with Developmental 
Disabilities (DD) 0 to 17, Pre-ACA (2002-2009) vs Post-ACA (2011-2018) 

A. Low-cost Healthcare Utilization 

 

 Outpatient  Home Provider  

 Incidence Rate Ratios p-value Incidence Rate Ratios p-value 

β time 0.99 (0.99 to 0.99) <0.001*** 1.06 (1.06 to 1.07) <0.001*** 

β ACA policy 0.92 (0.91 to 0.93) <0.001*** 0.57 (0.55 to 0.59) <0.001*** 

β time post-ACA1 1.05 (1.05 to 1.05) <0.001*** 1.11 (1.1 to 1.11) <0.001*** 

     

Age Reference 0-2    

3-5 0.63 (0.62 to 0.63) <0.001*** 0.88 (0.86 to 0.91) <0.001*** 

6-11 0.55 (0.55 to 0.56) <0.001*** 0.65 (0.63 to 0.66) <0.001*** 

12-17 0.56 (0.56 to 0.57) <0.001*** 0.65 (0.64 to 0.67) <0.001*** 

     

Sex Reference male    

Female 0.97 (0.97 to 0.98) <0.001*** 0.72 (0.7 to 0.73) <0.001*** 

      

Race      Reference White, non-Hispanic    

Hispanic 1.35 (1.34 to 1.35) <0.001*** 1.24 (1.22 to 1.26) <0.001*** 

Black, non-Hispanic 0.77 (0.76 to 0.77) <0.001*** 0.82 (0.81 to 0.84) <0.001*** 

Multi-racial/Other 1.02 (1.01 to 1.03) 0.014** 1.37 (1.34 to 1.41) <0.001*** 

      

Insurance Reference any private    

Public Only 1.06 (1.06 to 1.07) <0.001*** 2.66 (2.6 to 2.72) <0.001*** 

Uninsured 0.47 (0.47 to 0.48) <0.001*** 0.61 (0.57 to 0.64) <0.001*** 

       

Poverty Reference Poor     

Low 1.05 (1.05 to 1.06) <0.001*** 1.43 (1.4 to 1.46) <0.001*** 

Middle 1.14 (1.13 to 1.15) <0.001*** 1.45 (1.42 to 1.48) <0.001*** 

High 1.43 (1.42 to 1.44) <0.001*** 1.05 (1.02 to 1.09) <0.001*** 

       

Region Reference Northwest     

Midwest 0.9 (0.9 to 0.91) <0.001*** 0.51 (0.5 to 0.52) <0.001*** 

South 0.85 (0.85 to 0.86) <0.001*** 0.4 (0.39 to 0.41) <0.001*** 

West 0.78 (0.77 to 0.78) <0.001*** 0.42 (0.41 to 0.43) <0.001*** 

       

Asthma Reference No     

yes 1.78 (1.77 to 1.79) <0.001*** 2.28 (2.24 to 2.32) <0.001*** 

Unknown 0.5 (0.47 to 0.53) 0.003** 0.45 (0.37 to 0.54) <0.001*** 

Note: 2002-2018Medical Expenditure Panel Survey. 
          1. β time post-ACA which quantifies the differences between the pre-ACA and post-ACA slopes. 
           Statistically Significant: *p<0.05, **p<0.01, and ***p<0.001***. 

B. High-cost Healthcare Utilization 

  ED   Inpatient Discharge 
Inpatient Nights of 
Stay  

  Incident Rate Ratios p-value Incident Rate Ratios p-value Incident Rate Ratios  p-value 
β time 0.98 (0.98 to 0.99) 0.029* 0.99 (0.97 to 1) 0.528 0.99 (0.99 to 1) <0.001*** 
β ACA policy 0.93 (0.88 to 0.98) 0.019* 0.87 (0.78 to 0.98) 0.262 0.86 (0.82 to 0.9) <0.001*** 
β time post-ACA

1 1.03 (1.02 to 1.04) 0.547 1.01 (0.99 to 1.04) 0.264 1.04 (1.03 to 1.05) 0.001** 
    

 
    

Age Reference 0-2       
3-5 0.71 (0.69 to 0.74) <0.001*** 0.24 (0.22 to 0.26) <0.001*** 0.1 (0.1 to 0.11) <0.001*** 

6-11 0.48 (0.46 to 0.49) <0.001*** 0.15 (0.14 to 0.17) <0.001*** 0.09 (0.09 to 0.09) <0.001*** 
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12-17 0.5 (0.49 to 0.52) <0.001*** 0.24 (0.22 to 0.25) <0.001*** 0.15 (0.14 to 0.15) <0.001*** 
    

 
    

Sex Reference Male  
 

    
Female 0.89 (0.87 to 0.92) 0.915 1.02 (0.96 to 1.08) <0.001*** 0.9 (0.88 to 0.92) 0.004** 

    

Race Reference White, non-Hispanic    
 

Hispanic 1.21 (1.17 to 1.25) 0.002** 1.17 (1.08 to 1.26) 0.077 1.16 (1.12 to 1.19) 0.041* 
Black, non-Hispanic 1.04 (1.01 to 1.08) 0.044* 0.92 (0.85 to 1) <0.001*** 1.2 (1.16 to 1.24) <0.001*** 

Multi-racial/Other 0.99 (0.94 to 1.05) 0.196 0.89 (0.79 to 1) 0.841 0.91 (0.87 to 0.96) 0.624 
         
Insurance Reference Any private    

 
Public Only 1.31 (1.26 to 1.35) <0.001*** 1.35 (1.25 to 1.46) 0.001** 1.56 (1.51 to 1.62) <0.001*** 
Uninsured 0.65 (0.6 to 0.69) 0.904 0.82 (0.71 to 0.95) 0.265 0.93 (0.87 to 0.99) <0.001*** 

         
Poverty Reference poor       

Low 0.96 (0.93 to 0.99) 0.851 0.89 (0.82 to 0.96) 0.352 0.9 (0.87 to 0.93) 0.172 
Middle 0.9 (0.86 to 0.93) 0.006** 0.92 (0.84 to 1) 0.897 0.79 (0.77 to 0.82) 0.042* 

High 0.78 (0.74 to 0.82) <0.001*** 0.8 (0.72 to 0.89) 0.012* 0.74 (0.71 to 0.78) <0.001*** 
        
