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DEFINITION OF TERMS  

CHRONIC DISEASE:  The irreversible presence, accumulation, or latency of disease states 
or impairments that involve the total human environment for supportive care and 
self-care, maintenance of function and prevention of further disability (Curtin and 
Lubkin, 1995). 

CONTINUITY OF CARE: Coordination ensures the provision of a combination of health 
services and information that meets a patient's needs and specifically means the 
connections within and across those services and settings - putting them in the 
right order and appropriately using resources of the community (IOM, 1996). 

PATIENT CENTERED MEDICAL HOMES: This study utilizes the American Academy of 
Pediatrics definition as care that is accessible, family centered, coordinated, 
comprehensive, continuous, culturally competent, and compassionate (American 
Academy of Pediatrics, 2002). 

PRIMARY CARE:  According to the Institute of Medicine (IOM), primary care is the 
provision of integrated, accessible health care services by clinicians who are 
accountable for addressing a large majority of personal health care needs, 
developing a sustained partnership with patients, and practicing in the context of 
family and community (IOM, 1996, p. 31). 

PROVIDER-PATIENT COMMUNICATION: Communication is the method by which information 
is conveyed between a source and one or more receivers; a process of sharing 
meanings using common rules (Berry, 2007; Northouse and Northouse, 1998). 

SHARED DECISION-MAKING: defined as the active patient involvement during the medical 
encounter. 

USUAL SOURCE OF CARE: The Agency for Health Care Research and Quality (AHRQ) 
defines this as a particular doctor‘s office, clinic, health center, or other place 
where an individual regularly visits if he or she is ill or requires advice about 
personal health matters (AHRQ, 2001). 
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Growing challenges to health system quality and ongoing financial constraints 

warrant a paradigm shift in the organization and delivery of the health care system. 

There are both state and national level debates for the establishment of a Patient-

Centered Medical Home (PCMH) as the centerpiece of primary care reform. While most 

states and the Centers for Medicare and Medicaid Services (CMS) have implemented 

demonstrations to test this model of care, to date limited empirical evidence is available.  

The care provided in a PCMH is characterized as accessible, family centered, 

coordinated, continuous, culturally competent, and compassionate. This research seeks 

to estimate the impact of PCMH on two specific aspects of care: utilization and 

expenditures, as they are observed among adults who are chronically ill. 

This is a cross-sectional study design that identifies a sub-population, chronically 

ill adults (<18 years), participating in the Medical Expenditure Panel Survey (2004-2007) 

and living with asthma, diabetes, chronic obstructive pulmonary disease, high blood 

pressure, depression, arthritis, coronary heart disease, and stroke. To ascertain the 

construct of a PCMH, an exploratory factor analysis was conducted on twenty 
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theoretically based items that might be considered part of a PCMH. Multiple regression 

models were conducted to assess the association between the degree of medical 

homeness and the health care outcomes of interest among 3,125 chronically ill adults.  

Principle Component Analysis was used to extract a sixteen-item measure of two 

final factors. The American Academy of Pediatrics attributes observed in the two factors 

were quality and safety-focused care; coordinated care; comprehensive care and 

enhanced access with an overall Cronbach α = 0.64.  Medical homeness was not 

significantly associated with total health care expenditures, prescription drugs, physician 

visits, ER visits and hospital discharges. Individuals in medical homes had significantly 

longer hospital stays than their non-medical home counterparts. 

 These findings add to the discussions concerning which features accurately 

measure a medical home. Further, it contributes to the ongoing debate about health 

care reform and the role of medical homes, as well as the relatively scarce body of 

research on measuring medical homes by levels rather than by a dichotomous variable. 
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CHAPTER 1 
INTRODUCTION 

Health Care Quality and the Role of a Patient-Centered Medical Home 

Notwithstanding significant achievements in medical care, recent studies have 

revealed that Americans receive approximately half the recommended care for common 

conditions (both acute and chronic) and vital preventive services (Kerr et al., 2004, 

McGlynn et al., 2003). Additionally, the health care system delivers an excessive 

quantity of unnecessary care (Fisher et al., 2003a; Fisher et al., 2003b). Combined, 

these attributes translate into an expensive system that spends almost 2.5 times more 

per capita than any other nation in the world (Anderson et al., 2006). Moreover, the 

National Scorecard on US Health System Performance (2008) asserts that the care 

delivered falls short of achievable standards. The report observed that there were high 

variances in quality of care and numerous missed opportunities for improvements in 

disease prevention, disability, hospitalizations and mortalities. While it is clear that 

millions of Americans continue to receive high-quality health care, the Institute of 

Medicine (IOM) suggest that there is significant evidence to suggest that there are 

widespread and serious quality challenges throughout the system (IOM, 2001a). 

Further, the IOM‘s Crossing the Quality Chasm (IOM) asserts that health care harms 

frequently and consistently falls short on delivering its potential benefits (IOM, 2001a).  

Challenges include: rising costs in the face of inadequate and inequitable access; 

fragmented and uncoordinated care, incentives that are unsuccessful at rewarding good 

health outcomes; large variations in care; increasing patient dissatisfaction and limited 

productivity and efficiency gains compared to other industries (Paulus, Davis and 

Steele, 2008). The IOM recommends significant reorganization of the system to improve 
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quality of care (IOM, 2001a). The literature supports the presence of a healthy primary 

care system as a core component of an efficient and high-quality health care system 

(Starfield, Shi, and Macinko, 2005). However, in the United States the future of the 

primary care system is considered uncertain (Barr, 2008).    

While the IOM‘s report, Crossing the Quality Chasm, was a clarion call for 

fundamental reform, such proposals have been in existence for decades.  As early as 

the 1890s, physicians were struggling with efficient and effective ways to meet their 

professional needs and the health care needs of their patients. It was during this era 

that the prototypical group practice model, Mayo Clinic in Rochester Minnesota, was 

founded by Dr. William Mayo (Starr, 1982).   

By 1910 Mayo declared that it was necessary to organize medical care as a 

―cooperative science‖ with the clinician, specialist, and laboratory professional working 

beside each other.  Further, Mayo denounced individualism in medicine and suggested 

that it could no longer continue (Stewart, 2004). Despite Mayo‘s declaration, C. Rufus 

Romen, who conducted a private group clinic survey in 1932, concluded that the group 

practice phenomena did not occur as a result of ideological reasons, but in fact was an 

―an experiment in social reform‖ since the original clinics expanded without an initial 

design (Starr,1982, p.212; Mancur, 1965).   

During the last century Dr. Paul Ellwood proposed the health maintenance model 

as the solution to the health care crises following the passage of Medicare and Medicaid 

legislation (Kongstvedt, 2007; Ellwood et al., 1971). Dr. Ellwood suggested prepaid 

group practices were thriving examples of how to reverse perverse system incentives.  

He anticipated that the health maintenance strategy would provide services that could 
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be purchased annually at pre-agreed rates before illness, with provider risk sharing and 

comprehensive services that would keep consumers healthy by offering preventive 

services. In his proposal, Ellwood highlighted the need for a coordinated, 

comprehensive approach with market mechanisms (e.g. competition and informed 

consumer demands) that would provide a check and balance system to deal with to 

redundant services, inflation, and inequity (Brown, 1998; Ellwood et al., 1971).   

In recent years, a number of key stakeholders have suggested the establishment 

of Patient-Centered Medical Homes (PCMH) as the centerpiece of a primary care based 

health care reform (Backer, 2007).  While hardly new, over the past decade this 

approach to organizing the delivery of primary care health care has gained significant 

momentum and prominence. The concept was first introduced by the American 

Academy of Pediatrics (AAP) approximately forty years ago (1967) to improve health 

outcomes for children with special health needs (CSHCN).   

The ideals of the PCMH model are reminiscent of early managed care, in that they 

emphasize some of the same principles (e.g. a comprehensive coordinated approach). 

However, the models diverge as the PCMH model advocates: a personal provider as 

strategic manager whereby patients can obtain care when and where they need it; 

enhanced access; patient-centered care; payment reform that proposes reimbursement 

for coordination; and other services.   

A PCMH as defined by the AAP is more than just a place; it refers to a partnership 

approach that engages the health provider and individual patients and their families 

(where appropriate). The care provided is accessible, family centered, coordinated, 

comprehensive, continuous, culturally competent, and compassionate (AAP, 2002). 
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Patient-centered care establishes collaborations that ensure a decision-making process 

that respects patients‘ wants, needs, and preferences. Patients should be provided with 

the education and support that they require for decision-making and thus be engaged to 

participate actively in their own care (AAP, 2002). The IOM suggests patient-centered 

care as one of the six cornerstones of health care quality. As such, patient-

centeredness incorporates ―qualities of compassion, empathy, and responsiveness to 

the needs, values, and expressed preferences of the individual patient" (IOM, 2001a).  

The original definition has evolved from its description of a place and single source of all 

medical information to a collaborative approach to primary care among providers, 

patients, and families (Sia et al., 2004).  

The IOM, AAP, American Academy of Family Physician, (AAFP) and the American 

Osteopathic Association (AOA) have endorsed the principles of PCMH. Additionally, the 

National Committee for Quality Assurance (NCQA) has developed parallel standards 

known as the Physician Practice Connection: Patient-centered Medical Homes 

(Commonwealth Fund, 2008b). The goals of Healthy People 2010 call for each child 

(including CSHCN) to have a medical home.    

Additionally, Medicare, one of the nation‘s largest payers, has endorsed medical 

homes. In 2006, the Medicare Payment Advisory Commission (MedPac), in its 

Reforming the Delivery System report, stated that if left unchanged Medicare will 

become financially unsustainable and recommended fundamental changes in the 

organization and delivery of care. This report advocated for Congress to expeditiously 

pursue three initiatives: medical home demonstration; bundling payments for all care 

provided by hospitals; and creation of multi-specialty group practices.  
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There are seven core features of PCMH: personal physician; physician-directed 

medical practice; whole person orientation; coordinated care; quality and safety; 

enhanced access; and a reformed payment process. It is not known, however, whether 

medical homes that achieve some of these ideals in varying degrees and combinations 

will successfully achieve the intended improvements to care.  

The study described here seeks to understand the impact of medical homes on 

medical care expenditures and utilization among people living with chronic conditions. 

Improved understanding will inform policymakers as they grapple with the ultimate value 

of medical homes, and the interventions that might take advantage of this value. 

Statement of the Problem 

An estimated 133 million Americans have at least one chronic disease 

(Bodenheimer, Chen, and Bennett, 2009) and projections suggest that by 2020 these 

numbers will increase to as many as 157 million (almost half the population) (Wu and 

Green, 2000).  In 2005 there were an estimated 63 million Americans with multiple 

chronic diseases and this number is expected to balloon to 81 million by 2020 (Wu and 

Green, 2000).   

Chronic diseases accounts for 70 percent of all deaths and one-third of the years 

of potential life lost before age 65 in this country. Approximately 1.7 million Americans 

die each year as a result of chronic diseases. The Centers for Disease Control estimate 

that chronic diseases are a significant cause of activity limitation for approximately 25 

million Americans (CDC, 2009).   

While the human toll is staggering, the economic consequences are equally 

daunting. The economic burden of chronic conditions accounts for approximately 75 

percent of the nation‘s $2+ trillion annual health care expenditures (CDC, 2009).  
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Approximately two-thirds of the rise in health care spending is attributed to increases in 

the prevalence of chronic conditions. From 1987 to 2000, the health spending for non-

institutionalized Americans doubled from $314 billion to $628 billion per year; of which 

$211 billion was directly attributed to increases in chronic condition therapy. It is 

therefore no surprise that better management of chronic conditions has emerged as a 

significant challenge to the health care system (Partnership Solution, 2004).    

A paradigm shift will be necessary if we seek to establish medical homes based 

on chronic conditions, as distinct from a program focused on acute communicable and 

infectious conditions. The majority of chronic care is being provided in a primary care 

setting that is organized to address acute episodic care (Bodenheimer and Grumbach, 

2007; Thrall, 2005). Edward Wagner coined the term ―tyranny of the urgent‖ to describe 

the phenomenon whereby practitioners are hard pressed by consumers‘ acute concerns 

and in turn fail to achieve the best possible management of chronic conditions (Wagner, 

Austin, and Von Korff, 1996). Additionally, about forty percent of primary care practices 

are solo practices and hence not ideally structured to support a coordinated approach to 

chronic care (Thrall, 2005).  

Any reform requires that the care delivered goes further than the current model 

(Isaac and Knickman, 2004), which is often brief, poorly planned, and involves a 

passive uninformed consumer interacting with rushed, ill-prepared providers and 

support staff who may or may not be acting as a team (Wagner, Austin and Von Korff, 

1996).   Successful management of most chronic conditions requires a sustained 

partnership between patients and medical providers who can monitor and coordinate 

patient care (Beal, Doty, Hernandez, et al., 2007). Therefore physician guilds, payers, 
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and major employer groups have proposed the development of PCMH to improve care 

offered to individuals living with complex chronic conditions (Sia et al., 2009).   

The PCMH model underlines key attributes of primary care (e.g. enhanced 

access and care coordination), endorses the chronic care model, highlights the 

necessity for advanced information technology, and promotes reimbursement reform 

with enhanced access to care and improved outcomes (Reid et al., 2009). Further, 

proponents of the ongoing PCMH discussions continue to assert that medical homes 

will be appealing to patients and their families and will significantly improve the quality of 

care while reducing costs. NCQA, in conjunction with other agencies such as AAFP, 

AAP, AOA and the American College of Physicians (ACP), have developed roadmap 

tools to assist in translating this concept into practice.  However, the PCMH model has 

not been extensively tested. To that end, major grant funding agencies (e.g. 

Commonwealth Fund) have asked industry insiders to assist in defining the best 

methodological design for testing this model (Barr, 2008).  

Additionally, although the NCQA guidelines and Commonwealth Fund have 

highlighted ―levels of medical homeness‖ (or tiers), the preponderance of the literature 

have treated this concept largely as a binary issue (Y/N). The Centers for Medicare and 

Medicaid Services (CMS) has outlined the following criteria for tiers of medical 

homeness. Tier one is considered entry level and provides basic medical home 

services. Tier two advances basic services with the use of technology and provides 

expanded medical homes services (Carrier et al., 2009). Absent from the debate is the 

impact of levels of medical homes on health care expenditures and utilization.   
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Significance of the Study 

In the face of a health system grappling with quality challenges, escalating costs, 

increasing human longevity, medical advances against once fatal diseases (e.g. AIDS), 

and the increasing prevalence of chronic illnesses (Thrall, 2005), a paradigm shift in the 

organization and delivery of the health care system (i.e. medical homes) is required.   

While there is some consensus on the definition of a PCMH, there are no agreed 

upon methods to measure this phenomenon quantitatively. The consensus of the AAP 

definition has strengthened the operationalization of the concept, but the measurement 

has been largely open to interpretation (Bethell, Read, and Browood, 2004).  Bethell 

and colleagues outlined five challenges in standardizing AAP measures in children.  