Region Reference Northeast       

Midwest 1.11 (1.07 to 1.16) 0.199 1.1 (1 to 1.21) 0.009** 1.02 (0.98 to 1.06) <0.001*** 
South 0.89 (0.86 to 0.93) 0.008** 1.06 (0.98 to 1.16) 0.105 0.98 (0.95 to 1.02) <0.001*** 
West 0.79 (0.75 to 0.82) 0.005** 0.78 (0.7 to 0.86) 0.003** 0.75 (0.72 to 0.78) <0.001*** 

         
Asthma2 Reference No       

yes 2 (1.94 to 2.07) <0.001*** 2.2 (2.04 to 2.37) <0.001*** 1.81 (1.75 to 1.88) 0.291 
Unknown 0.48 (0.34 to 0.67)  2.08 (1.5 to 2.87)  1.64 (1.44 to 1.87)  

 
Note: 2002-2018 Medical Expenditure Panel Survey. 
          Statistically Significant: *p<0.05, **p<0.01, and ***p<.001. 
          1. β time post-ACA which quantifies the differences between the pre-ACA and post-ACA slopes. 
          2. Only 9 asthma unknown cases were not able to generate meaning results due to small sample. 

 

  Overall, children with DD in post-ACA were using more low-cost care including both outpatient and 

home provider care compared to pre-ACA. However, there were no downward trends in all high-cost care 

categories examined. The results did not support the full hypotheses of increasing low-cost care and 

reducing high-cost care post-ACA for children with DD. It did support increasing low-cost utilization of 

outpatient and home provider days. 

Discussion 

Many care coordination programs are designed or able to lower costs by reducing high-cost 

hospital use and improving low-cost outpatient and home follow-up services 148,168-170. Hence, evaluating 

healthcare utilization on pattern shifting from high-cost to low-cost care can help identify potential CC and 

ACA’s impact to targeted populations. This study used the national population-based MEPS data to 

consider the importance of CC of pre- and post-ACA evaluation on overall healthcare utilization for children 
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with DD. This study presents unique and additional insights beyond many of the previously published 

studies. Previous studies have been limited by the lack of studies on evaluation of overall ACA CC policies 

at a national level, the use of early stage data sources post-ACA (e.g., prior to 2016), the use of 

local/regional data, only having partial types of all insurance combinations (e.g. Medicaid only) 171, the lack 

of consideration of CC’s impact on multiple areas of healthcare utilization171, and the focus on expenditures 

only. Our study was able to examine the multiple areas of healthcare utilization using the true visits or days 

utilized to provide different perspectives on patterns of changes in healthcare utilization and a pre-post ACA 

comparison at a national population level.  

Results show that there were changing patterns post-ACA mostly related to low-cost care such as 

outpatient care and home provider care, but there were no downward trends for high-cost care for children 

with DD. Specifically, there was an increase in nights of inpatient stay, but there were no changes in 

number of ED and inpatient visits. This is possibly due to the following five areas: broad CC support from 

multiple policies, a CC impact to healthcare utilization requires significant time, increasing prevalence of 

complex DD, the pattern changes contributing to impacts from ACA CC policies instead of ACA’s other 

polices, and population difference pre- and post-ACA. We will briefly explore each of these areas in more 

detail below. 

  First, increasing low-cost care without increasing ED and inpatient visits may be due to broad 

ACA CC policies having a significant effect on supporting children with DD. ACA CC policies 

incentivize many CC programs across country, states, hospitals, different geographical locations, small or 

large clinics, and communities. Increasing broad CC programs and an improved healthcare workforce 

together in the U.S. have the potential to lower costs by reducing high-cost hospital use and improving low-

cost outpatient and home follow-up 148,168-170. Many emergency situations for children with DD were 

reduced by PCMH, Medicaid Medical Home and community level services110. For example, Medicaid 
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provides comprehensive and high-quality care through state innovation such as Medicaid Medical Home 

and community-based services (HCBS) waiver programs 109,136.  

  Second, no downward trends for high-cost care for children with DD may be related to the time 

needed for healthcare utilization to take effect. Even though, ACA was implemented in 2010, the 

incremental increase of the CC program from each state took a much longer time compared to 

insurance access policy (e.g., Medicaid expansion). Moreover, even though states adopted the CC 

policy, it took time to implement each detailed program (e.g., implementation Medicaid Medical Home 

and related healthcare professional training, establishing community resources to support  Community-

based Care Transitions Program). Furthermore, even though CC programs were established, it still 

took time for patients’ health statuses to improve to actually reflect on ED and inpatient care 

especially for children with chronic conditions and complex healthcare needs.  

Third, the study results indicate increasing patterns in nights of inpatient stays for children with DD. 

One reason could be that the increasing prevalence of DD with more complex conditions requires longer 

hospital stays (e.g., prevalence of autism increased from 1.1% to 2.5% and prevalence of ADHD increased 

8.5% to 9.5% when comparing 2009-2011 to 2015-2017) 36.  The other reason could be that delayed 

discharges due to poor hospital bed management and a failure in working with community and social 

care172. 

 Fourth, the pattern of changes may contribute to impacts from ACA CC policies primarily instead of 

ACA’s other polices (e.g., improving insurance access to healthcare). For example, Medicaid expansion will 

not affect our children’s focused study between 0-17 since they were covered by Children’s Health 

Insurance Program (CHIP). CHIP was signed into law in 1997 and provided health coverage to children 

under 19 years old in families falling in insurance gaps such as incomes too high to qualify for Medicaid, but 
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who could not afford private coverage 173. Hence, compared to ACA CC policies, there are minimum 

external factors systematically affecting the trends such as other policies. 

Lastly, the results showed pre- and post-ACA changes in pattern of the predisposing, enabling 

and need factors for children with DD. These are similar to many other findings. Specifically, post -

ACA saw an increased percentage of Hispanic and multiracial population  174, more public insurance, 

decreasing middle class while increasing poor and high income classes 175, and increasing DD 

diagnoses. Certain subsets of population were more likely to use high-cost care such as younger ages, 

Hispanics and African Americans, poor, and those having public insurance. Therefore, population health 

practitioners and hospital administrators should consider evaluating changing population in the areas of 

services and targeting subsets of children with DD with CC support. 