These challenges, are consistent across populations are: 1) inadequate empirical 

information relating to absolute and relative costs/benefits of features of medical homes; 

2) deficient numbers of datasets that are comparable with respect to measuring specific 

components of medical homes; 3) uncertainty over AAP measure/definition of medical 

home (e.g. ongoing source of care); 4) identifying concepts and validation of these 

measures; and 5) designation of a specific measure‘s creation, scoring and grading 

methods (Bethell, Read and Browood, 2004).       

While there is a rapidly growing body of opinion-driven literature on medical 

homes, there exist significant gaps regarding standard measures that recognize all of 

the components of the AAP definitions of a medical home. Some empirical evidence is 

available to indicate the value of individual features of the patient-centered medical 

home concept (e.g. accessibility and coordination of care has been found to be 

associated with better preventive care), but few studies examine the combined effects 
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of the medical home features. With the growth of proponents, it is imperative that the 

field moves forward by identifying reliable and valid indices in order to test this concept.    

This study seeks to address several of the challenges identified by Bethell et al. 

(2004) by using a nationally representative dataset to complete a psychometric analysis 

of the proposed index and evaluating the impact of combined effects of the key 

attributes of PCMH that may influence the care of eight of the most common chronic 

conditions (diabetes, asthma, high blood pressure, chronic obstructive pulmonary 

disorder, stroke, depression, arthritis, and heart disease) in primary care. Additionally, 

this study also seeks to further the discussion on levels of medical homeness.  

Study Objectives 

The primary objective of this study is to quantify the impact of medical homes on 

health care use and expenditures among individuals living with chronic diseases.  The 

specific objectives are: 

1. To ascertain the psychometric properties of a medical home index (MHI) and its 
applicability to adults living with chronic conditions.  

2. To determine which variables are associated with high scores on the MHI. 

3. To determine among individuals living with chronic diseases whether 
respondents in medical homes have less expenditure and better utilization than 
similar individuals whose medical care is not managed in a medical home model. 

4. To evaluate whether the effect of medical homes on outcomes varies for different 
chronic conditions. 
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CHAPTER 2 
LITERATURE REVIEW 

The burgeoning growth in chronic illnesses is driven by many factors, some of 

which include advances in the fields of public health, bacteriology, immunology and 

pharmacology that have led to declines in mortality associated with acute diseases.  

Today, diseases and injuries that were once life threatening have become chronic in 

nature (e.g. HIV/AIDS) (Lubkin and Larsen, 2006).  Additionally, concerns over the 

aging of the Baby Boom generation (the first reaching age 65 in 2011) have resulted in 

an ongoing debate as to the impact on the growth in chronic illnesses and our health 

system‘s capacity to meet this ever increasing need (Lubkin and Larsen, 2006). Issues 

associated with aging and chronic diseases are not uniquely American; they have 

become a major global public health imperative and all health care systems experience 

significant challenges in providing optimal care to these individuals.   

In the proposed study, eight of the most prevalent and costly chronic conditions, 

stroke, diabetes, asthma, chronic obstructive pulmonary disorder (COPD), depression, 

arthritis, heart disease, and high blood pressure, will be examined.  These conditions 

represent the leading causes of mortality and morbidity in the United States. According 

to the CDC, the six leading causes of death in 2005 were heart disease; cancer; stroke; 

COPD; unintentional injuries, and diabetes respectively (CDC, 2009).  Further, most 

persons with these conditions are managed in primary care settings. However, most 

individuals with high blood pressure (Chobabian et al., 2003b), diabetes (Saydah et al., 

2004), asthma (Legorreta et al., 2000), and other conditions are poorly managed. 
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Challenges for the Delivery System and Primary Care  

High-quality ambulatory care is well established in the literature as the hallmark of 

an effective and efficient health care system (Rittenhouse and Shortell, 2009; 

Bodenheimer and Grumbach, 2007; Starfield, Shi, and Macinko, 2005; Starfield and 

Shi, 2002; Grumbach et al., 1999; Donaldson, 1996; Starfield, 1994). However, our 

present health care system is structured toward providing acute episodic care and is 

challenged to improve the care of individuals with chronic conditions (Commonwealth 

Fund, 2008; Rittenhouse et al., 2008; IOM, 2001a). Those individuals must often seek 

care from multiple providers across vast distances with minimal communications and 

coordination in a system that is not incentivized to integrate (Wegner, Antonelli, and 

Turchi, 2009). Nevertheless, the acute episodic orientation of our current model 

continues to lag behind demographic trends of increasing chronic illnesses (Lubkin and 

Larsen, 2006; Andersen and Knickman, 2001; Wagner, Austin, and Von Kurff, 1996).   

Moreover, the evidence supports that the majority of chronic care is delivered in an 

ambulatory setting that is often inadequate, as shown in studies addressing high blood 

pressure (Chobanian, Bakris et al., 2003a, 2003b), diabetes (Steinbrook, 2006; Saydah, 

Fradkin, and Cowie, 2004), congestive heart failure (Masoudi, Havranek, and Krumholz, 

2002; Ni, Nauman, and Hershberger, 1998), chronic artial fibrillation (Matchar, Samsa, 

et al., 2000; Samsa, Matchar et al., 2000), asthma (Patel,Welsh, and Foggs, 2004; 

Adams, Fuhlbrigge, et al., 2002; Legorreta, Liu et al., 2000), and depression (Kessler, 

Demler, et al., 2005; Young, Klap, et al., 2001; Simon, Lin, et. al, 1995).    

There is consensus pertaining to what comprises high quality chronic care (Wolff 

and Boult, 2005; Bodenheimer, Wagner and Grumbach, 2002a, 2002b; Wagner, Austin, 

and Von Kurff, 1996). More than a decade ago Wagner and associates outlined the 



 

26 

common components of high quality chronic care as utilization of clear treatment plans 

and protocols; practice reorganization that addresses the needs of consumers that 

require more time and sustained follow-up; emphasis on information and behavioral 

change of consumers; open access to required expertise; and supportive information 

systems (IOM, 2001; Wagner, 1998; Wagner, Austin, and Von Kurff, 1996).   

Likewise, the IOM stresses that effective chronic care, distinct from acute episodic 

care, should be a collaborative process that includes optimal communication for the 

provision of self-management training and decision support, sustained relationships that 

guarantee active and continuous follow-up to meet clinically targeted goals, and 

coordinated care (IOM, 2001a). All of which add considerable layers of complexity that 

the current system is not structured to deliver (IOM, 2001a; Von Korff, Gruman et al., 

1997).   

Further confounding this issue is the demand placed on primary care providers to 

deliver chronic care in a system that is organized around a typical 15 minute visit 

(Bodenheimer and Grumbach, 2007). Providers regularly experience time constraints in 

managing the consumer needs (acute care, chronic care, and preventive services) 

(Fiscella and Epstein, 2008; Bodenheimer and Grumbach, 2007; Braddock, Edwards, et 

al., 1999). It is estimated that for a typical panel of 2,500 patients, it would take 

approximately 10.6 hours per day for a physician to thoroughly manage common 

chronic diseases. Prevention would consume another 7.4 hours per day (Ostbye, 

Yarnall, et al., 2005; Yarnall, Pollak, et al., 2003).   

As a result of these time constraints, informed decision-making is limited (Fiscella 

and Epstein, 2008; Braddock, Edwards, et al., 1999), providers‘ ability to confirm that 
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patients understand directions is compromised (Fiscella and Epstein, 2008; Braddock, 

Fihn, et al., 1997), and any discussion concerning adverse medication effects and cost 

is typically omitted (Fiscella and Epstein, 2008; Tarn, Paterniti, et al., 2006; Tarn, 

Heritage, et al., 2006). Many observers have concluded that the existing organization of 

ambulatory care is unsustainable (Bodenheimer and Grumbach, 2007). 

The current organization of the health care delivery system in the United States is 

complicated and fragmented with processes that are characterized by inefficient use of 

resources and inadequate access to care (Block, 2006). This fragmentation is 

considered the underlying cause of some of the current shortcomings (Stange, 2009; 

Shih et al., 2008). The fragmentation of the system results in interruption of 

longstanding relationships, inadequate information flow, and uneven incentives that 

collectively degrade the quality of health care in a significant manner (Cebul, Rebitzer, 

et al., 2008).    

Additionally, consumers find that navigating the system poses significant 

challenges. The chronically ill require comprehensive and appropriate services but the 

system lacks the necessary coordination of the many unrelated delivery and financing 

systems (Lubkin and Larsen, 2006; Andersen and Knickman, 2001). Sofaer (2009) 

asserts that navigation challenges are vastly underestimated.  

It is well accepted that to improve chronic care, the ambulatory care system needs 

to be reformed (Bodenheimer, Wagner, and Grumbach, 2002; IOM, 2001a; Wagner, 

1998). In the IOM‘s Crossing the Quality Chasm report there are calls for fundamental 

reforms to the general health care system to improve the overall quality of care (IOM, 
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2001a). Further, this report concluded that ―The current care systems cannot do the job. 

Trying harder will not work. Changing systems of care will‖ (IOM, 2001a, p.4). 

Today‘s reform concepts emphasize enhancing access to care, while steadily 

reengineering the health care system to deliver consistently high quality care, and at the 

same time, containing costs (Rittenhouse and Shortell, 2009). The Patient-centered 

Medical Home model developed by the AAP has gained significant traction. This model 

was originally designed to meet the care coordination needs of primary providers and 

special needs children (Sia et al., 2004).  It has evolved to become an approach for 

delivering comprehensive ambulatory care for all Americans of all ages and medical 

disorders (Commonwealth Fund, 2008a). The model‘s primary objective is to provide 

access to teams of ambulatory care providers that address the consumer‘s needs at 

reduced cost (Fiscella and Epstein, 2008; Rosenthal, 2008). 

The concept of medical homes was first offered over forty years ago.  It was 

introduced in the book, ―Standards of Child Health Care‖ (1967), published by the AAP‘s 

Council on Pediatric Practice (COPP). The original definition of a medical home 

represented the primary source of a child‘s medical records, emphasizing its 

fundamental role as the domicile of medical records for CSHCN.  The impetus behind 

the development of this concept that was the COPP was growing concerned about the 

inefficiencies in health care services that they attributed to gaps in communication and 

lack of care coordination. However, the book was not an AAP policy statement and the 

medical home concept was not addressed as policy until the 1970‘s (Sia et al., 2004; 

American Academy of Pediatrics, Council on Pediatric Practice, 1967).  
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In 1974, following a COPP policy development meeting, a statement entitled 

―Fragmentation of Health Care Services for Children‖ recommended that every child 

deserved a medical home.  The original draft stressed the importance of a centralized 

medical record depository and the advocacy role of the pediatrician to ensure continuity 

of care without financial and social barriers. Following this policy statement, it was 

suggested that the term ―medical home‖ on forms and questionnaires replace all terms 

such as ―family physicians‖, ―pediatricians‖, or ―personal physician‖ (Sia et al., 2004; 

American Academy of Pediatrics, Committee on Standards of Child Health Care, 1977).   

Today the vast majority of Americans desire a medical home (Bodenheimer and 

Grumbach, 2007; Grumbach and Bodenheimer, 2002).  Primary care by definition 

should serve as a patient-centered medical home (Bodenheimer and Grumbach, 2007; 

Donaldson et al., 1996).  According to the IOM‘s report entitled ―Primary Care: 

America’s Health in a New Era” the critical elements of primary care include care 

provided by primary care clinicians; accessible and integrated services; accountability to 

a primary care clinician and system that maintains high quality care, patient satisfaction, 

efficient use of resources, ethical behavior; comprehensive services; sustained 

partnerships between provider and patient; and care in the context of the family and the 

community (Donaldson et al., 1996).   

Hibbard and Weeks (1987) assert that a consumer is someone who is engaged in 

his/her care and care decisions, makes independent judgments about a provider‘s 

advice, and inquires about alternative information. Implicit in the definition of a medical 

home is that the individual is a consumer.  This research accepts this notion and refers 

to patients as consumers. 
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Patient-centered Medical Home  

The Patient-centered Medical Home (PCMH) model was established to coordinate 

the care of consumers by a personal physician working in conjunction with a multi-

disciplinary team based on the needs of the individual consumer (Grumbach and 

Bodenheimer, 2002).  A team could include a specialist, midlevel providers, nurses, 

pharmacist, dietitian, care managers, social workers, and physical and occupation 

therapists as well as members of the family (Rosenthal, 2008; Barr. 2006). Additionally, 

success depends on a team‘s ability to focus on the consumer‘s needs on a case by 

case basis, enlisting both medical and social services as required (Lantz, Lichtenstien 

and Pollak, 2007).   

The published AAP definition of medical homes describes thirty-nine core 

components that summarize health care that is accessible, family centered, 

coordinated, comprehensive, continuous, culturally competent, and compassionate 

(American Academy of Pediatrics, 2002). The stated expectation of a mature medical 

home is the patient-centered integration of both medical and psychosocial services 

(Rosenthal, 2008; Enthoven, Crosson, and Shortell, 2007). 

Key Attributes of Medical Homes 

In 2002 the American Academy of Pediatrics expanded the PCMH model and by 

2007 a white paper was issued by the AAP, AAFP, ACP, and the AOA outlining the 

following joint principles of the patient-centered medical homes (AAFP, 2007). 

Personal Physician: PCMH proposed to establish an ongoing relationship with a 

personal physician, who is required to make first contact, and provide comprehensive 

and continuous care (Barr, 2006).  The essence of this care model is the physician‘s 
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ability to communicate with the consumer and accurately interpret his or her story 

(Rosenthal, 2008).   

Physician-Directed Team Approach:  Effective chronic care is typically 

conducted through multi-disciplinary groups that include non-physician members. This 

approach strengthens the team‘s capacity by involving clinicians with expertise in self-

management techniques and fine-tuning of therapeutic protocols. Such an approach is 

vital to the success of the care delivered (Norris et al., 2002; McAlister et al., 2001). 

Whole Consumer Orientation: This concept represents an approach that delivers 

or arranging for all of the health care needs of the consumer across the health care 

continuum (Rosenthal, 2009).  

Coordinated Care: In the IOM‘s Crossing the Quality Chasm (2001a), care 

coordination is highlighted as critical to care across services and to patient safety. The 

design of our current system can be effective in managing a single health concern but 

for the chronically ill consumer with multiple comorbid conditions, a medical home will 

function as a strategic access manager (Rosenthal, 2009). The literature suggests that 

90 percent of patients in primary care have on average two complaints.  Additionally, a 

PCP on average manages 3.05 problems per encounter, and these numbers increase 

significantly in older consumers (Fontin et al., 2005).  

Quality and Safety: The PCMH model is committed to delivering care that 

emphasizes scientific excellence. The implementation of information technology, 

increased patient-provider communication, shared decision-making, and culturally 

sensitive care are all elements that help position the PCMH for high quality care.  
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Enhanced Access: The IOM‘s Crossing the Quality Chasm has highlighted 

timeliness of care as a critical area for improvement (IOM, 2001a). Research suggests 

that improvement in timeliness of care can be achieved with the implementation of 

modified access models (e.g. open access or same day scheduling) proposed in the 

PCMH model (Harkinson and Bluenfrucht, 2006; Schall, Duffy, et al., 2004; Murray et 

al., 2003). 