In summary, there were changing patterns post-ACA mostly related to low-cost care such as 

outpatient care and home provider care, but there were no downward trends for high-cost care for children 

with DD. These findings underscore that the future efforts for children with DD should continue supporting 

low-cost care while focusing on reducing high-cost care. 

Limitations and Research Implications 

Primary limitations of this study include its retrospective design and use of secondary survey data 

(parent-reported data and DD diagnoses were not verified by physicians, and indirect measure of CC 

through healthcare utilization). Future research could benefit from exploring healthcare utilization using cost 

and broader healthcare indicators (e.g., pharmacy). Additional healthcare utilization cost studies would 

serve as important follow-ups to this research to identify additional insights on children with frequent ED 

visits and PCMH/ED utilization. 
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Another limitation was the measurement of CC through healthcare utilization at the national level. 

This study was only able to focus on children between 0 to 17 years old due to CHIPS coverage in order to 

limit the impacts on healthcare utilization from other ACA policies. The ITS design was applied without an 

actual experimental design. For example, the population characteristics (e.g., race, insurance, and poverty 

status) were different pre- and post-ACA. Future study could consider using restricted state level data 

sources to evaluate healthcare utilization differences pre- and post-ACA. The DD definition or 

measurement also changed over time and may impact study 3 pre- and post-ACA evaluation.  

Lastly, this study also focused on limited and overall healthcare utilization. In-depth analysis of 

detailed components of each type of healthcare utilization can also be helpful to understand ACA’s CC 

impact. For example, outpatient studies can focus on hospital-based outpatient visits vs community-based 

physician office visits. Home care analyses can study more agency home care and informal home care. 

Inpatient care analyses can study more reasons for inpatient admission, type of insurance, and the process 

of transition to home and community settings. 

Conclusion and Clinical Implications 

Care coordination is an important population health issue in the U.S. due not only to potential cost 

savings, but also the impact on children’s lifelong health, families, and communities. Identifying differences 

between pre-ACA and post-ACA and the specific deficits in healthcare utilization for U.S. children with DD 

show increasing prevalence of DD, increasing low-cost care from both outpatient and home health care 

without increasing the number of ED and inpatient visits, but with no downward trends in high-cost care. 

The strengths of the study using MEPS include a newer 2002-2018 combined national representative 

sample and detailed healthcare utilization from both high-cost and low-cost care.  
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Our findings underscore that the direction of future efforts for children with DD should focus on 

reducing high-cost care and/or appropriate care. Healthcare organizations or providers need to focus on 

CC internal improvements to improve CC activities performed by healthcare professionals to reduce unmet 

needs. Moreover, providers need to manage identifying target populations, link with community-based 

support groups, and mange transitions between inpatient to community/home settings. Most importantly, 

healthcare professionals need to provide appropriate care for children with DD.  

The findings also highlight that continued support of Medicaid and related CC policies are still 

important to U.S. children with DD since post-ACA was effective to utilize more low-cost care without 

increasing ED and inpatient visits. Policy makers and healthcare providers may start with optimizing CC for 

high-risk and high-cost groups with certain social profiles including younger ages, having public insurance, 

African Americans and Hispanics, and the poor.   
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Appendix 

Table 3.2. Demographics Characteristics of Developmental Disabilities for Children 0 to 17, pre-ACA (2002-2009) vs 
post-ACA (2011-2018) using 2002-2018 Medical Expenditure Panel Survey, Weighted 

 
 Unweighted Weighted 

DD Population Characteristics 
DD Count   DD Pre-ACA 

(%) 
DD Post-ACA 
(%) p-value1 

Total DD 9,109 5.0 7.9 <0.001*** 
Predisposing factors     

Age     
age0-2 293 3.0 3.3 0.585 
age 3-5 761 6.9 8.2 0.106 
age6-11  4,150 45.2 42.6 0.145 
age12-17 3,905 44.9 45.8 0.603 

Gender     
Male 6,266 70.1 68.9 0.492 
Female 2,843 29.9 31.1 0.492 

Race     
Hispanic 2,370 13.4 16.9 0.006** 
White, non-Hispanic 4,113 68.6 60.2 <0.001*** 
Black, non-Hispanic 1,908 12.5 13.7 0.283 
Multi-racial/Other, non-Hispanic 718 5.5 9.1 0.001** 

Enabling factors     
Insurance     

Any Private 3,713 60.6 53.9 0.001** 
Public Only 5,160 35.7 44.3 <0.001*** 
Uninsured 236 3.7 1.8 0.003** 

Region     
Midwest 1,522 23.0 25.4 0.271 
Northeast 2,130 18.9 17.7 0.540 
South 3,682 40.7 38.6 0.367 
West 1,775 17.4 18.2 0.632 

Poverty     
    Poor 3,784 25.1 28.2 0.043* 
    Low 1,667 15.3 16.9 0.128 
    Middle 2,132 32.8 27.4 <0.001*** 
    High 1,526 26.8 27.5 0.665 

Need Factors     
Asthma     

Yes 1,879 17.6 18.9 0.319 
No 7,221 82.2 81.1 0.414 
Unknown2 (ignored)    

Note: 1. p-value was calculated using adjusted Wald test. Statistically Significant: *p<0.05, **p<0.01, and ***p<0.001. 
.        2. Only 9 asthma unknown cases were not able to generate results due to small sample. 
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Chapter 5: Conclusion  

It is widely accepted that continuity and coordination of care as a form of healthcare delivery are 

essential to meet patients’ comprehensive health needs regardless of geographical location or social 

economic status 3. Healthcare organizations and providers must be transformed into health services 

designed around diseases and for the patients 3. The need to “redesign healthcare delivery” in the U.S. was 

highlighted when the Triple Aims were introduced in 2008, and the Affordable Care Act (ACA) was signed 

into law in 2010. The goals of Triple Aims designed by the Institute for Healthcare Improvement (IHI) - - to 

improve the patient experience of care (including quality and satisfaction), to improve the health 

of populations, and to reduce the per capita cost of health care - - have been widely adopted and supported 

through ACA over the last ten years. 