Payment Reform: The PCMH model proposes a payment structure that merges 

FFS, pay-for performance (P4P), and additional payments for care coordination or 

integration of services.  This is a deviation from the current reimbursement model, which 

is biased toward procedures and does not adequately pay for care coordination, care 

management, and non-traditional medical consultation. 

Measuring the Quality of PCMH 

Multiple indices exist to measure the degree and manner in which a practice 

achieves various indicators of being a true medical home. In addition, there are several 

instruments available to collect and retain data thus allowing the measurement of 

medical home attributes. Those developed by the Center for Medical Home 

Improvement (CMHI) and the National Committee for Quality Assurance (NCQA) are 

particularly well documented.  

CMHI has proposed three indices to assess medical homes in primary care 

practices: The Medical Home Index; The Medical Home Index-Short Version; and The 

Medical Home Family Index.  Provider practices utilize these validated self-assessed 

tools to evaluate the following dimensions of medical homes: accessibility, family 

centeredness, continuity, comprehensiveness, care coordination, compassionate care, 

and cultural effectiveness (Center for Medical Home Improvement, 2006). 
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The NCQA instrument is called the Physician Practice Connection-Patient-

Centered Medical Home (PPC-PCMH) program. Its dimensions are in line with the 

principles established in the white paper noted previously. Its two objectives are to 

evaluate practice functionality and distinguish providers who deliver a high standard of 

care (NCQA, 2008).  PPC-PCMH is designed to endorse and assess nine practice 

standards: 1) access and communication, 2) patient follow-up and registry, 3) care 

management, 4) patient self-management support, 5) electronic prescription 

capabilities, 6) test tracking, 7) electronic communication, 8) performance improvement 

and reporting, and 9) referral tracking. In order for a practice to attain the status of a 

PCMH, at least 25 of 100 points must be achieved and at least 5 of the 9 must pass 

elements listed above (NCQA, 2008).   

According to NCQA, there are four levels of medical homeness. At the minimum 

level (1) practices must pass 5 of the 9 elements listed above. In other words, practices 

must attain a 50 percent performance score for the elements.  Level of medical 

homeness is listed below (Table 2-1). 

Four Cornerstones of PCMH 

 Rittenhouse and Shortell (2009) highlight four elements of the PCMH model. 

They suggest that there are four cornerstones: primary care, patient-centeredness, 

payment reform, and new-model practice. While each cornerstone is necessary for the 

success of the PCMH model, each presents significant implementation and 

management challenges.  

Primary Care   

According to the IOM, primary care ―is the provision of integrated, accessible 

health care services by clinicians who are accountable for addressing a large majority of 
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personal health care needs, developing a sustained partnership with patients and 

practicing in the context of family and community‖ (Donaldson et al., 1996, p.31).   

Furthermore, Starfield‘s (1992) seminal work pointed to primary care as having a central 

role and described it as ―first-contact, continuous, comprehensiveness and coordinated 

care provided to populations undifferentiated by sex, disease or organ systems‖.  The 

PCMH model is consistent with both definitions (Rittenhouse and Shortell, 2009). 

Decades of research have confirmed the importance of primary care providing 

improved outcomes at lower cost (Rittenhouse and Shortell, 2009; Bodenheimer and 

Grumbach, 2007; Starfield, et al, 2005; Starfield and Shi, 2002). Second, because the 

majority of chronic care is delivered in primary care practices, any improvement 

initiatives should start there (Anderson-Rothman and Wagner, 2003).  Consumers value 

having providers who are whole person focused, amenable to communication with and 

have the ability to coordinate care across the medical landscape (Anderson-Rothman 

and Wagner, 2003; Gittell et al., 2000; Shortell, et al., 2000).   

Notwithstanding the benefits primary care offers, it is also well established that 

primary care in this country is facing a crisis (Goodman and Fisher, 2008; Bodenheimer 

and Grumbach, 2007; Moore and Showstack, 2003).  Some experts argue that PCMH 

can provide some hope to primary care practitioners through advocacy, as a source of 

confidence, and providing a level of coordination to consumers that is currently lacking. 

Other barriers in primary care include growing dissatisfaction among providers, waning 

interest, inadequate reimbursement, inconsistent quality of care delivered, access 

challenges and increasing demands on length of visits (Bodenheimer and Grumbach, 

2007).   
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The undervaluing of primary care is believed to be linked to a questionable future 

supply of the primary care physician (GAO, 2008).  General practitioners in this country 

prior to the middle of last century were the most common type of physician (Moore and 

Showstack, 2003).  Since then, the growth in specialization has led to reductions in the 

number of medical graduates interested in family medicine (Bodenheimer and 

Grumbach, 2007; Moore and Showstack, 2003). The 2005 national resident matching 

report found that the proportion of US medical graduates selecting family medicine 

residency declined from 14% in 2000 to 8% in 2004 (Pugno et al., 2005).   

A growing body of literature now suggests alternatives to primary care should be 

considered (Anderson-Rothman and Wagner, 2003).  Advocates maintain that shifting 

chronic care from primary care to specialty care is necessary because specialists 

possess more information pertaining to the management of a given condition that is 

associated with that specialty. Proponents for this shift advocate that specialists would 

be more likely to adhere to diagnostic and treatment protocols (Smetana et al., 2007; 

Harold, Field, and Gurwitz, 1999). They also assert that specialists are more likely to 

make decisive practice changes to adjust to new scientific developments (Anderson-

Rothman and Wagner, 2003). Opponents maintain that shifting chronic care to 

specialists will result in significant reduction in preventive care (Lafata et al., 2001; 

MacLean et al., 2000; Rosenblatt et al., 1998); decreased efficiency and increased cost; 

and neglect of other comorbid conditions (Anderson-Rothman and Wagner, 2003).   

Proponents of medical homes have suggested that the PCMH model should bring 

some degree of resolution to the crisis that primary care is currently facing by providing 
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financial incentives through payment reform efforts (Rittenhouse and Shortell, 2009; 

Berenson et al., 2008; Rubenstein, 2008).   

Patient-Centered Care 

The IOM (2001b) recommends patient-centeredness in the management of 

chronic conditions.  Patient-centered care is health care that establishes a partnership 

among practitioners, patients, and their families (when appropriate) to ensure that 

decisions respect patients' wants, needs, and expressed preferences and that patients 

have the education and support they need to make decisions and participate in their 

own care.  It is also indicated as an important dimension of health care quality. As such, 

patient-centeredness incorporates ―qualities of compassion, empathy, and 

responsiveness to the needs, values, and expressed preferences of the individual 

patient" (IOM, 2001a).  

Patient-centered care involves active engagement of consumers in their health 

care experience. This encompasses a partnership approach with optimal levels of 

patient-provider communications, as well as significant levels of shared decision-making 

(Rittenhouse and Shortell, 2009). Such an approach represents a major cultural shift as 

it places patients in the center of the health care system, views consumers as active 

participants in their care, and expands access to providers through less traditional 

methods, such as internet or ―electronic visits‖ (Rittenhouse and Shortell, 2009).   

Payment Reform 

In the United States, fee-for-service (FFS) is the predominant means of physician 

remuneration (Bodenheimer and Grumbach, 2007).  The PCMH model proposes a 

payment structure that merges FFS, pay-for-performance (P4P), and additional 

payment for care coordination or integration of services.  The current reimbursement 
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model is biased toward procedures and does not adequately pay for care coordination, 

care management, and non-traditional medical consultation.    

This model calls for monetary credit for case mix differences, uptake and utilization 

of health information systems, and attainment of quality improvement targets.  

Highlighting the remuneration for case mix differences is particularly salient for 

providers delivering care to consumers living with chronic conditions (Rittenhouse and 

Shortell, 2009; Berenson et al., 2008; and Goroll et al., 2007). The existing 

reimbursement scheme incentivizes primary providers to deliver as many services as 

possible with minimal accountability.  As a result, there are reductions in timely access 

to appointments and constraints on the length of time per visit (Bodenheimer and 

Grumbach, 2007).   

It is anticipated that the proposed PCMH model of reimbursement will appeal to 

PCPs and result in abatement of workforce shortages (Pugno et al., 2005), improve 

adoption of health information technology (Berenson et al., 2008), enhance access to 

care (Bodenheimer and Grumbach, 2007), and improve compensation for quality 

chronic care (Goroll, et al., 2007). Proponents of the PCMH also assert that if this model 

is sufficiently supported it could result in reduction in waste (Berenson et al., 2008; 

Goroll et al., 2007). 

New-Model Practice 

The final cornerstone of medical homes is the new-model practice. This concept 

signifies a different approach to the ―business as usual‖ delivery model (Rittenhouse 

and Shortell, 2009). The vision for this model has its roots in the IOM‘s Crossing the 

Quality Chasm (IOM, 2001a).  Its pillars are the four traditional concepts of primary 

care: first-contact, continuity of care over the lifespan, comprehensive care, and care 
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coordination (Bodenheimer and Grumbach, 2007).  This new-model practice 

emphasizes evidence-based health care that builds on patient safety and quality 

improvement research completed decades ago (Rittenhouse and Shortell, 2009).      

Following the launch of the 2002 Future of Family Medicine, the New-practice 

concept introduced a number of principles including personal medical home, adoption of 

patient-centered teams, eradication of access barriers, implementation of health 

information systems and practices focused on quality and patient safety (Future of 

Family Medicine, 2004).  Each requirement adds its unique benefits and barriers to the 

implementation of the PCMH.   

First, it is noted that the most significant challenge to this model in the US is the 

lack of infrastructure necessary for implementation (Rittenhouse et al., 2008). Evidence 

suggests that early implementers of the model are typically in very large group practices 

(i.e. >140 physicians) that belonged to even larger organizations with substantial 

resources. Friedberg and colleagues, in their 2007 study of thirteen structural 

capabilities of the Massachusetts Health Quality Partners, observed that larger 

practices were significantly associated with a greater number of structural capabilities (9 

of a possible 13) when compared to smaller practices. Similarly network affiliated 

practices were more likely than their non –network affiliated counterparts to have 5 of 13 

capabilities (Friedberg et al., 2009).   

 The second requirement is the formation of patient care teams. Starfield (1992) 

defines a patient care team as a group of various clinicians who communicate routinely 

to deliver the best possible care for a defined group of individuals (Wagner, 2000).  The 

team approach is necessary to ensure that physicians meet all the evidence-based care 
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within the typical 15 minute visit (Bodenheimer and Grumbach, 2007). The delegation 

(e.g. completion of disease severity survey) of assignments ensures that all tasks are 

completed.   

Moreover, optimal chronic care is generally conducted by a multi-disciplinary 

group that includes non-physician members (e.g. nurses and pharmacists).  An 

approach that strengthens the team‘s capacity, by involving clinicians with expertise in 

self-management techniques and the ability to fine-tune therapeutic protocols, is vital to 

the success of the care delivered (Norris et al., 2002; McAlister et al., 2001). Multiple 

studies support the efficacy of the team approach for several chronic conditions, such 

as arthritis, diabetes and depression (Anderson-Rothman and Wagner, 2003).   

The efficacy of teams is not without its challenges, however, team size (Shortell et 

al., 2004; Cohen and Bailey, 1997) and costs of communication systems (Barr, 1995) 

are inherent disadvantages (Bodenheimer and Grumbach, 2007). Cohen and Bailey 

(1997) observed a U-shaped relationship between team size and effectiveness.  In a 

more recent study, Shortell and colleagues found that greater team size was negatively 

associated with perceived effectiveness (Shortell et al., 2004).   

Elimination of access barriers is the third new-practice model requirement.  In the 

IOM‘s Crossing the Quality Chasm, timeliness to care was listed as a critical area for 

improvement (IOM, 2001a). The ability to get needed care in this country has failed to 

improve in recent years (Strunk and Cunningham, 2002). Further, almost half of 

emergency department visits are for non-urgent purposes, indicating an inability to 

access primary care in a timely manner (Cunningham et al., 1995). 
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The final component to the implementation of the new-practice model is the 

adoption and use of health information systems. Proponents envision an almost 

paperless practice with electronic medical records (EMR) that possess interface 

capability to diagnostics, hospitals, specialists, and pharmacies (Bodenheimer and 

Grumbach, 2007). 

These systems can provide significant advantages to providers: convenience, 

improved accessibility, enhanced accuracy of consumer information (Bodenheimer and 

Grumbach, 2007), and improvement in a clinician‘s ability to implement therapeutic 

protocols (Borowitz et al., 2007; Garg et al., 2005). Adoption of EMR has significant 

implications to the success of medical homes (Schoen et al., 2007). 

Nevertheless, adoption of EMR in this country has lagged behind other 

industrializes nations (Schoen et al., 2007).  In the 2007 Commonwealth Fund Survey, 

that examined the use of electronic medical records in primary care of seven 

industrialized nations, it was observed that the US was sixth of seven nations at 28% 

when compared to countries such as the Netherlands at 98%, New Zealand at 92%, 

and the UK at 89%. Policy-makers have recommended a renewed commitment to a 

national focus on building the informational infrastructure (IOM, 2001a). 

Clearly, EMR are also faced with challenges. The most cited disadvantage is the 

cost associated with system implementation. In a study of solo and small primary care 

practices in 12 states, Miller and colleagues (2005) observed that, on average, the 

startup cost of EMR was $44,000 per full-time physician and ongoing costs stood at 

around $8,500 per year per physician.  However, despite the large financial 
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commitment, they concluded that EMR benefited the practices on average $33,000 per 

year per physician through increased accuracy in billing and coding.  

Evidence Supporting Patient-Centered Medical Home  

The PCMH model and its assessment are complicated by the numerous outcomes 

that are anticipated by multiple stakeholders.  As the model evolved and gained 

acceptance, each stakeholder has carved out a belief that PCMH will be the answer for 

specific outcomes. Dubard (2009) asserts that for patients and providers, the desired 

outcome of interest is patient satisfaction.  Public health stakeholders are eager for 

goals with a wider scope.  Improvement in the quality of care for a given population 

should translate into changes in population-level health indicators and the reduction or 

elimination of racial and ethnic disparities (Dubard, 2009).   

Additionally, administrators and policymakers are focused on decreasing 

superfluous health services utilization, reducing the need for expensive care, resulting in 

cost containment and savings.  Public programs like Medicare are interested in 

generating fiscal savings while maintaining provider payment rates and patient 

enrollments.  Finally, professional guilds and societies are concerned with raising 

interest in primary care and redirection of resources to a system that is struggling for 

financial viability (Dubard, 2009).   

With these desired outcomes in mind, multiple demonstrations are ongoing to 

assess the feasibility of the PCMH model. The evidence substantiating the PCMH 

model remains limited because most models are in their formative stages (Cooley et al., 

2009; Reid et al., 2009; Cooley, 2004). However, early reports of demonstrations (e.g. 

National Demonstration Project and Group Health Seattle Clinics) provide positive 

insights, such as increased preventive care, and chronic disease management, which 
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translates into better self-care, reductions in hospitalizations and readmissions, 

decreases in emergency department visits, significant improvements in racial and ethnic 

disparities, enhanced patient experiences, greater efficiencies realized, and major cost 

savings. 

The increased reform efforts have highlighted an important issue, value, which 

describes the level of quality in relationship to cost in health care. Medical homes 

propose to increase the value of care.  While everyone demands value from the delivery 

system, individuals living with chronic illness are particularly invested. The consumer 

who benefits most from quality care is typically the one who uses the majority of the 

resources (Nelson et al., 1998).   

Prevention in disease management is important because it can be cost-effective 

and results in significant cost savings (Russell, 2009). The Community Care of North 

Carolina (CCNC) medical home demonstration was launched in 2006 by the American 

Academy of Family Physicians to evaluate the model. The asthma initiative, one of the 

first programs implemented, experienced a 112 % increase in the number of asthmatics 

receiving influenza vaccination (Nutting et al., 2009). The Marillac Integrated Care 

demonstration, which merged medical and behavioral care, reported greater emphasis 

in prevention and early intervention (Hurd, 2008). In North Dakota, there was an 18% 

increase in the proportion of consumers who received the five recommended diabetes 

care indicators (ambulatory visit, HbA1C, eye test, lipid exam, and micro albumin test) 

compared to the control clinics (McCarthy et al., 2008).  

Medical homes were also found to be associated with increases in chronic care 

management.  A 2009 study, which examined the impact of medical homes on special 
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needs children in seven health plans across five states and the District of Columbia, 

found an increases in chronic condition management (asthma, diabetes, cerebral palsy, 

epilepsy, attention deficit / hyperactivity and autism), which led to a reduction in the 

number of emergency visits (Cooley et al., 2009). In a 2009 study, Reid and associates 

examined the differences between patients‘ experiences in PCMH compared to 

standard care. After controlling for case mix differences, they observed that consumers 

in PCMH clinics were more likely (RR = 2.16) to attend peer-led self-management 

workshops (Reid et al., 2009).   

The PCMH model is associated with reductions in the rates of hospitalizations 

(Hurd, 2008; Cooley et al., 2009; Nutting et al., 2009). Nutting and colleagues‘ 

evaluation of the North Carolina demonstration found that asthmatics that accessed 

care at their PCMH model experienced a 34% decrease in the rate of hospitalizations 

during the first year of the study and this lower rate was sustained the following year 

(Nutting et al., 2009). This trend was also observed in Washington State, where PCMH 

clinic consumers recorded an 11% reduction in rates of hospitalizations for ambulatory 

care sensitive conditions. However, Reid and colleagues (2009) did not observe 

significant differences in all-cause inpatient admissions. With respect to special needs 

children in medical homes, researchers were able to conclude that medical homes were 

significantly and negatively associated with hospitalizations (Cooley, 2009). Further, the 

North Dakota demonstration reported a 6% reduction in the rate of hospitalization the 

first year (McCarthy et al., 2008).    
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PCMH is negatively associated with non-urgent ER visits. Multiple demonstrations 

have reported significant reduction in ER visits.  The North Dakota demonstration 

observed a 24% fall in the number of visits to emergency departments (McCarthy et al., 

2008).  Marillac Integrated PCMH recorded a 13% decrease in individuals accessing 

care in the ER (Hurd, 2008).  Reid and associates in western Washington State 

observed that consumers in their PCMH clinics reported significantly fewer (29%) ER 

visits when compared to their counterparts in traditional clinics (Reid et al., 2009).  Blue 

Cross Blue Shield demonstrations also reported a 24% reduction in ER visits.  

Additionally, Nutting and colleagues found that asthmatic children in medical homes 

experienced an 8% decrease in ER visits in the first year (Nutting et al., 2009).  In a low 

income population in California, Roby and colleagues (2010) observed reduction in the 

odds of ER visits as length of enrollment (months) in PCMH increased (OR = 0.96, p < 

0.05).  However, there were increased odds (OR = 1.38, p < 0.05) in ER visits when 

consumers reported three or more medical home enrollment changes. (Roby et. al, 

2010)      

Racial and ethnic disparities are an important threat to health care quality.  A key 

outcome of the medical home model is the mitigation of disparities. The PCMH model 

depends on its core feature of patient-centeredness, while enlisting other medical and 

social resources to deal with the challenge (Lantz, Lichtenstein, and Pollack, 2007).  A 

2007 Commonwealth Fund report suggested that medical homes are associated with 

improved access to care, reduction in racial and ethnic disparities, and increased care 

coordination.  In medical homes, minorities were just as likely as their white 

counterparts to get needed care, preventive screening, and have their chronic 
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conditions adequately managed (Beal et al., 2007).  The PCMH model could have 

significant positive implications for historically disadvantaged groups, such as racial and 

ethnic minorities, the medically underserved, those with low income, and the uninsured.  

Finally, this model is associated with vital cost savings during a time when medical 

costs are burgeoning. Here again, multiple demonstrations have recorded significant 

cost savings. The Mercer evaluation of the North Carolina demonstration (using 

conservative estimates) reported cost saving to the state of $60 million in fiscal year 

2003 and, by 2006, a total savings of $161 million. More generous estimations place the 

cost saving to the state at $300 million in 2006 (Nutting et al., 2009). The Marillac 

demonstration observed an annualized savings of $685,539 (between January 2003 

and April 2004). These savings were a result of reduction in duplications and medical 

complications (Hurd, 2008). McCarthy and colleagues (2008) found in 2005 the total 

cost per member per year fell by $530, which translated into savings of $102,000 for 

192 consumer slots.  Conversely, Reid et al. (2010) did not find a statistically significant 

overall cost difference between medical homes and their non-medical home 

counterparts.   

Early demonstration results point to considerable positive outcomes that may 

offset the substantial initial financial start-up cost.  According to the Deloitte Report, 

initial costs are high for the PCP; it requires a one-time investment of approximately 

$100,000 and ongoing expenses would increase this to about $150,000.  They suggest 

that risks for hospitals (possessing an extensive primary care network) are moderate.  

This report estimates a reduction in hospital revenue with a 10% decrease in 

hospitalizations and a 20% reduction in ER visits (Keckley and Underwood, 2008).  The 
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literature is devoid of any return-on-investment studies, as most of the demonstrations 

are still ongoing.  Notwithstanding the size of the financial commitment, Keckley and 

Underwood concluded that it is their opinion that medical homes could pay for 

themselves.  

While hard data for this model is relatively new, each of the key attributes of 

PCMH has been tested extensively in the literature and supports positive medical and 

fiscal outcomes.  Because the PCMH model is a combination of these beneficial 

attributes, it is not surprising that stakeholders are excited at the prospects of medical 

homes.  Below is a brief survey of supporting literature for each key attribute.   

Usual Source of Care  

According to the Agency for Health Care Research and Quality (AHRQ), usual 

source of care (USC) is defined as a particular doctor‘s office, clinic, health center, or 

other place where an individual regularly visits if he or she is ill or requires advice about 

personal health matters (AHRQ, 2001).  

This concept is extensively discussed in the literature and suggests that having a 

USC improves access to timely care, and quality of care and results in significant 

improvements in health status (Blewette et al., 2008; Starfield and Shi, 2004; Xu, 2002).  

Absence of a USC leads to disruption in continuity of care and imposes major barriers 

to the receipt of needed care.  Previous research has shown that a USC is comparable 

to insurance in that it facilitates timely access and sufficient receipt of needed care (Xu, 

2002).   

With respect to utilization of services (hospitalization, ER visits), having a USC has 

been shown to have a significant inverse relationship. Gill and Mainous (2000) 

evaluated continuity of care in Delaware for a period of one year using claims data.  
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They examined the ER visits of individuals with a usual provider over the study period.  

This study found significant lower odds (0.82) of a single ER visit and even lower odds 

(0.56) for multiple ER visits when the enrollee visited a single provider over the duration 

of the study (Gill and Mainous, 2000).  Similarly, Ryan and colleagues (2001) recorded 

that having a usual provider was a consistent predictor of all types of ambulatory care, 

as well as reduced utilization of emergency room services.  Further, Falik et al. (2001) 

observed that Medicaid recipients, who utilized Federally Qualified Health Centers and 

who reported having a regular source of care, had lower odds for preventable 

hospitalizations than their counterparts. DeVoe and colleagues (2007) observed that 

having both insurance and USC was associated with increased prevention. Additionally, 

the Blewette et al. (2008) study using National Health Interview Survey (NHIS) found 

that having USC (provider and site) were consistent with improved preventive activity.   

There is also growing evidence that researcher can differentiate between having a 

regular doctor compared to having a regular site. A study by Xu (2002) observed that 

having a usual physician was more important than having a usual site for receipt of 

preventive screenings (e.g. blood pressure and cholesterol).   

Despite strong evidence supporting a USC and continuity of care, the financing 

structure of our system has been in conflict with the consumer‘s ability to maintain a 

long standing relationship with his/her provider. This divergence has undermined 

continuity of care in many ways, which may include managed competition, which 

promotes employer and consumer decisions made on market-based principles; 

provider-health plan contractual changes; and proliferation of urgent care systems and 

increase in carve-out services (Donaldson, 2001).  The PCMH model seeks to address 
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these issues by proposing a continuous relationship with a personal provider directing a 

team of providers.  

Continuity of Care and Outcomes 

According to the IOM definition, this concept relates to the sustained partnership 

that exists between provider and patient (Donaldson et al., 1996).  Other definitions 

include Starfield‘s (1992 and 1994) longitudinality as long-standing patient-focused 

care.  It is well documented that continuity of care is a core attribute of the quality of 

primary care and an essential component of an optimally performing health care system 

(Saultz and Albedaiwi, 2004; Donaldson, 2001).   

Despite the fact that there is extensive literature on continuity of care some 

researchers have indicated that this has proven to be a difficult variable to measure and 

that rigorous assessment of the exact linkage between continuity and outcome prompt 

methodological challenges (Saultz and Lochner, 2005). This study references 

interpersonal continuity, which refers to continuity as a unique long-standing and 

ongoing personal relationship between the clinician and patient that is characterized by 

trust and responsibility (Saultz, 2003). 

Nevertheless, there is an extensive body of evidence assessing the impact of 

continuity of care.  For the most part this evidence indicates that establishing a 

sustained patient-provider partnership results in significant beneficial outcomes.  In a 

2005 literature review, Saultz and Lochner found forty studies examining interpersonal 

continuity and outcomes. Only five studies failed to report a significant association 

between interpersonal continuity and outcomes (Overland et al., 2001; Gallagher et al., 

2001; Susman et al., 1989; Flynn, 1985; Roos et al., 1980). Twenty-three studies 

reported a positive relationship for all the outcomes (e.g. preventive active, cost, or 



 

49 

consumer satisfaction) studies and interpersonal continuity.  This review found that the 

majority of the studies observed improved outcomes or lower cost (Saultz and Lochner, 

2005).   

Continuity is associated with significant increases in preventive care (Blewette et 

al., 2008; Xu, 2002; Devoe et al., 2007; Starfield, 1998); improved consumer 

satisfaction (Hurley, Gage and Freund, 1991); better medication and appointment 

compliance (Garrity et al., 1998), enhanced recognition of the patients‘ needs, lower 

rates of hospitalizations, reduced use of emergency room, and less intensive medical 

care (Saultz and Lochner, 2005; Guthrie and Wyke, 2000; Forrest and Starfield, 1998).   

Moreover, vulnerable populations (e.g. the chronically ill or individuals with low 

income) who typically require a greater degree of continuous care were found to have 

disproportionately lower rates (DeVoe, 2008).  Nutting and colleagues (2003) in a multi-

method cross sectional study observed that older persons, females, individuals with 

lower educational attainment, low income, and consumers with multiple chronic 

conditions reported significantly higher value in care continuity.   

The PCMH model endorses both USC and continuity of care and is expected to 

result in improvements in preventive care, increases in physician trust, enhanced 

medication compliance, and significant improvement in medical and fiscal outcomes. 

Care Coordination and Outcomes  

Coordination, as defined by Starfield (1994), implies an electronic information 

system that contains patient information.  More recently Starfield (1998) expanded the 

definition to include ease of information use about prior problems and services, as well 

as an appreciation of this information as it relates to current care.  This expanded 
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definition of coordination places the PCP in the context of a focal care person who 

makes referrals and tracks all the care received by an individual.  

Due to the fragmentation of our system, care coordination is especially important 

to the chronically ill because they typically use more hospital care, physician services, 

prescription drugs, and home health services than individuals who are not living with a 

chronic condition (Partnership for Solution, 2002).  Additionally, individuals with multiple 

chronic conditions are often required to navigate our system with dissimilar 

components, making it more complicated to obtain necessary services.  Negative 

navigation experiences may result in delays in needed services (Anderson and 

Knickman, 2001).  The medical home proposes to correct this by establishing an 

ongoing relationship between consumers and providers, as well as ensuring 

coordination of care.  

Studies suggest that improved coordination will result in improved quality of care 

and thereby cost savings as a result of reduction in unnecessary ER visits, 

hospitalizations or readmissions (Barry et al., 2002; Walsh et al., 2002; Liptak et al., 

1998).  Liptak and colleagues studied an intervention of a comprehensive program on 

special needs in Children‘s Hospital at Strong Memorial Hospital of the University of 

Rochester. They found a significant decrease in the average length of stay (83.9 to 10 

days); mean annual admission decrease from 2,796 to 1,622; adjusted median hospital 

inpatient discharges declining from $26.1 to $14.6 million; and cost savings of $77.7 

million for inpatient care (Liptak et al., 1998) 

Additionally, Gordon et al. (2007) examined the impact of care coordination for 

children with special health care needs in a tertiary-care primary care partnership 
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model.  This model assigned each participant with a PCP within the community and a 

special care needs program to assist the PCP, ensuring each child with medically 

complex needs a medical home.  The care coordinators were available weekdays (8am-

6pm) and served as the single point of contact at Children‘s Hospital of Wisconsin for 

PCPs and parents of special needs children. They observed a statistically significant 

reduction in the number of hospitalizations, number of hospital days, tertiary care 

charges and payments for patients enrolled in care coordinated programs.  One 

consequence was an increase in the number of outpatient services (Gordon et al., 

2007).    

Similarly, Forrest and colleagues (2000) examined the effects of physician 

coordinated patient care for specialty referral and its impact on referring physician 

satisfaction.  Their findings suggest that the referring physicians‘ satisfaction rating was 

significantly improved by feedback from specialists (telephone or letter). They also 

found that certain elements (patient history, treatment suggestions, follow-up plans, and 

co-management strategies) included in the specialist letter significantly increased the 

referring physician‘s rating of letter quality. They concluded that better coordination 

between referring physician and specialist achieves an increase in referring physician 

satisfaction and improves the referral completion.  Improvement in the referral process 

may result in enhanced communication and collaboration between the PCP and the 

specialty provider (Forrest et al., 2000).   

The implementation of PCMH model seeks to engage the PCP as a strategic 

manager for patients with the support of electronic medical records and this is expected 
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to significantly increase care coordination.  The impact of this increase in care 

coordination in medical homes should result in multiple beneficial outcomes. 

Provider-Patient Communication and Outcomes 

Despite technological advances, patient-provider communication is critical to 

compassionate and competent care. This partnership is essential to accomplish the 

complex set of self-management behaviors (Golin et al., 1996). Successful physician-

patient communication is ―the means by which information is imparted between a 

source and one or more receivers: a process of sharing meanings and using a set of 

common rules‖ (Berry, 2007, p.1; Northouse and Northouse, 1998). Communication is a 

complex phenomenon that can also occur at multiple levels: intrapersonal, 

interpersonal, group, organizational, and technological.  While, communication in a 

health care setting can be oral, written, or electronic, the interpersonal level is the 

hallmark of medical practice (Makoul, 2003). 