The ACA created an official and unifying position on the importance of CC to the U.S. healthcare 

system. The ACA law emphasized a primary care transformation through care coordination (CC) and 

promoting patient centered medical homes (PCMH) for children and adults. ACA’s impact to CC is not 

limited to the PCMH model but broadly includes all efforts related to value-based care (VBC), including both 

payment-model and delivery-model reforms such as ACOs through incentivizing CC, PCMH through 

practicing CC, and models to support the CC environment (e.g., workforce development, mental/behavioral 

health support, community support, health information technology, and addressing social determinants of 

health) 2,11,12,20. The goal of this dissertation was to evaluate CC status post-ACA and differences between 

pre- and post-ACA with the focus on children with DD. By identifying national CC status and gaps after the 

implementation of the ACA we offer policy makers and healthcare organizations a set of potential directions 

on future efforts related to CC by providing new empirical evidence on what appears to be working, who is 

most at risk, and where the most needed areas for improvement are. 
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Summary of Findings  

 
This dissertation contributes to the general understanding of CC, which is essential to the U.S. 

healthcare delivery system, and provides the recent status of CC with a focus on high-need and high-cost 

children with DD (Developmental Disorders/Disabilities) using two large national databases. The specific 

questions posed in this dissertation provide insights into the status of current CC through Patient Centered 

Medical Home (PCMH) and its association with Emergency Department (ED) visits, urban and rural 

differences in PCMH utilization, and healthcare utilization pattern differences from pre- and post-ACA.  

In the U.S., advancing CC is acknowledged as challenging due to healthcare delivery 

fragmentation and lack of coordination. Moreover, CC activities are often unpaid due to predominant fee-

for-service payment mechanisms that require a face-to-face service and eligible codes to be reimbursable 

by most third-party payers. Furthermore, CC requires whole-person centeredness care for an individual’s 

primary and mental health care through preventive care, treatment, acute and chronic care, and end-of-life 

services. These pose challenges to healthcare professionals, leadership, and organizations. 

Evaluating CC is also considered challenging due to individuals with different needs of CC and 

impacts on healthcare utilization, geographical differences, and the varied state levels of adoption and 

implementation and their broad impact on national level healthcare utilization. Each aim of this 

dissertation was to address these multiple challenges. The following is a brief discussion of these 

challenges along with a summary of the three major findings from this study.  

1. Children with Developmental Disorders and Disability  
 

  In the U.S, there are growing challenges for healthcare professionals and systems due to the 

growing disabled population (e.g., ASD) and mental behavioral disorders (MBD) that are related to 

preventable high-cost care (e.g., ED). The first question in this dissertation was designed to gain a greater 
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understanding of the differences in both PCMH and ED utilization across MBD comorbidities for children 

with/without Autism Spectrum Disorders (ASD). The ASD population was chosen since children with ASD 

are acknowledged as a higher need and cost population, even when compared to children with other 

special care needs. The hypothesis was that children with ASD would have a lower rate of PCMH utilization 

and a higher rate of ED utilization compared to children without ASD. By using national population based 

NSCH data, we examined utilization across both ASD and MBD. Distinguishing MBD from non-ASD 

allowed us to understand the differences between three population groups instead of just non-ASD. We 

were unable to separate MBD and non-MBD from the ASD group for outcome analysis due to a very high 

or 80.7% prevalence rate of MBD among children with ASD.  

  To quantify these efforts, we used multivariable logistic regression to test the association between 

ED utilization and having access to a PCMH, net of predisposing, enabling and need characteristics for 

children with and without ASD. We addressed interaction effects among the predictor variables using 

marginal predictions.  

The findings from multivariable logistic regression showed us a statistically significant result that 

MBD children without ASD were more likely to use ED compared to the non-ASD and non-MBD group. 

Overall, having PCMH had a statistically significant association with reduced ED visits. We also addressed 

the interaction between having PCMH and children with MBD but without ASD on ED utilization among the 

predictor variables using marginal predictions. The marginal effect analysis showed that PCMH had the 

strongest association with children having MBD without ASD. Children with ASD or MBD were more likely 

to have a usual source of sick care and personal doctors and nurses, but less likely to utilize CC 

components such as having needed care coordination, family centered care, and referrals.  
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These findings underscore that the direction of future PCMH optimization should focus on target 

populations including MBD children with or without ASD. Children’s mental disorders are an important 

population health issue due to their impact on children’s lifelong health, families, and communities. Future 

improvement also requires a focus on PCMH components and supporting environment improvement. First, 

healthcare organizations or providers could focus on PCMH component improvement including care 

coordination, family centered care, and referrals.  Second, awareness of parent reported MBDs and 

providing needed CC, family centered care, and referrals are essential to prevent costly ED visits. 

Increasing access to mental health specialists and integrating mental health specialists into primary care 

can be approaches to support PCMH, improve patient satisfaction, and reduce ED visits. Finally, continuing 

support of Medicaid and related CC policy means continuing support of infrastructural components of 

PCMH for children with ASD and certain social profiles including younger ages, having public insurance, 

African Americans or Hispanics, and lower education levels.  

2. Additional Challenges in Rural America 

 

 In addition to CC challenges from a segmented healthcare system and lacking payment support, it 

is challenging to implement CC in rural areas compared to urban ones due to multiple factors such as 

geographic isolation, small populations, economic hardships, insurance status, transportation, a shortage of 

providers and staffing, health literacy, and stigma associated with mental health conditions. Rural providers 

face greater barriers to become a PCMH such as a lack of resources to hire full -time care 

coordinators, implementing electronic health records, and additional staff to cover after hours care. 

Moreover, rural children face more challenges compared to rural adults due to children’s special needs 

such as requiring providers trained in pediatric care, specialized medications, and appropriately sized 

medical equipment. Furthermore, children with DD and MBD are especially at risk due to a lack of CC 

environments such as psychiatric or mental behavioral healthcare professionals and specialized 
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resources for children with disabilities. These factors can lead to health disparities and avoidable adverse 

health outcomes ( e.g., chronic conditions and lifelong health problems) that are best addressed in the early 

stages of child development 48,50. 

The second question in this dissertation was designed to gain a greater understanding of the 

urban and rural differences on PCMH utilization for children with MBD comorbidities with/without DD. The 

hypotheses were that children with DD in rural areas have 1) higher DD and MBD prevalence rates than in 

urban areas and 2) a lower rate of PCMH utilization compared to children with DD in urban areas. We used 

the national population based NSCH data with consideration of both DD and MBD conditions to study 

rurality associated with PCMH utilization for U.S. children. Distinguishing DD from MBD is important since 

most of the MBDs are treatable and preventable while DDs generally last a lifetime. This study used 

multivariable logistic regression to test for PCMH utilization and the association between rurality and 

DD/MBD status, net of predisposing, enabling and need characteristics. We also tested and found no 

interaction effects among the predictor variables. 