Ong and colleagues (1995) argued that there are three purposes for patient 

provider communications: exchange of information; establishing a good interpersonal 

relationship; and decision-making as it relates to treatment. The primary purpose of 

communication is the mutual exchange of information: from patient to provider (e.g. 

medical history or symptoms) and from provider to patient (e.g. disease management). 

The exchange for the provider is imperative to ensure that the correct diagnosis and 

treatment are made to improve treatment adherence (Brown, Stewart, and Ryan, 2003; 

Ong et al., 1995). For the consumer, the exchange of information is vital to 

understanding the management of their disorder and comprehension of the provider‘s 

instructions (Ong et al., 1995).  With the multi-disciplinary team approach to care it is 

envisioned that the exchange of information will be significantly increased. This 
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improvement should lead to greater self-management and adherence to treatment that 

will impact health outcomes.  

Second, Roter and Hall (2006) argue that communication is the instrument through 

which interpersonal relationships are formed.  Interpersonal relationships are 

considered a prerequisite for effective medical care. Patient-centered communications 

in medical homes provides an ideal approach that should result in an egalitarian 

relationship between the provider and the consumer where common ground is achieved 

(Ong et al., 1995). The literature confirms that achieving common ground, as it relates 

treatment, has been found to enhance patient adherence to treatment (Heisler, et al. 

2003); improve patient satisfaction (Clever et al., 2008); reduce post-visit concerns; 

decrease referral rates; and increase efficiency (Stewart et al., 2000). The third purpose 

of patient-provider communication is shared medical decision-making (SDM).  An 

expanded discussion on SDM follows below. 

Additionally, the dynamics of communication and the quality of the relationship 

between patient and provider is associated with both health care expenditure and 

outcomes (Wallace et al., 2008; AHRQ, 2005).   There is a growing body of evidence 

that suggests that the manner in which providers communicate with their patients can 

have considerable impact on patients‘ personal health behaviors and outcomes (Heisler 

et al., 2007; Finney-Rutten et al., 2006; Aston et al., 2003; Stewart et al., 2000; Stewart 

et al., 1999).   

Improving awareness of patient-provider collaborations and shared management 

may have a significant impact in treatment adherence management in the chronically ill 

(Roter and Hall, 2006).  Patient-provider communications have been shown to be 
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associated with improved quality of care as it relates to pain management, high blood 

pressure, high blood glucose, reduced recovery time, and improved emotional health 

and functional status (Smith et al., 2006; Stewart et al., 2000; Stewart et al., 1999; 

Stewart, 1995). Additionally, physician communication is considered to be an important 

determinant of patient satisfaction (Weiss and Lonnquist, 2006) and a contributor to the 

reduction of racial/ethnic disparities (IOM, 2003; Clemens-Cope and Kenney, 2007).  

Further, patient-provider communication is a contributor to the reduction of racial/ethnic 

disparities (IOM, 2003; Clemens-Cope and Kenney, 2007). 

More and more patient-provider collaborations are being advocated for because 

informed consumers are more likely to participate in their care, make intelligent 

decisions, find common understanding with providers, and adhere to treatment 

protocols (Epstein, Alsper, and Quill, 2004). Adequate communication is necessary to 

alter a relationship from a physician dominated one to one that is patient-centered 

(Epstein, Alsper, and Quill, 2004).  

It is envisioned that in medical homes, optimal patient-provider communications 

will result in improvements in quality of care; enhancements in patient satisfaction; 

reduction in racial and ethnic disparities; an increase in treatment adherence; 

improvement in health outcomes; and a decrease in cost and utilization.  

Shared Decision-Making and Outcomes 

For decades research has focused on the relationship between medical decision-

making and consumers‘ informational needs. Today, shared decision-making (SDM) is 

being encouraged as an ideal model of clinical decision-making and an ethical 

imperative (Whitney, 2003). Individual patients have a variety of preferences in their 

care processes and outcomes; hence shared decision-making guarantees that the 
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patient‘s voice is being heard as treatment options are provided.  Informed decision-

making is estimated to occur in only 9% of ambulatory clinics and physicians ask 

consumers whether they have questions in less than half that number (Epstein, Alsper, 

and Quill, 2004; Braddock et al., 1997).   

Nevertheless, the literature supports that SDM is ethically appropriate and 

promotes patient autonomy (Edwards, Davies, and Edwards, 2008; Ashcroft, Hope and 

Parker, 2001); enhances standards of care (Coulter, 1997); is associated with greater 

adherence to treatment (Greenfield, Kaplan, and Ware, 1985); and improves health 

outcomes (Greenfield et al., 1988; Greenfield, Kaplan, and Ware, 1985). 

Moreover, patient participation in care decisions for chronic conditions (e.g. 

diabetes) is increasingly being touted for several reasons: multiple treatment options are 

available, that require the patient to engage in an intricate set of behavioral changes 

(Golin et al., 2002; Frewer et al., 2001); involvement in decision-making can empower 

patients to engage in self-care (Barry, 2002; Frewer et al., 2001) and improved 

decision-making has been found to result in positive health outcomes (Greenfield et al., 

1988).   

However, other research suggests that some patients are not interested in being 

involved in care decisions (Levinson et al., 2005; Golin et al., 2002) and may be less 

likely to want to be involved in care than their non-chronically ill counterparts (Arora and 

McHorney, 2000). Despite this, Sullivan (2003) asserts that it is a consumer‘s right to 

understand his/her condition, prognosis, and any treatment choices regardless of a lack 

of desire to participate in decision-making. 
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As primary care physicians evolve toward adopting the medical homes concept it 

is imperative that they begin engaging their patients. Providers and their patients must 

be taught to recognize the literacy skills of their consumers (DeVoe et al., 2007).  Based 

on general communication literature, improvement strategies are identified as active 

listening and offering small digestible quantities of information, then stopping to 

ascertain if the consumer understands (Epstein, Alsper, and Quill, 2004).       

Epstein and associates (2004) recommend several steps to assist providers to 

further improve collaborations with patients and they are understanding the patients‘ 

experience and expectations; building partnerships; offering evidence (including a 

balanced discussion); providing recommendations, and checking for understanding.  As 

with optimal patient-provider communication, it is proposed that improvements in SDM 

in a PCMH results in an informed and engaged consumer who is empowered to employ 

self-care activities that should translate into positive health outcomes and reduced 

health care cost. 

In summary, the extensive literature, which positively supports the key attributes of 

the PCMH model, suggests that significant gains can be made with implementation of 

this model for the care of the chronically ill from both a medical and fiscal standpoint.  

Analytic Framework 

Conceptual Model of Medical Home Utilization  

This dissertation is underpinned by a proposed theoretical framework called the 

Conceptual Model of Medical Homes Utilization, which is driven by the literature. This 

framework proposes the following domains: medical home characteristics; individual 

characteristics (predisposing, enabling, and need) from the Andersen Behavioral Model 

of Health Care Service Access; and outcomes (medical and fiscal) (See Figure 2-1). 
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Andersen Behavioral Model of Health Care Service Access: Individual 
Characteristics 

This framework was originally developed by Andersen and colleagues in the 

1960s to define and measure equitable access, elucidate family health care utilization, 

and support policies that promoted equitable access (Andersen, 1995). The basis of this 

conceptual framework outlines health service access as a function of predisposing 

factors, enabling factors, and need factors (Andersen and Aday, 1978). The Andersen 

Behavioral Model has received considerable attention in health services research and 

the majority of studies in recent decades that have examined access to health care 

have used this framework to guide their research.    

The individual characteristics construct is divided into three subcategories: 

predisposing, enabling and need factors. Predisposing factors represent biological 

imperatives (demographics), sociological factors (social structure) and psychological 

factors (health belief). Demographic characteristics (i.e. age, race, and sex), according 

to Andersen, are biological imperatives that suggest the likelihood of an individual‘s 

need for services. Social structure is broadly measured and determines a person‘s 

societal status (i.e. occupation, education, culture, social networks, and influences). 

Health beliefs are an individual‘s knowledge, attitudes, and values that drive their 

perception of need and service use. Andersen (1995) asserts that in order to promote 

access, a variable must be potentially ―mutable‖ or driven by a specific policy change 

that may result in behavioral change.  Andersen assigns each of these characteristics a 

level of mutability. Both demographic and social structure factors are assigned either a 

low degree of mutability or immutable. Health beliefs are typically measured with a 

medium degree of mutability (Andersen, 1995).   
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Predisposing characteristics generally refer to individual level characteristics that 

influence services utilization. They are neither directly related to the need for care nor 

are they responsible for utilization. In a review, De Boer and colleagues (1997) 

examined fifty-three articles on hospitalizations and physician visits across multiple 

chronic conditions and countries. They observed that predisposing characteristics (e.g. 

age, sex and marital status) in the chronically ill have not been found to be predictors of 

hospitalizations. More recent studies have examined race and ethnicity and suggest 

that African Americans and Hispanics have significantly lower rates of health service 

utilization than non-Hispanic whites (America College of Physicians, 2000; Eggers and 

Greenberg, 2000; Mayberry, Mili, and Ofili, 2000).  

Based on empirical evidence, this model proposes a unidirectional relationship 

between predisposing variables and PCMH access. Predisposing characteristics also 

affect the outcome variables and therefore are linked to outcome.  

Need characteristics serve to explain an individual‘s help-seeking behaviors.  

Andersen (1995) expresses need as perceived need (person driven) and evaluated 

need (provider-driven). Perceived need or self-assessed need is considered mutable 

and may increase or decrease through education. Additionally, evaluated need is 

professionally determined and may be altered to influence use (Andersen, 1995).  

Considerable discrepancies exist between perceived and evaluated need. Increasing 

disease severity in the chronically ill is a significant predictor of hospitalizations and 

physician visits.  So, the link between need variables and physician behavior is less 

evident (De Boer, 1997). However, studies examining stroke patients with lower health 
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functioning and complications, as well as increased co-morbid conditions experienced 

more hospitalizations (Evers et al., 2002).   

This study proposes that the relationship between PCMH utilization and need 

characteristics is multi-directional. While an individual‘s disease severity drives the 

propensity to seek care in a PCMH. However, use of their services should increase 

chronic disease management (McCarthy et al., 2008), and improve patient-provider 

communication, which should translate into greater treatment adherence and self-

management (Roter and Hall, 2006; Heisler et al., 2003; Heisler et al., 2002).  

Consequently, reduction in disease severity should be expected. Here we expect need 

variables to also have some impact on our outcomes.  

Enabling characteristics are the third category of factors that explains an 

individual‘s ability to obtain health care services. These characteristics pertain to 

facilitators of or impediments to service use for both individual level resources (financing 

of care: income and spending) and organizational or community-level factors (provider-

patient ratio) (Andersen, 1995). Earlier studies placed emphasis on enabling resources 

by evaluating community-level socioeconomic status at differing income levels (Billings, 

1990; Billings et al., 1996; Laditka and Laditka, 1999) and insurance coverage 

(Weissman et al., 1992). De Boer and colleagues (1997) observed mixed results as 

they pertain to the impact of income and health care use, finding that individuals with 

lower incomes have higher rates of hospitalizations and physician visits. Hence, this 

study hypothesizes that the relationship between enabling characteristics (i.e. income) 

and PCMH utilization is unidirectional.   
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The impact of health plan characteristics on medical care quality and utilization 

has been the source of much debate.  A study by Tye et al. (2004) observed that 

compared to older managed care typologies by teasing out specific characteristics they 

were able to observe a less imprecise impact on service utilization. Early studies 

indicated that preventive screening was higher in health maintenance organizations 

(HMO), but more recent analysis suggest more unclear results (Phillips et al., 2004; 

Wee et al. 2001; Hsia et al. 2000; Reschovsky and Hargraves 2000; Solanki and 

Schauffler 1999; Tu, Kemper, and Wong 1999; Gordon, Rundall and Parker 1998; 

Phillips, Kerlikowske et al. 1998; Makuc, Freid and Parsons 1994). The ambiguity of 

these results suggests that comparisons between aggregate plan types (e.g. HMO vs. 

non-HMO) are no longer relevant and any examination should consider specific plan 

characteristics. The proposed model suggests a multidirectional relationship, whereby 

specific health plan characteristics are more likely to have contractual agreements with 

medical homes. The productivity of medical care may induce a health plan to impose 

certain requirements (e.g. utilization management) (Figure 2-1).  
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Table 2-1.  NCQA levels of medical homeness 
Level of qualifying Points Must pass elements at 50%  

Level 3 75 – 100 10 of 10 
Level 2 50 - 74 10 of 10 
Level 1 25 – 49 5 of 10 
Not a recognized PCMH 0 - 24 < 5 
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Figure 2-1.  Medical homes conceptual model  
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CHAPTER 3 
METHODS 

Research Questions and Hypotheses 

This study seeks to answer the following research questions. Does the proposed 

medical home index reveal an interpretable factor structure of the construct? Do certain 

individual characteristics predict medical home participation? Do medical homes impact 

outcomes (fiscal and medical) of individuals living with chronic conditions? Does a 

specific chronic condition moderate the effects of medical homes on outcomes?  

Hypothesis for RQ1. There will be an interpretable factor structure of the 

construct. 

Hypothesis for RQ 2. Predisposing, enabling, and need characteristics will be 

associated with medical home participation. 

Hypotheses for RQ 3.  

a) Respondents with chronic conditions in medical homes have lower total 
expenditures compared to their chronically ill counterparts not in medical 
homes. 

b) Respondents with chronic conditions in medical homes have greater numbers 
of outpatient visits compared to those not in medical homes. 

c) Respondents with chronic conditions in medical homes experience fewer 
inpatient hospitalizations than those not in medical homes. 

d) Respondents with chronic conditions in medical homes report fewer 
emergency room visits than those not in medical homes. 

Hypothesis for RQ 4. No chronic condition will out-perform others in a medical 

home setting. 

Data Source 

This study utilized the Medical Expenditure Panel Survey Household Component 

(MEPS-HC) to examine the concept of medical homes in a chronically ill adult 



 

64 

population based on certain findings from the literature (AHRQ, 2008). Bethell and 

colleagues (2005) examined multiple population-based data sets to measure the AAP 

definition for children with special health care needs. Their study concluded that the 

National Survey of Children with Special Health Care Needs (CSHCN) and the CAHPS-

CC2.0H provide the most comprehensive data for this population and that, while MEPS 

is less comprehensive, it does provide sufficient measures.  

Medical Expenditure Survey 

The MEPS is a nationally representative survey of medical care use and spending 

of non-institutionalized US civilians. The Agency for Health care Research and Quality 

sponsors this initiative (AHRQ, 2008). It is designed to provide estimates on insurance 

coverage, source of health care payment, and annual health services use and 

expenditure of its population. This survey also includes information from employers, 

medical providers, and insurance providers to augment data ascertained from 

respondents. MEPS is a family of three inter-related components: household 

component (HC), medical provider component (MPC), and insurance survey (IC).  