The findings in this analysis showed that rural areas have more DDs and MBDs compared to urban 

areas, verifying hypothesis 1, but children in rural areas were more likely to report meeting all PCMH 

summary criteria compared to children in urban areas, contrary to hypothesis 2. Among detailed PCMH 

components, children in rural areas were more likely to have needed referrals but no statistically significant 

differences in four other PCMH components. Above all, more than half of the U.S. children did not meet all 

needed PCMH. The results also tell us that children with certain social profiles were less likely to use 

PCMH including non-Hispanic Black, Hispanics, lower education levels, non-English speakers, public 

insurance, a combination of public and private insurance, currently uninsured, and those living in poverty. 

  These findings underscore that the future efforts in rural areas should focus on improving the CC 

support environment for children with DD given the high prevalence rate. For example, using telehealth and 
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related psychiatric visits to rural areas can be an important method to assist children in rural areas with DD 

diagnoses, especially for high-risk groups like parent reported MBD conditions. The findings also highlight 

that continuing support of Medicaid and related CC policies are still important to U.S. children with DD. One 

of the insights from this study is that policy makers and healthcare providers may start with optimizing CC 

for high-risk and high-cost groups within the DD group. 

3. Changes in healthcare utilization patterns under the Affordable Care Act. 

 

International comparisons find that the United States has the highest healthcare spending per 

capita in the world 7. However, there is a significant healthcare access and quality difference in global 

rankings since the U.S. ranks 35th 8. U.S. patients were particularly at high risk of forgoing care because of 

costs and of experiencing inefficient, poorly organized care, or errors 4,5. Poor CC has the potential to result 

in high-cost care and risk of harm such as increased ED visits or hospitalization due to unmet needs and 

waiting lists, conflicting treatment plans and/or lapses in necessary treatment, and unnecessary diagnostic 

tests. This is particularly a problem for people with chronic or complex conditions.  

The third question in this dissertation was designed to gain a greater understanding of healthcare 

utilization pattern changes due to incremental state CC programs that have the potential to impact national 

level healthcare utilization over time. My primary hypothesis was that there was a shifting pattern of 

healthcare utilization post-ACA including increasing low-cost care utilization from outpatient and home 

provider care along with decreasing high-cost care utilization from ED and inpatient.  

We used Interrupted Time Series (ITS) design and Poisson segmented regression to test for 

healthcare utilization outcomes pre- and post-ACA related to ACA changes over time while adjusting for 

covariates. We tested five outcomes separately. ITS allowed us to use population level data and control for 

secular trends by comparing the trend in the outcome after the ACA intervention (2011-2018) to the existing 

trend or secular trends in the pre-ACA intervention period (2002-2009).  
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The findings demonstrated that there were changing patterns post-ACA that were mostly related to low-cost 

care such as outpatient care (16.0 visits post-ACA vs 12.9 visits pre-ACA, p<0.001) and home provider care 

(4.12 visits post-ACA vs 2.62 visits pre-ACA, p=0.035). ITS results show statistically significant increases in the 

slope of low-cost utilization for children with DD post-ACA compared to pre-ACA including outpatient (5% 

higher IRR in slope difference post-ACA or IRRβ time post-ACA = 1.05, p<0.001) and home provider days (11% 

higher IRR in slope difference post-ACA or IRR β time post-ACA = 1.11, p<0.001). 

However, there were no downward trends for high-cost care for children with DD. Specifically, 

there was an increase in nights of inpatient stay, but there were no statistically significant changes in 

number of ED and inpatient visits. ITS results show statistically significant increases in slopes in inpatient 

nights of stay utilization for children with DD post-ACA (4% higher IRR in slope difference post-ACA or IRR 

β time post-ACA = 1.04, p=0.001).  

  The findings highlight that continued support of CC through ACA’s policies are still important to 

U.S. children with DD since post-ACA was effective to utilize more low-cost care without increasing high-

ED and inpatient visits. These findings also underscore that future efforts for children with DD should 

continue to focus on reducing high-cost care including nights of inpatient stays, ED visits, and inpatient 

visits.   

Limitations and Future Research 
 

  There are limitations that should be noted. First, all analyses used retrospective designs and 

secondary survey data such as parent-reported data and no decimal digits in the ICD-9 or ICD-10 codes. 

Hence, there was limited information related to detailed diagnoses. Also, diagnoses were not verified by 

physicians, and nonresponse bias existed. For example, it is possible certain groups are more likely to 

respond such as individuals with higher education levels, those with better mental health, and those having 
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better subjective health statuses 176. Weights were applied to all three study aims due to low survey 

response rates and also some items of the questions were not answered. In both Aim 1 and Aim 2 using 

NSCH, referral data collection methods or definitions changed in 2017 and 2018 compared to 2016. Future 

research may consider improving data collection or using qualitative methods with additional insights and 

data points to help improve CC.  

Second, some children are excluded from both national data sources such as institutionalized 

children. Hence, high-cost care data such as inpatient costs might be underestimated. Future studies might 

consider using different data sources such as insurance data and hospital network data to gain different 

perspectives.  

Third, this study excluded children with DD in transition to young adults (e.g., 18 to 21 years old). 

NSCH does not collect data for those over 18 years old. In Aim 3, the study included children 0 to 17 years 

old only who are covered by CHIPS to study ACA CC policies to limit ACA’s other policies impact to 

healthcare utilization. Future studies may consider additional CC studies with a focus on children in 

transition period to adulthood and adulthood. 