MEPS is designed to allow for both family and person level estimates (AHRQ, 2008; 

Cohen, 2003; 2002). This study used the household components of MEPS data to 

acquire individual-level estimates. 

MEPS- HC Data 

The household component is the core component of MEPS. The sampling frame 

for MEP-HC is drawn from the respondents of the National Health Interview Survey 

(NHIS). NHIS is a multi-stage cluster with unequal probability selection sample design. 

It is conducted by the National Centers for Health Statistics and is an annual household 

survey of approximately 42,000 households (or 109,000+ individuals). NHIS offers 
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national estimates of non-institutionalized US civilians (AHRQ, 2008; Cohen, 2002). The 

use of the NHIS sampling frame gives MEPS considerable advantages: cost savings by 

reducing screening cost; enhanced capacity for longitudinal follow-up by linking with 

NHIS respondents for an additional two years; and increases in the number and 

dispersion of primary sampling units (195 PSU), which provides for greater precision 

(Cohen, 2002).    

MEPS-HC captures information relevant to the household and the individual: 

demographic characteristics, health status, access to health care services, service 

utilization, payments associated with services, care and insurance coverage 

satisfaction, income, and employment status. MEP-HC design includes stratification, 

clustering, multiple stage selection and disproportionate sampling. Sampling weights 

are also integrated to reflect adjustments for survey non-response and population totals 

from the Current Population Survey (Cohen, Makuc, and Ezzati-Rice, 2007; McCollum 

et al., 2007; Cohen, 2003).  

Given that MEPS utilizes complex sampling, weights are required to ascertain 

unbiased national estimates of person-level changes in health care utilization and 

expenditure. There are two weighting variables in MEPS: person-level weights in the 

annual data file and longitudinal weights in the panel file. The focus of this research was 

to obtain cross sectional estimates using four years of the MEPS (2004-2007) and 

therefore it is appropriate to use person-level weights.  

Generally, the information is collected using a computer-assisted personal 

interviewing technology with adult informants who provide information about themselves 

and any member of the household under the age of 17 years. Older respondents 
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provide their own information. On average the interview is about 90 minutes long.  

MEPS-HC collects exhaustive self-reported information on demographics, income, 

access to care, service utilization and expenditures, and insurance coverage. Further, 

MEPS samples providers, identified by the respondent, to compile additional information 

that augments or validates the self-reported information. Information is compiled on 

diagnoses, charges, and payments. Other data points include prescribed medication 

(prescription, quantity, etc.) and inpatient stays (DRG).  

The survey is a series of overlapping panel designs with a total of five rounds of in-

person interviews completed over a 30 month period to generate the annual service use 

and cost for two full calendar years (Figure 3-1).  Each round of interviews is spaced out 

at approximately five to six month intervals, with each round of interviews asking about 

the period from the last interview (Cohen, 2003).  

The response rates of MEPS appear to be declining, ranging from as high as 

70.7% (1996) to 58.3% (2006). The response rates for this study period were 63.1% 

(2004) and 61.3% (2005).  Weighted sequential hot-deck imputation was used to impute 

missing data (Machlin and Dougherty, 2007).    

Sample Inclusion/Exclusion Criteria 

 All respondents who indicated having a usual source of care. 

 All respondents aged 18 years and older with one or more International 
Statistical Classification of Diseases and Related Health Problems (ICD-9) code 
of these following chronic conditions in MEPS:  a) diabetes (DM) ICD-9 250.xx;  
b) asthma ICD-9 493.xx;  c) high Blood Pressure (HTN) 401.xx;  d) chronic 
obstructive pulmonary disease (COPD) ICD-9 490.xx, 492.xx, 494.xx, 496.xx;  e) 
stroke ICD-9 430-438; f) depression ICD-9 296.xx, 311.xx; g) arthritis ICD-9 714-
715, 720, V135; and h) coronary heart disease (CHD) ICD-9 411-414, V458.  
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Description of Outcome Measures and Independent Variables 

Outcome Measures 

The outcome of interest was divided into the two categories in the theoretical 

framework: medical and fiscal outcomes. Medical outcomes included service utilizations 

(inpatient, outpatient, Emergency Room visits, and pharmacy). The fiscal outcome 

measure of interest is total expenditure. 

Utilization Measures 

This study examined five measures of utilization which were total numbers of 

hospitalizations, length of inpatient stays, outpatient care visits, ER visits, and 

prescription drug uses. These variables were constructed from the MEPS Events Files 

as the total counts over the study period.  

Hospitalizations:  This measure is the total number of discharges from hospital 

and the length of stays. This variable was retrieved from the Hospital Inpatient Stay File.  

Physician Visits: This measure is the total number of physician visits over the 

study period. Physician visits has been used in previous medical homes studies as an 

indicator of utilization. Physician visits are found in the MEPS Event Files (office and 

hospital based outpatient). Oral consults between provider and consumer will also be 

considered a provider visit.  

Emergency Room Visits: This measure includes the total number of ER visits 

over the study period. ER visits are found in the MEPS Event Files. 

Prescription Drug Use: This measure is the total number of prescription drugs 

used for the duration of the study period. This variable was found in the Prescription 

Drug File. Insulin and diabetic equipment and supplies are also included. 
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Expenditure Measure 

Total health care expenditure is all expenses associated with utilization and 

services.  According to Zuvekas and Cohen (2002), total health care expenditure in 

MEPS is the sum of all payments made (third party + out-of-pocket payments), rather 

than the sum of payments billed by the providers for care delivered. In health services 

research it important to tease out the definition of charges (fees billed by providers to 

individuals or payers) and expenditure (direct payments to providers or health service 

organizations by individuals or payers) (AHRQ 2002; Berk and Monheit, 2002). In this 

study the measure of expenditures is the annual health care expenditure. 

Independent Variable  

Construction of a Medical Home Index  

Historically the existence of a medical home was assessed by the existence of a 

usual source of care (Ortega, et al., 2000; Adams and Johnson, 2000). Over time the 

definition expanded to the commonly known definition provided by the AAP (2002) that 

asserts that PCMH is more than just a place and refers to a partnership approach to 

primary care that engages the health provider, individual patient, and families members 

(where appropriate). The care provided is accessible, family centered, coordinated, 

comprehensive, continuous, culturally competent, and compassionate (American 

Academy of Pediatrics, 2002). The first step in conducting this study required an index 

that indicated whether or not an individual‘s care was consistent with principles of 

PCMH. The following are medical homes indices that exist in the literature to 

accomplish this task. 

Commonwealth Fund Medical Home Index: Defined by four items that are 

included in the index: existence of a usual source of care (USC), experience no difficulty 
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contacting provider by telephone, experience no difficulty getting care after hours, and 

reported that their office visits were always on schedule and well organized. 

Psychometric properties not reported (Beal et al., 2006). 

Keickhefer Medical Home Index (KMHI): A ten item index: visits the USC for 

new health problems, visits the USC for preventive health care, visits the USC for 

referrals to other health providers, difficulty obtaining an appointment, appointment wait 

time, degree of difficulty contacting provider by phone, provider listens and gives 

information, satisfaction with overall care, and satisfaction with staff. The internal 

consistency or Cronbach alpha was recorded to be 0.71 (Keickhefer et al., 2005). 

The use of the Commonwealth Fund index for this study, however, would not allow 

this study the opportunity to subdivide the items into domains consistent with the AAP 

definition.  While the KMHI affords for such divisions, it does not cover all the domains.  

KMHI includes enhanced access, care coordination, quality, and safety (patient-provider 

communication and satisfaction).   

The AAP definition of the medical home concept, however, encompasses a few 

more core features: accessible, continuous, comprehensive, whole-person oriented, 

compassionate, culturally sensitive and coordinated care. The proposed index utilizes 

five of the AAP domains: enhanced access, continuity of care, comprehensiveness, 

coordinated care, and quality and safety focused (encompasses culturally effective 

care, optimal patient-provider communication, and shared decision-making). All of the 

items included are representative of constructs consistent with the AAP definition (AAP, 

2004).   
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Distinct from the KMHI, this research includes additional measures that 

encompass more of the AAP definition domains which are care continuity, 

comprehensive care, and additional measures relating to quality and safety. With 

respect to a quality and safety focus, this research asserts that patient satisfaction is an 

outcome and inserts measures relating to culturally effective care and shared decision-

making.  

In this research, having a medical home indicates the receipt of care that is 

consistent with the AAP domains listed above. To assess whether an individual 

received care consistent with medical homes, the less conservative ―on average‖ 

approach was employed. According to Bethell and colleagues (2004) the ―on average‖ 

approach indicates an individual‘s medical homeness when optimal care is received on 

average across all domains. Alternatively, they also utilized the conservative ―on every‖ 

approach, which requires that an individual receive the highest level of care in each of 

the domains. Table 3.1 outlines the questions relevant to the index and the proposed 

scoring associated with each option.   

Enhanced access (EC): Seven- item that ascertains if access to care is improved 

in a medical home. All items were scored as either zero or one: three items (existence 

of a USC, conditions for accessing care at the USC, and expanded hour of operation); 

yes (1) and no (0). Two items pertaining to ability to contact via phone and contacting 

after hours ascertain the degree of difficulty: not at all difficult (1); not too difficult (1); 

somewhat difficult (0) and very difficult (0).  Respondent were also asked whether they 

were able to get appointments when it‘s needed: always (1), usually (1), sometimes (0) 

and never (0). 
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Continuity of care (UCI): This domain is the proportion of consumers seeing the 

same provider over the study period. Using the event files, this variable was calculated 

as a clinician index based only on total number of ambulatory visits to USC divided by 

total ambulatory visits over the study period (Jee & Cabana, 2006).  

Usual Clinician Index = # ambulatory visits to USC / # overall visits in study. 

In this study UCI will be categorized into groups similar to research completed by 

Rodriquez et al. (2007). However, this study will make use of two groups, UCI between 

0.50 and 1.0 (1) and no UCI less than 0.50 (0). 

Comprehensiveness of care (COMC): This domain is operationalized as three 

questions that ascertain respondents‘ level of difficulty receiving needed care 

(specialist, medical, and prescription drugs): not a problem (1); small problem (0) and 

big problem (0).   

Coordination of care (COOC): This domain contains two questions.  MEPS ask 

respondent whether their provider asks about other treatments and if they go to their 

USC for referrals: yes (1) and no (0).   

Quality and safety-focused care (QNS): This is a seven-item domain that 

encompasses three aspect of quality care: optimal patient-provider communication care, 

shared decision-making, and culturally component care: 

 Optimal patient provider communication: Uses the four MEPS questions that 
captured patient‘s perception about provider communications: respect, provider 
listens to patient, spends sufficient time and explains so individual understands.  
Options are: always (1), usually (1), sometimes (0), and never (0). 

 Shared decision-making: Using the two MEPS questions that capture a patient‘s 
perception concerning involvement in care decisions (ask for consumer 
involvement in care and give consumer some control). Options are: always (1), 
usually (1), sometimes (0), and never (0). 
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 Culturally effective care: Single item domain that ascertains whether provider 
speaks language of consumer or offers translation services: yes (1), and no (0).    

The primary independent variable of interest is the medical home index.  Using the 

proposed twenty item index that is consistent with the AAP definition of PCMH, this 

study will assign chronically ill adults to medial homes. The AAP definition of medical 

homes has led to the advancement of the operationalization of the concept and hence 

there is a growing body of literature on the medical home. However, the challenge 

remains to standardize the measures that would lead to less variation in interpretations 

of the definition (Bethell et al., 2005). One of the strengths of this study is that it will 

evaluate the psychometric properties of the medical home index developed for use with 

the MEPS, an area of very little research.    

 The medical home variable was operationalized as both a dichotomous variable 

(Yes/No) based on a cut point established by the distribution and as degrees of medical 

homeness (categorical variable based on cut points established by the quartile 

distribution). Using the NCQA scoring as a guideline, a dichotomous cut point (Yes/No) 

at the 25th percentile was assigned as not being in a medical home and the remaining 

percentiles were assigned as having a medical home. Similarly, the levels of medical 

homeness (high, medium, and low) were based on the three remaining percentiles in 

descending order. 

Control Variables 

The association between PCMH and the outcome measures can be altered by the 

difference in some individual characteristics (e.g. disease severity). Hence these 

variables were included as control variables. Control variables were grouped according 

to the Andersen Behavioral Model of Health Care Service Access. 
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Predisposing Variables 

Demographic variables included in this study were age, race/ethnicity, sex and 

residence. Age was operationalized in four categories: 18-24, 25-44, 45-64, and 65 and 

older. Race and ethnicity were categorized into: non-Hispanic white, non-Hispanic 

African-American, Hispanic, and other.  Sex was dichotomized as female or male.  

Place of residence was divided into rural/urban and census regions. Residential regions 

were the following census regions: Northeast, South, Midwest, and West. Urban/rural 

difference was dichotomized.   

Social structure included marital status and educational attainment. Marital status 

was reclassified as married, widowed/divorced/separated, and never married.  

Educational attainment was categorized in five groups: less than high school, completed 

high school, any college, completed college, and graduate school. 

Knowledge and practices in this study include two questions on their propensity to 

seek care questions that are indicative of individual health conscientiousness and 

prevention orientation. Propensity toward prevention (Phillips et al., 2004; Tye et al., 

2004) was operationalized as the frequency of dental check-ups: twice a year or more, 

once a year, less than once a year, and rarely or never.  Health conscientiousness was 

categorized as an individual‘s likelihood of receiving a routine medical checkup: within 

the past year, within the past 2 years, within the past 3-5 years, and more than 5 years 

(Xu, 2002). 

Need Variables 

There are two types of need variables used in this study: perceived need (self-

rated health status) and evaluated need (number of chronic conditions and measure of 

disease severity). Self-rated health status was ascertained in MEPS by asking 
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respondents how they rate their health status. This ordinal variable was categorized as: 

excellent, very good, good, fair, and poor.   

The number of chronic conditions was calculated as a count variable of the chronic 

conditions stated by each respondent. The SF-12 physical component was used to 

calculate the measure of disease severity. SF-12 was produced as an abridged version 

of SF-36 while remaining as closely as possible to the physical and mental components 

of its parent scale. SF-12 is composed of questions pertaining to physical functioning, 

pain, and general health. SF-12 has been validated in many countries. The score range 

from 0 to 100 (mean 50 and standard deviation 10), with high scores indicative of better 

physical functioning (Ware, Kosinski, and Keller, 1998). 

Enabling Variables  

The income variable in MEPS was calculated from each person using various 

sources like wages, interest, pensions, unemployment compensation, workers 

compensation, social security, public assistance, child support, cash transfers, royalties, 

rental income, etc.  Income is categorized as: poor (at or below the poverty line PL), 

near poor (over the PL-125% PL), low income (125% - <200% PL), middle income 

(200% - <400%), and high income (over 400%). 

The insurance variable was categorized as any private, uninsured, and three 

levels of publicly insured (Medicare, Medicaid+ SCHIP, and Other). The second 

insurance variable was operationalized using a health plan typology discussed by Tye 

and colleagues (2004). This study includes variables from the Managed Care section.  