Fourth, some key data in this study were protected due to publicly available data sources. For 

example, in Aim 1, there were limited ED data that did not have the actual number of ED visits. In Aim 2, 

when working with geographical differences, 43% of the data were protected. Future studies should 

consider obtaining protected data to be able to evaluate the true national status related to ED and 

rural/urban status. In Aim 3, this study was unable to evaluate CC policies at the state level because state 

level data was protected. It is likely that healthcare utilization patterns vary by state. Future studies should 

consider obtaining states level data to evaluate the trend of healthcare utilization at the state level. 
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Fifth, it is challenging to measure ACA’s CC especially pre- and post-study. There are other major 

policies such as Medicaid expansion that also could impact healthcare utilization. Hence, this study was 

only focused on children 0-17 years old since CHIPS coverage has been effective since 1996. Another 

limitation is the definition of DD population changes over time. This can cause selection difference pre- and 

post-ACA. Lastly, this CC study does not reflect all children with chronic conditions. Future study should 

consider measuring for all children with chronic conditions or other specific conditions besides DD 

population (e.g., asthma and diabetes). 

Sixth, measurement differences may exist between urban and rural areas. For example, PCMH 

satisfaction may not be equal in urban and rural patients due to different perceptions. Additional 

quantitative and qualitative studies exploring CC activity details and gaps targeting children with MBD and 

DD would serve as important follow-ups to the research presented here to identify the approaches for CC 

improvements. 

Seventh, this study did not analyze cost data. Future research could benefit from exploring 

healthcare utilization using cost and additional healthcare indicators (e.g., pharmacy). In-depth analysis on 

detailed components of each type of healthcare utilization can also be helpful to understand ACA’s CC 

impact. For example, outpatient studies could focus on hospital-based outpatient visits vs community-

based physician office visits. Outpatient studies may also explore more details related to mental services 

utilization (e.g., counseling, behavioral therapy, and mental health medication treatment). Research can 

focus more on agency home care and informal home care. Inpatient studies may also explore transitions to 

community settings. 

Eighth, this study focuses on patient satisfaction which is an important first step. However, 

evaluating patient satisfaction is different than asking patients what is important to them in PCMH. 
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Additionally, healthcare professionals’ perspectives and their challenges and options for improving CC are 

not included in this study. Additional research could include organization leaders, PCMH professionals, 

mental health professionals, ED professionals, and school-based mental health professionals in both urban 

and rural areas.   

Conclusions and Clinical Implications 
 

  This dissertation provides important findings that contribute to the body of research that attempts to 

evaluate CC post-ACA and its contribution to more robust CC process improvements and related 

supporting policies. The findings from the first paper (Chapter 2) found that children with MBD but without 

ASD were 78.3% more likely to visit ED and children with ASD were 27.3% more likely to visit ED 

compared to children without DD and without MBD. What sets this study apart from many others is that we 

were able to evaluate interaction terms between PCMH and health status (ASD and MBD) and 

demonstrated that the benefit of PCMH depends on different levels of health status. The key finding from 

the second paper (Chapter 3) was that rural areas have more DD and MBD compared to urban areas, and 

children in rural areas had 14% higher odds to report meeting all PCMH criteria compared to children in 

urban areas.    

Finally, the third paper (Chapter 4) explored the healthcare utilization pattern differences pre- and 

post-ACA. This is a question that, to my knowledge, has not been explored directly in the context of the 

broad CC at a national level. We found increasing low-cost care post-ACA, but there were no downward 

trends in high-cost care for children with DD. Specifically, there was statistically significant increases in the 

slope of low-cost utilization for children with DD post-ACA compared to pre-ACA including outpatient (5% 

higher IRR in slope difference post-ACA) and home provider days (11% higher IRR in slope difference 

post-ACA). However, there were no downward trends for high-cost care for children with DD. Specifically, 
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compared to pre-ACA, there was statistically significant increase in nights of inpatient stay (4% higher IRR 

in slope difference post-ACA), but there were no statistically significant changes in number of ED and 

inpatient visits.   

Both the first and the second papers also found that more than half of U.S. children did not meet all 

needed PCMH components. Both of these papers also provided additional insights on detailed PCMH 

components for children with ASD or MBD or DD. These children were more likely to have a usual source 

of sick care and personal doctors and nurses, but less likely to utilize the three PCMH components of 

having needed care coordination, family centered care, and referral. All three papers also used rich social 

economic data to identify social insights on children with DD. The results found certain social profiles 

including younger ages, having public insurance, African Americans or Hispanics, poor, and lower 

education levels were less likely to use PCMH and more likely to use ED.  

Care coordination is an important population health issue in the U.S. This is not only due to the 

impact on cost savings but also the impact on children’s lifelong health, families, and communities. There is 

still plenty of improvement possible for all children in the U.S. Providing those essential PCMH and CC 

activities requires time, resources, and training for healthcare professionals; a supporting environment and 

policies for CC; and a focus on target populations. There is a long way to go and a significant amount of 

work for healthcare professionals, healthcare systems, and policy makers to improve PCMH and CC.  The 

following are recommendations to achieve the three activities drawing from the literature. 

1. Resources and Training for Healthcare Professionals 

Healthcare professionals play an essential role in continuity of CC efforts. As demonstrated, having 

a PCMH structure is not equivalent to children receiving optimal CC. Resources, time, and training for 

healthcare professionals are essential to provide the above needed care. For example, training programs 
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for physicians, such as the Leadership Education in Neurodevelopmental and Related Disabilities (LEND) 

program, may help prepare them to address the unique health needs of people with ASD, DD and MBD 177. 

Understanding cultural and social perspectives is critical for professionals to provide culturally 

competent care.  This requires healthcare professionals to understand and integrate multiple cultural and 

social factors into quality care including race, ethnicity, nationality, language, gender, socioeconomic 

status, and physical and mental abilities. Doctor-patient communication is where knowledge and caring 

meet and where cultural competence makes differences178,179. These remain ongoing challenges for the 

healthcare profession including managing communication with patients/caregivers, managing people with 

disabilities, and common bias. We expanded on two of these challenges below. 

First, it is challenging for healthcare professionals and especially physicians to communicate with 

DD patients who have verbal deficits, intellectual or physical disabilities, and emotional disturbances. 

Physicians need to communicate diagnosis, treatment, and knowledge transfer; inform actions or 

procedures; and provide prognosis information.  

  Evidence continues to show that physicians also need to understand that some vulnerable 

populations may have a lack of knowledge about DD and MBD,  including minority families being less likely 

to have needed information about DD or know where to get help 180,181. Care could benefit if physicians 

relay cost of treatment and adherence to traditional beliefs while providing information at the right level of 

education. Additional barriers for minorities may include language problems, cultural differences, poverty, 

lack of health insurance, possible transportation difficulties, immigration status, and stigmas regarding 

mental health issues 182. 