The gatekeeper requirement is ascertained from the question in MEPS that asks 

respondents if their health plan requires an individual to sign up with a particular PCP 

(yes/no). A defined network is operationalized using two MEPS questions: if there is a 
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book or list of providers associated with the plan (yes/no); will that plan pay for cost of 

visits to doctors outside of network (yes/no). 

Finally, a dummy variable indicating the year of participation in the study was 

included as a control variable. Inclusion of this variable is important to control for time-

varying error to control for possible unobserved factors (Wooldridge, 2006).    

Study Design and Statistical Analysis 

This study utilized a retrospective quasi-experimental design that involved the 

comparison of chronically ill adults in a treatment group (access chronic care in a 

PCMH) to a control group (care outside a PCMH) over the study. Individuals were 

assigned to treatment groups based on the twenty-item index described above.  

Social science research make use of certain naturally occurring exogenous events 

to observe outcomes with a treatment group (in a medical home) and control or 

comparison group (Wooldridge, 2006). Cook and Campbell (1979) state that quasi 

experiments, unlike randomized controlled trials (RCT), are not characterized by initial 

random assignment for inferring treatment-caused changed.  Consequently, these non-

equivalent groups differ from each other in many other ways beside the treatment 

effects. Under these circumstances it is often difficult to ascertain the direction of 

causation in natural experiments because of threats to internal validity (selection, 

maturation, attenuation, etc.) of the study (Cook and Campbell, 1979). Certain statistical 

and econometric techniques can be used to control for these threats and will be 

discussed later.   

Multiple strategies were employed using both Statistical Analysis Software version 

9.1 (SAS, 2004) and Stata 9.2 (StataCorp, College Station, TX). Alpha level will be set 

at 0.05 or the theoretical relevance to the study. Descriptive analyses were completed 
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on the following variables: age, sex, race/ethnicity, income, and insurance.  Bivariate 

analyses were also completed to examine the relationship between the independent 

variables and dependent variables. The current study also assessed the psychometric 

properties of the proposed medical home index. 

Psychometric Properties of the Medical Homes Index 

The methodological paradigm of psychometrics was developed in an effort to 

measure assorted psychological and sociological phenomena (DeVellis, 2003). It is 

concerned with the attributes of a particular scale/index: type of data generated by the 

scale and the reliability and validity of data captured (Furr and Bacharach, 2007). This 

study examined the reliability and validity of the proposed medical home index. 

Reliability can be defined in multiple ways: the extent to which an instrument 

measures consistently under varying circumstances (Streiner and Norman, 2003, p. 6) 

or the reflection of the quantity of random and systematic error that is built in the 

measurement (Streiner and Norman, 2003, p. 126). There are three ways to measure 

reliability: internal consistency, stability, and standards of acceptable reliability. Each 

measure embodies different properties. This study utilized the most commonly used 

measure, internal consistency.   

Internal consistency corresponds to item homogeneity or the extent to which the 

items in an index jointly measure the underlying construct (Henson, 2001). Cronbach 

alpha or coefficient alpha explains the percentage variance that an experimental scale 

would explain for a hypothetical true scale.  A high level of internal consistency is 

desired because when the error is high, the score becomes more difficult to interpret 

(Henson, 2001).  A generally acceptable Cronbach‘s alpha used in the development of 
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an index is 0.70, but no higher than 0.90 (Nunnally, 1978).  The following equation 

defines the Cronbach alpha (Cronbach, 1951) 

α = k / (k-1) [1- (Σζ2
k / ζ

2
Total)],  (3.1) 

where  

k = number of items 
Σζ2

k = sum of the variance of all the items 
ζ2

Total = variance of the total score 
 

Using equation (3.1), the internal consistency was calculated for each domain, as 

well as the internal consistency of the medical home index. 

Validity is defined as a scale‘s ability to measure what it is designed to measure 

(Streiner and Norman, 2003, p. 172). Validation of a scale requires empirical 

investigations depending on the type of validity being studied (Nunnally, 1978).  There 

are multiple types of validity: concurrent, content, and construct (Streiner and Norman, 

2003).  It is important to evaluate the construct validity or the accuracy of the index‘s 

operationalization, as this has significant ramification in the interpretation of the results. 

Multivariate Analysis  

RQ1: Does the proposed medical home index reveal an interpretable factor 

structure of the construct? According to Nunnally (1978), factor analysis is a broad 

group of techniques that conceptualizes clustering of variables and mathematical 

procedures that ascertain which variables belong to which cluster (factor).  Factor 

analysis is valuable for determining whether highly inter-correlated variables fragment 

into common factors, which are weighted combinations of variables (Streiner and 

Norman, 2003). This research conducted an exploratory factor analysis as an initial step 

in the development of the medical home index. The application of factor analytic 
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techniques is completed to reduce the number of variables and to identify structure in 

the relationships among variables (Portney and Watkins, 2000; Nunnally, 1978).   

Exploratory factor analysis is a stepwise approach: step one requires the 

condensing of variables into smaller numbers of factor regardless of the interpretation, 

and step two is the rotation of factors or the linear combination of the original factors 

(Nunnally, 1978). The factor analysis approach used in this study is the principal 

component analysis (PCA) that represents the most advantageous method of 

condensing variables into a few common factors (Nunnally, 1978).   

This method was devised by Pearson in 1901 and later modified by Hotelling in 

1933 (Jolliffe, 2002; Nunnally, 1978).  PCA was performed to determine whether the 

proposed medical home index does in fact measure one distinct construct. This is a 

technique that is used in multivariate data analysis to ―reduce the dimensionality of 

datasets consisting of large numbers of interrelated variables, while retaining as much 

as possible of the variation present in the data set‖ (Jolliffe, 2002). 

PCA expresses the amount of variance accounted for by each identified principal 

component calculated in a given analysis (Nunnally, 1978). Each principal component is 

a linear combination of original variables with coefficient values that are equivalent to 

the eigenvector of the correlation or covariance matrix (Portney and Watkins, 2000; 

Hatcher, 1994).   

It is possible to compute a score for each respondent on a principal component. 

The actual scores on the twenty-item index would be optimally weighted and then 

totaled to calculate their scores for each component.  Equation (3.2) is the general form 

of the formula used to calculate the first principal component extracted (Hatcher, 1994). 
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A1 = α11(X1) + α12(X2) + ...... α1p(Xp),       (3.2) 

where 
 
A1 = the respondent‘s index score on principal component 1 (the first   

component extracted) 
α1p = the regression coefficient (or weight) for observed variable j, derived 

from creating principal component 1 
Xp = the respondent‘s index score on observed variable p. 

 
The first component extracted explains a major portion of the variance. Similarly, a 

score was calculated for the remaining principal components.  Each successive 

component accounts for a bit more of the total variance until all variance is explained.  

The regression coefficients computed are known as eigen-equations. This specialized 

equation tabulates weights or eigenvalues, which refer to the total variance explained by 

each factor. A scree plot was generated to provide a geographical image of the 

eigenvalues in descending order. A cutoff point of 1.00 (Kaiser Criterion) was imposed 

for theoretical significance (Portney and Watkins, 2000; Hatcher, 1994). 

The results of the PCA are a factor matrix that provides the factor loadings for 

every variable on each factor. Factor loadings are correlations between each factor and 

variable. They are interpreted as correlation coefficients (ranging from 0.00 to 1.00) with 

positive and negative values.  A factor loading greater than 0.40 is indicative of a strong 

relationship (Portney and Watkins, 2000; Hatcher, 1994). 

The next step is a factor rotation, which is a complex multidimensional statistical 

solution where each variable is highly correlated to only one factor. A varimax factor 

rotation (or orthogonal rotation) with a Kaiser criterion was used. The varimax rotation 

occurs when the factors are kept at right angles, with an assumption of independence, 

and maintains maximum separation. The results provide a rotated factor matrix, which 
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explains the spatial coordination of each variable. By examining each row across the 

matrix, the factor with the highest loading for each variable can be determined. The 

naming of factors was completed based on the theoretical construct.  

In this study, all the variables were coded to equal zero or one, which poses 

significant threat to the underlying assumption of normality. The literature confirms that 

several options are available to a researcher encountering this challenge. One such 

option is the use of other statistical packages, such as Mplus or SAS polychoric macros, 

which utilize tetrachoric correlations (which assumes that the underlying binary variable 

is normally distributed) in computing the factor solution. The responses to the twenty 

items were subjected to a polychoric exploratory factor analysis using the principal 

component method to extract factors followed by a varimax (orthogonal) rotation.   

From this analysis it was anticipated that a factor would emerge that reflected one 

distinct medical home construct. Following the exploratory factor analysis, items were 

added or eliminated. 

RQ 2 and RQ 3: Do certain individual characteristics predict medical home 

participation?  Do medical homes impact outcomes (medical and fiscal) of 

individuals living with chronic conditions?  Quantifying the impact of medical homes 

in the study context is challenging because individuals are not randomly assigned.  

Individuals, for various reasons, select a provider and provider group with certain 

characteristics that may affect the outcomes.  The resulting bias associated with this 

selection occurs when one or more variables is correlated with the error term.  These 

variables are correlated with factors (measured or mis-measured) and may become a 

proxy for these factors (Ettner, 2004).   
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There can be both non-random observed and unobserved consumer preferences. 

The observed preferences can be accounted for in the model.  Because the primary 

requirement for inclusion is having a usual source of care, this study examines this 

literature for consumer preferences.  The expansiveness of work on USC suggests that 

the following unobserved consumer preferences could include risk aversion, health 

conscientiousness, and patients with more complex conditions and co-morbidity 

(Wendel and Dumitras, 2005; Xu, 2002). These characteristics may also affect service 

utilization/expenditure and choice of being in a regular source of care (i.e. medical 

home) (Wendel and Dumitras, 2005).   

In the presence of unobserved heterogeneity (omitted variables), the 

contemporaneous correlation between the explanatory variable and the error term 

results in biased coefficients (Berg and Mansley, 2004). This bias represents a 

significant threat to the internal validity of the study. A single-equation estimation that 

does not include these correlations in the equations (i.e. having a medical home and 

service utilization) may result in misleading information to health care policymakers, 

causing them to over- or under endorse the benefits of having a medical home 

(Wooldridge, 2006; Xu, 2002).   

To test for the existence of endogeneity, a Hausman test (Hausman, 1978) was 

employed. This was completed by regressing PCMH on all of the exogenous variables 

and obtaining the predicted probabilities (residuals) from this model. The residuals were 

then added to the initial model as a new variable. A significant coefficient for the 

residual indicates the existence of endogeneity and the need for additional steps to 

mitigate endogeneity (e.g. instrumental variable regression). 
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Multiple econometric strategies can be employed to eliminate or diminish this 

threat and these include a treatment effect model, instrumental variable methods, and 

propensity score matching.  Propensity score matching was not chosen because it 

balances out only observed characteristics and not unobserved characteristics (Ettner, 

2004).   The instrumental variable (IV) method is a very common econometric method 

that is employed under these circumstances. This study suggested two methods to 

answer research question number two.  In an effort to mitigate endogeneity, this study 

conducted an instrumental variable estimation (utilization) and gamma regression 

(expenditures).   

Instrumental variable estimation  

According to Angrist and Krueger (2001) the IV method was first seen in the early 

supply and demand work of P.G. Wright in 1928. Since then, this model has been 

employed in most areas of research. Today, instrumental variable estimation is one of 

the most widely used in health services literature to control for endogeneity and 

selection bias. 

This approach is used in observational studies when the standard regressions 

yield biased estimates as a result of simultaneous causality, measurement error, 

selection bias, and omitted variable bias. All of these compromise a model‘s predictive 

capabilities as well as produce biased estimates (Stock and Watson, 2003).  The central 

tenet of the IV model is to use a third variable, known as an instrumental variable, and 

this instrument functions as a pseudo-randomization method.    

Borrowing from the USC literature, this study asserts that having a usual source of 

care, which is the requirement for being enrolled in a PCMH, is a choice that may be 

correlated with the error term in a regression of service use, and if there are 
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unobservable consumer preferences, a single-equation estimation not incorporating the 

correlations in the equations may provide bias estimates. Employing a two-step 

approach is designed to achieve an unbiased coefficient by allowing the two models to 

correlate directly and thereby eliminating the omitted variable bias (Ettner, 2004).  

The most common IV estimator method is the two-stage least squares (2SLS) 

model. However, the conventional 2SLS assumes the regression model has a 

continuous outcome variable. In health services research the majority of outcome 

variables are nonlinear, usually binary or count data (Terza, 2007). When the outcome 

variable is count data, Wooldridge (2002) indicates use of a 2SLS/two-stage residual 

inclusion (2SRI) model for count data. This study utilized 2SLS by modeling the 

probability of being in a medical home, including the efficient instrument.    

First equations or the reduced form models the decision to be in a medical home.  

There are two dependent variables:  the dichotomous medical home (1 = Yes; No = 0) 

and levels of medical homeness (level 0-3). The independent variables are patient 

characteristics (that include numbers of comorbid conditions, propensity to seek care, 

geographic location, urban/rural, and chronic condition). Also included in the first 

equation are instrumental variables. Four variables were proposed as instruments: 1) 

attitudes towards having insurance, 2) received food stamps, 3) employer offer 

insurance, and 4) numbers of employees in plan.   

 The binomial logit model estimates the probability of being in a medical home 

(Y/N) for a given set of patient characteristics. The odds ratios and the 95% confidence 

intervals associated with being in a PCMH will be presented. The predicted probabilities 

(residuals) ascertained from this model will be used to replace the actual value of being 



 

84 

in a PCMH in the second model. Goodness of fit test was conducted to determine 

model fitness.   

Y= β0 + β1 * X + β2 * A + δ,        (3.3ai) 

Where 
 

Y = probability of being in PCMH  1 = in medical home; 0= not in medical home 

β0 = constant 

β1X = vector of patient characteristics (predisposing, needs, enabling and other 
factors) 

β2A = instrumental variable (s)  

δ = random error term 

 
An ordered logit model estimates the probability of being in a medical home (levels 

1-4) for a given set of patient characteristics. An ordered logit model assumes that the 

coefficients are constant across categories (i.e. ―not in medical home‖ versus ―low 

level,‖ etc.).   

Y= β0 + β1*X + β2*A + δ              (3.3aii) 

where 

Y1-4 = probability of being in PCMH level 0-3 

β0 = constant 

β1X = vector of patient characteristics (predisposing, needs, enabling and other 
factors) 

β2A = instrumental variable (s) 

δ = random error term 

  

Instrumental Variables Angrist and Krueger (2001) stressed that it is imperative that a 

valid instrument be selected because the instrument is required to remove the variation 

from the treatment and hence the unobserved characteristics.  A bad instrument that is 

correlated with the omitted variable or the error term (ε) in the structural equation could 

result in even larger bias than OLS.  Weak instruments are those that are inadequately 

correlated to the endogenous regressor (s) and yield estimates that are closer to the 
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OLS results.  Additionally, Angrist and Krueger (2001) suggest using fewer instruments 

to reduce bias. 

An efficient instrument has three requirements: be highly correlated with treatment 

(PCMH), have no direct influence on the outcome, and assumed to be exogenous 

(Dougherty, 2007; Stukel et al., 2007; Newhouse and McClellan, 1998). Figures 3-2 and 

3-3 depict these relationships. The second equation will be a generalized linear model 

(GLM), either gamma regression or a negative binominal regression, depending on the 

distribution of the outcome of interest. 