Second, it could be very helpful for healthcare professionals to understand disability culture and 

inclusion which is one of public health’s most significant crises 183,184. “Disabilities” is an umbrella term, 
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covering impairments, activity limitations, and participation restrictions 185. People with disabilities 

encompass a diverse population with different environmental barriers and narrower margins of health. 

Disability inclusion is a goal to ensure everyone has the same opportunities to have full participation in 

society 186. This includes nondiscrimination; making products, communications, and the physical 

environment more accessible by as many people as possible; reasonable accommodations to enable a 

person with a disability to use those accommodations; and eliminating bias that people with disabilities are 

unhealthy or less capable of doing things 187. For example, a very simple disability inclusion for ASD 

children would be to reduce noise in the waiting areas.  

 The healthcare professional is responsible to provide culturally competent care which is a critical 

component of CC through communicating diagnosis, treatment, and procedures through every step. 

However, much of this knowledge is not obtained from school. Healthcare organizations and leaders could 

consider supporting CC with efforts such as workforce development. 

2. Support Care Coordination Environment and Policies 

The CC supporting environment is the backbone for PCMH. Healthcare organizations or providers 

need to focus on CC internal improvements to improve PCMH activities, linking community-based support, 

and reducing inpatient care through home care and community care transition. Organizations or providers 

also could consider interventions such as 24/7 nursing/coordinator hotlines, telepsychiatry, and telehealth 

systems to support identification between true emergencies and preventable ED visits. Integrating mental 

health specialists into primary care can be one approach to supporting PCMH while improving patient 

satisfaction 113. 

Advocating and supporting CC policies such as Medicaid managed care programs means 

continuing support of infrastructural components of PCMH for children with DD. Policy makers may 
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consider incentives (e.g., payment incentives) to allow more time and resources for PCMH healthcare 

professionals to provide more CC activities that are outside of patient face-to-face time.  

One of the major focuses in rural areas should be on improving the CC environment that is 

supported by professionals (e.g., mental behavioral specialist, pediatrician, pediatric nurse/practitioner) who 

can serve children with DD and/or MBDs. It is critical to improve mental health support in rural areas. 

Financial incentives (e.g., salary and loan repayment) and investment for medical education (e.g., 

expanding medical school curricula and programs targeted to underserved urban and rural areas) have 

proven effective in increasing access to PCMH and specialty outpatient providers in rural areas139,140. 

Lastly, using telehealth and related visits by psychiatrists to rural areas can be important and achievable 

methods to assist children in rural areas with DD and MBD diagnoses, especially for a high-risk group like 

parent- reported MBD conditions. 

3. Focus on Target Populations 

Children with DD and MBDs are an important population health issue in the U.S.  Mental and 

behavioral health conditions can begin in childhood and affect lifelong health and wellbeing. Policy makers 

and healthcare providers may start by optimizing CC for high-risk and high-cost subgroups with certain 

chronic conditions such as DD and MBDs. Awareness of parent reported MBDs (e.g., such as anxiety, 

depression, behavioral problems) and providing needed CC are essential to prevent costly ED and 

inpatient visits. In both urban and rural areas, integrating behavioral health into primary care is an effective 

model to reduce cost and improve the totality of children’s health. 

Understanding social determinants of health is critical for optimal PCMH care. Policy makers, 

organizations and PCMH healthcare professionals need to look beyond traditional care and treatment. 

Proactive CC efforts should focus on high-risk children with certain social demographic profiles, including 
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younger children (0-5 years old), those with public insurance, African Americans or Hispanics, poor, and 

lower education levels.  If PCMH can focus on high-risk subgroups, it may reduce high-cost care while 

improving patient and family experiences and population health.   
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Appendix 

Table A  

Key Events Related to Promoting Care Coordination Prior ACA 188 

 

Year Prior to ACA care coordination related key events  

1967 Introduction of Pediatric Medical Home 
The American Academy of Pediatrics (AAP) introduces the term “medical home” to describe primary care that is accessible, 
family-centered, coordinated, comprehensive, continuous, compassionate, and culturally effective. 

1978 Primary care gains international support  
The World Health Organization (WHO) lends its support of this principle in their Primary Health Care report of the same year.  
The Declaration of Alma-Ata is introduced at the International Conference on Primary Health Care and is the first 
international declaration of primary health care's key role in promoting the health of all people.  

1990 Introduced the new concept of patient navigation and created the first cancer-specific navigation program 
Harold P. Freeman, chief executive officer, president, and founder of the Harold P. Freeman Patient Navigation Institute, 
developed the patient navigation concept and created the first cancer-specific navigation program 189. 

1996     

 

In the U.S., primary care gains the Institute of Medicine (IOM) support 
Influenced by the Declaration of Alma-Ata, the Institute of Medicine (IOM) publishes “Primary Care: America's Health in a 
New Era”. The publication mentions medical home and redefines primary care as "the provision of integrated, accessible 
health care services by clinicians who are accountable for addressing a large majority of personal health needs, developing a 
sustained partnership with patients, and practicing in the context of family and community."  

2002    

 

Introduced chronic care model and the national family medicine organization to support the medical home model.  
The Chronic Care Model is born and emphasizes the critical role of primary care to prevent, manage, and treat chronic 
illness. The seven national family medicine organizations launch The Future of Family Medicine (FFM) project and 
produce the Future of Family Medicine: A Collaborative Project of the Family Medicine Community.  

2004-2005 Patient navigator demonstration and Patient Navigator Outreach and Chronic Disease Prevention Act to coordinate 
care for poor and underserved 189. 
The National Cancer Institute (NCI) funded nine patient navigator demonstration sites in 2004, and Congress passed the 
Patient Navigator Outreach and Chronic Disease Prevention Act in 2005. A total of $25 million was awarded over 5 years for 
patient navigator programs through the Community Health Centers and the Office of Rural Health Policy of the Health 
Resources and Services Administration (HRSA), the NCI, and the Indian Health Service 189.  

2006 

 

Established the Patient-Centered Primary Care Collaborative 
The American College of Physicians (ACP) develops The Advanced Medical Home: A Patient-Centered, Physician-Guided 
Model of Health Care and proposes fundamental changes in the way primary care is delivered and paid for. The Patient-
Centered Primary Care Collaborative (now known as the Primary Care Collaborative) is founded by a group of large 
employers and the major primary care physician associations of the patient-centered medical home. 

2007 PCMH supported by major primary care physician associations 
The major primary care physician associations develop and endorse the Joint Principles of the Patient-Centered Medical 
Home. 

2008 Launch medical home accreditation programs and Safety Net Medical Home Initiative 
The National Committee for Quality Assurance (NCQA), URAC, Joint Commission, and the Accreditation Association for 
Ambulatory Health Care (AAAHC) launch medical home accreditation programs. The Commonwealth Fund launches the 
five-year Safety Net Medical Home Initiative to help 65 community health centers in five states transform into PCMH. 

 

 

http://whqlibdoc.who.int/publications/9241800011.pdf
http://www.who.int/publications/almaata_declaration_en.pdf
http://www.who.int/publications/almaata_declaration_en.pdf
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Table B 

Key Events Related to Promoting Care Coordination POST ACA 

Year Post ACA care coordination related key events 

2009 Support for health information technology (HIT) - Care coordination is facilitated by the meaningful use of health 
information technologies. 

The 2009 Health Information Technology for Economic and Clinical Health (HITECH) Act allocated more than $25 billion 
towards building health information technology (IT) infrastructure 10.  ACA created an essential foundation for restructuring 
health care delivery and for achieving the key goals of triple aims through better methods of storing, analyzing, and sharing 
health information. As of 2017, nearly 9 in 10 (86) of office-based physicians had adopted any EHR, and nearly 4 in 5 (80) 
had adopted a certified EHR 190. 

2010 

 

The Patient Protection and Affordable Care Act (ACA or health care reform law) is signed into law by President 
Barack Obama on March 23rd, and includes numerous provisions for enhancing primary care and medical homes, such 
as primary care payment increases through Medicare and Medicaid, expansion of insurance coverage, and significant 
investments in medical home pilots, workforce development and training, prevention and wellness, community health 
centers, and additional care delivery innovations. 

2011 Accountable Care Organizations (ACOs) ACOs supports care coordination across care setting through financial 
incentives. The Center for Medicare & Medicaid Innovation launches the Pioneer Accountable Care Organization (ACO) 
Model and Advance Payment ACO Model, which offers shared savings and other payment incentives for 
selected organizations that provide efficient, coordinated, patient-centered care.  
 

2011 Bundle Payment supports care coordination across care settings through financial incentives to coordinate care among 
providers of different specialties. This is a change from Medicare's fee-for-service reimbursement model to bundled 
payments offers delivery integration. A major focus is on the development of “bundled payments” for entire episodes of 
care involving multiple providers across different settings, rather than for discrete services by individual healthcare 
providers.  

2011 Quality Standards and Associated initiatives  
ACA established the quality standards as incentives to enhancing care coordination across settings 21. Hospitals are 
assessed by means of 12 clinical quality measures in 6 domains (patient and family engagement, patient safety, care 
coordination, population and public health, efficient use of healthcare resources, and clinical processes/effectiveness) and 
a composite measure of patient experience22.  

The ACA established new quality standards for behavioral health care, specifically related to data submission. Incentives 
are provided based on performance measures. Psychiatric hospitals failing to submit data will receive a payment penalty23. 

2011 Money Follows the Person191 (MFP)  
MFP supports care coordination across care settings through increasing the use of home and community-based services 
(HCBS) and reduces the use of institutional-based services. 
MFP was originally created in 2003, and the ACA continued and expanded the Money Follows the Person (MFP) 
Rebalancing Demonstration (ACA, Sec. 2403).  The ACA expanded the definition of who may be eligible for a nursing 
home transition under the MFP program192. As a result, over 93,000 people with chronic conditions and disabilities 
transitioned from institutions back into the community through MFP programs as of December 2018191. 

2011 Primary care Support and Medicaid Medical Home 
Primary care providers receive a 10 Medicare bonus payment for primary care services. A new Medicaid state option is 
created to permit certain Medicaid enrollees to designate a provider as a health home, and states taking up the option 
receive 90 federal matching payments for two years for health home-related services. 

2011 Dual eligible alignment initiatives 

Section 2602 of the Affordable Care Act (ACA) established Medicare-Medicaid Coordination Office to improve the 

coordination between the federal government and states and develop innovative care coordination and integration models 
193. The ACA provides a variety of new options to improve and integrate care for patients who are dually eligible for both 

Medicare and Medicaid to have greater coordination and integration of services, targeting the 9 million beneficiaries 
considered “dual eligible” 194,195.  
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2011 Community Health Centers 
The ACA established the Community Health Center Fund which provides $11 billion to expand services offered in 
Community Health Centers and construct additional sites. Behavioral health treatment was on the optional list of services 
that centers could expand using money from this pool  

2012 Patient Centered Medical Home  
According to the National Academy for State Health Policy, 47 states have adopted policies and programs to advance the 
medical home. 

2012 Initiative to Reduce Avoidable Hospitalization Among Nursing Facility Residents – incentives to use care 
coordination 
CMS will work with non-nursing facility organizations such as care coordination and management organizations to reduce 
avoidable hospitalizations and improve outcomes for Medicare and Medicaid beneficiaries (ACA, Sec. 3012) 196. This effort 
aimed to improve the quality of care for people residing in long-term care (LTC) facilities by reducing avoidable 
hospitalizations. 

2012 Medicare Community-based Care Transitions Program (CCTP) CCTP, created by Section 3026 of the ACA, tests 
models for improving care transitions from the hospital to other settings and reducing readmissions for high-
risk Medicare beneficiaries 197. 

2013 Patient Navigation and Care Coordination Program 
ACA required states to use patient navigators to facilitate access to health insurance and renewed the Patient Navigator 
Outreach and Chronic Disease Prevention Act 189. The purpose is to establish diverse patient navigation programs to 
eliminate disparities of medically underserved populations, promoting a patient-centered model of healthcare delivery, 
eliminating barriers to appropriate and time-sensitive care, and easing transitions of care throughout the fragmented, 
complex system.  
 

2015 Reimbursement for Care Coordination Services 
In 2015, CMS launched its new chronic care management program to its fee-for-service Medicare members with two or 
more chronic conditions198. Under this program, providers will be able to bill Medicare separately for care management 
services provided to their members.  
 

 