Two-part model 

This study used the two-part model (2PM) made popular by the Rand Health 

Insurance Study to ascertain the impact of medical homes on health care expenditures.  

The 2PM is particularly salient because health care data are characterized by a 

distribution that has right skewness that is a result of a large segment of the population 

reporting no use of health care thus no expenditure (Manning et al., 1987).   

E(total expenditure) = ûi [(1-πi)exp(xiβ3)Φ3 + πiexp(xiβ4)Φ4],    (3.4a) 

where 

ûi = Φ(xiβ1) =  estimated probability of any medical cost 
πi=  Φ(xiβ2) =  estimated conditional probability for medical cost (inpatient) 

exp(xiβ3)Φ3 =  estimated conditional probability for medical cost (outpatient 
only) 

exp(xiβ4)Φ4 =  estimated conditional expense for medical services if any 
inpatient 

Φ3, Φ4    =  estimated retransformation (smearing) factors of the error terms 
for outpatient & inpatient expenditure equation 

 

The initial 2PM equation separates the users from the non-users. The equation 

models the probability of non-zero values conditional on any use during a given year 

with a logit model. This model will be employed to addresses the issue of a large 
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proportion of the population that does not utilize medical services (Manning et al., 

1987).   

The second equation performed will be an ordinary linear regression (OLS), 

gamma regression (GLM), or negative binominal, depending on the outcome of interest. 

The OLS assumes normality of error terms, linearity, error terms that are independent 

and identically distributed, error terms that are fixed in repeated samples, and number 

of observation is greater than number of independent variables (Wooldridge, 2006; 

Kennedy, 2008).   Multiple tests were performed to test that these assumptions were 

met (the Jarque-Bera test will be conducted to test for skewness and kurtosis, the 

Hosmer-Lemeshow for linear, multiple transformation, the White‘s Test for 

heteroskedasticity, etc.).   

Transformation of the expenditure is necessary to meet OLS assumptions.  The 

log transformation of total expenditure was used to eliminate the undesirable skewness 

of the data.  Duan (1983, 1984) argues that this transformation yields roughly normal 

error terms.In order to interpret the logarithmic transformed dollars, Duan‘s smearing 

estimator will be utilized to retransform into real dollars (Duan, 1983). 

E(z) = exp E(Xβ) * S,        (3.4b) 
 

where Smearing estimator S = (1/ n)  Σei  and e1~ N(0, ζ2)  [ei = residuals]. 
  

Manning and colleagues (1987) assert that this smearing estimator will yield 

weakly consistent (asymptotically unbiased) estimates of the retransformed dollars.  

Generalized linear model (GLM) regression 

The GLM is an extension of the ordinal least squares regression (OLS) that 

permits a variety of distributional assumptions. To run a GLM, a ―family‖ and a ―link 

function‖ are required and these are based on the data.  The family identifies the 
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distribution that reveals the mean-variance relationship. For example, the gamma 

variance is proportional to square of means and the variance is constant (Fahrmeir and 

Tutz, 2001). There are no distributional assumptions required for GLM. 

This study employed GLM models using a gamma distribution (expenditure) and 

negative binomial distribution (utilization), with both models using a log link function. 

The use of a GLM model is particularly attractive because a log link function does not 

require a smearing estimator. However, Manning and colleagues (2005) suggest that 

using a log link with heavy tailed data (kurtosis >4) leads to model inefficiencies.   

A generalized linear model using a gamma distribution has been shown to be 

suitable for health care expenditure data because it assumes a constant coefficient of 

variation (Dodd et al., 2006). It is possible to achieve more efficient estimates by 

conducting a gamma GLM using the log link function (Manning, Basu, and Mullahy, 

2005).  GLM regression will be used to estimate health care expenditures in this study. 

The second, or structural equation models the outcome measure (e.g. service 

utilization).  The independent variables are the residuals of the reduced form equation 

that included instrument(s) and vector patient characteristics variables to mitigate 

potential selection bias. 

Z = α0 + α 1*Y + α 2*C+ ε,   (3.5a) 

where 
 
Z =  outcome of interest (expenditures)  

α 0 = constant 

α1Y = residuals from the reduced form equation 

α2C = vector variables of relevant patient characteristics 

ε = random error term 
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Negative binomial regression 

Linear prediction of count data may yield biased, inconsistent, and inefficient 

coefficients.  Several models are designed for count data prediction, such as the 

poisson or the negative binomial model (Hardin and Hilbe, 2001). The negative binomial 

(NB) is a generalization of the poisson regression. This model assumes: 1) the error 

term is poisson distributed, 2) it models the natural logarithm of the dependent variable 

as a linear function of the coefficients, and 3) the mean is equivalent to the variance 

(Hardin and Hilbe, 2001).   

Pr (y| µ) = e-µµy / y!  where y = 0, 1, 2 … n,         (3.5b) 

where 

µ =  number of expected event over a fixed time (utilization)  
y = variable indicating the number of times the event actually 

occurred 
 

Under certain conditions these assumptions result in poor fit, however, and NB 

model is used. When fitted using maximum likelihood, NB usually assumes a Poisson-

gamma mixture model (Hardin and Hilbe, 2001). The Poisson variance equation is 

specified as: 

Var (yi | xi ) = E(yi | xi) = ui          (3.5c) 

The NB variance equation accounts for the over dispersion by quadratic term, alpha (α): 

Var (yi | xi)  =  µi + αµi          (3.5d) 

It is an appropriate model for count data where the distribution is discrete and non-

negative.   

Moderator models 

RQ4: Does a specific chronic condition moderate the effect medical homes 

have on outcomes?  Baron and Kenny (1986) define a moderator as a variable that 
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affects the direction and/or the strength of the associations between the independent 

and dependent variables.  In other words, a moderating effect is considered an 

interaction between the key independent variable (PCMH) and the factor that denotes 

the suitable condition of its operation (Baron and Kenney, 1986).   

This study determined whether or not the presence of a particular chronic illness 

modifies the effect of medical homes on outcomes. For each dependent variable, 

interaction terms were included in the previously discussed models to detect if a specific 

disease moderated the effect (Baron and Kenney, 1986).   The following equation 

defines regression (already tested above for assumptions) with the moderator 

(interaction) term inserted. Baron and Kenney recommend dichotomizing the moderator 

under the condition that both independent and moderator terms are continuous.  

Y = α + β1 CDx + β2 PCMH + β3(CDx)(PCMH) + β4λ + ε,     (3.6) 

where 
 
Y =  outcome of interest (visits, expenditure) 
β1 =  effect of chronic disease (X) when medical home = zero 
β2 =  effect of medical home when chronic disease (X) = zero 
β3 =  how much the effect of chronic disease (X) changes when medical home 

score goes from 0 to 1 
β4 =  coefficient of vector λ 
λ =  vector of covariates 

 

The moderator hypothesis is supported if the interaction is significant (Baron and 

Kenney, 1986). We are therefore interested in the direction and magnitude of β3 to 

determine if there exists a moderating effect of a particular chronic condition. A 

moderator is a third variable that affects the zero-order correlation between two other 

variables (Baron and Kenny, 1986). 
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Figure 3-1.  MEPS overlapping panel design source: Adapted from Cohen, Makuc, and 
Ezzati-Rice. 2007. Health Insurance Coverage During 24-Month Period: A 
Comparison of Estimates from Two National Health Surveys.  Health Services 
Outcomes Research Methodology, 7, 125-144. 
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Table 3-1.  Medical home index: 20 items based on the domains of the AAP definitions 

Domain Question Scores 

 

      Have a Usual Source of Care (1) 

EC 1. Would go to USC for ongoing problems 
 

(1) 

2. Would go to USC for new health problems 
 

(1) 

3. Would go to USC for preventive health care 
 

(1) 

4. Found no difficulty contacting by phone during regular business 
hours 
a. Not at all difficult 
b. Not too difficult 
c. Somewhat difficult 
d. Very difficult 
 

 
(1) 
(1) 
(0) 
(0) 

5. Found no difficulty getting care or medical advice after hours in 
case of urgent medical needs 
a. Not at all difficult 
b. Not too difficult 
c. Somewhat difficult 
d. Very difficult 

 
 
(1) 
(1) 
(0) 
(0) 

6. Practice offer expanded hours (nights and weekends) 
  

(1) 

7. In the past 12 months, how often did you get an appointment 
when needed 
a. Always 
b. Usually 
c. Sometimes  
d. Never 

 
 
(1) 
(1) 
(0) 
(0) 
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Table 3-1.  Continued 
UCI Continuity of care index 

 
8. Usual Clinician Index = # ambulatory visits to usual provider / # 

overall ambulatory visits in study 
a. UCI (0.50≤UCI <1.0) 
b. No UCI (UCI<0.50) 

 
 
 
(1) 
(0) 

COMC 9. How much of a problem was it that person did not get medical 
care, test, or treatment him / her or doctor believed necessary? 
a. Not a problem 
b. Small problem 
c. Big problem 

 
 
(1) 
(0) 
(0) 

10. In the past 12 months, how much of a problem, if any, was it to 
see a specialist that you needed to see? 
a. Not a problem 
b. Small problem 
c. Big problem 

 
 
(1) 
(0) 
(0) 

11. How much of a problem was it that person did not get 
prescription medicines him / her or doctor believed necessary? 
a. Not a problem 
b. Small problem 
c. Big problem 

 
 
(1) 
(0) 
(0) 

COOC 12. Would go to for referrals to other health professionals 
  

(1) 

13. Provider ask about other treatments  
 

(1) 
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Table 3-1.  Continued 
QNS Shared Decision-making 

 
14. How often does your provider at your USC ask you to help 

make the decision? 
a. Always 
b. Usually 
c. Sometimes 
d. Never 
 

15. Give you some control over your treatment? 
a. Always 
b. Usually 
c. Sometimes 
d. Never 

 
 
(1) 
(1) 
(0) 
(0) 
 
 
(1) 
(1) 
(0) 
(0) 

Patient –Provider Communication 
  

16. Show respect for what you have to say? 
a. Always 
b. Usually 
c. Sometimes 
d. Never 
 

17. Listen carefully to you? 
a. Always 
b. Usually 
c. Sometimes 
d. Never 
 

18. Spend enough time with you? 
a. Always 
b. Usually 
c. Sometimes 
d. Never 
 

19. Explain so you understood? 
a. Always 
b. Usually 
c. Sometimes 
d. Never 

 
 
 
(1) 
(1) 
(0) 
(0) 
 
 
(1) 
(1) 
(0) 
(0) 
 
(1) 
(1) 
(0) 
(0) 
 
 
 
(1) 
(1) 
(0) 
(0) 

Culturally Competent Care 
 

20. Does someone speak the language or provide translation 
services? 

 
 
 
(1) 
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Figure 3-2.  Schematic of instrumental variable estimation. Source: Newhouse, JP. and 

McClellan, M. 1998.  Econometrics In Outcomes Research: The Use Of 
Instrumental Variables. Annual  Review of Public Health, 19, 17 - 34. 
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CHAPTER 4 
RESULTS 

The results of this study are outlined in three sections: factor analysis results with 

a discussion on the internal consistency of the final items; demographics and 

socioeconomic characteristics of the study participants (by medical home status); and 

multivariate analysis of utilization and expenditures. Figure 4-1 presents the number of 

individuals eligible for the study. Over the duration of the study (2004-2007) there were 

a total of 133,473 individuals sampled. 

RQ 1: Does the proposed medical home index reveal an interpretable factor 

structure of the construct?  An exploratory factor analysis was completed to ascertain 

the construct of a Patient-centered Medical Homes (PCMH) index. The newly generated 

index characterized valid constructs of medical homeness. Initially, a total of twenty 

items were proposed for this index. One item (Provider speaks consumer‘s language) 

was eliminated due to sample size constraints (approximate ninety-five percent of data 

was missing).  

Using the Kaiser criteria (eigenvalues > 1.00) resulted in the retention of three 

factors. Scree plots (which are graphic representations) were also used to examine the 

fraction of total variance in the data. The scree plots and eigenvalues confirmed a three 

factor structure for the PCMH concept (See Figure 4-2).   

The interpretation of the rotated factor pattern was completed by imposing a cutoff 

point of 0.4 or greater. The first factor included the following items: specialist referral, 

contacting USC by phone, USC extended office hours, provider included person in 

decision, difficulty contacting USC afterhours, provider explained options to persons, 

unable to get necessary care and prescriptions (α = 0.32). The second factor included 
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the following items relating to USC: for new health problems, preventive health care, 

referrals, and ongoing health problem (α = 0.85). The third factor included the following 

items: problem getting specialist referral, unable to get necessary care, and unable to 

get prescription (α = 0.61). The overall Cronbach‘s alpha for the three factors equaled 

0.63.  However, a three factor PCMH was rejected because of inadequate reliability or a 

Cronbach‘s alpha cutoff of 0.49 (Hatcher, 1994).  

 A summary two-factor PCMH is presented in Tables 4-1 and 4-2. All items that 

loaded on a given factor at the established cut-point were included. The first factor 

included the following items: got appointment you wanted, doctor listened to you, 

provider explained so you understood, provider showed you respect, provider spent 

sufficient time with you, problem getting specialist referrals, ease of contacting USC by 

phone, provider included person in decision-making, difficulty contacting USC 

afterhours, provider explained option to person (s), unable to get necessary care, and 

unable to get prescription (α = 0.67). The second factor included the following items 

relating to USC: for new health problems, preventive health care, referrals, and ongoing 

health problem (α = 0.85). The overall Cronbach‘s alpha for three factors equaled 0.64. 

Only one variable loaded on both factors. Twelve items loaded on Factor one and four 

items loaded on Factor two.   

Several theoretical domains were observed in the two factors: quality and safety-

focused care [optimal provider patient communication (4 items) and shared decision-

making (2 items)]; coordinated care (1 item); comprehensive care (3 items), and 

enhanced access (7 items). Three items did not load: continuity of care, extended 

practice hours, and did provider ask about other treatments (See Table 4-1 and 4-2) 
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Sample Description 

Table 4-3 displays the predisposing, enabling and need characteristics of all the 

eligible participants. This study was restricted to include all adults (age 18 and older) 

who indicated having a usual source of care and ICD-9 code for the following chronic 

disorders: diabetes (250), asthma (493), high blood pressure (401), chronic obstructive 

pulmonary disease (490, 492, 494 and 496), stroke (430-438), depression (296 and  

311), arthritis (714-715, 720 and V135), and coronary heart disease (411-414 and 

V458). 

 During the study period, a total of 3,125 individuals were identified using the 

proposed patient-centered medical homes index. Approximately 59% (1,841) of 

respondents received care in practices that meet this study‘s medical homes criteria, 

while 41% (1,284) of the sample did not meet the medical homes criteria. Additionally, 

41% (753) of respondents were classified in low level medical homes, 26% (482) in 

medium level, and 33% in highest level medical homes. The most prevalent condition 

was high blood pressure (37.8%), followed by diabetes (21.1%), depression (17.2%), 

asthma (7.8%), COPD (6.2%), arthritis (5.1%), CHD (2.6%), and stroke (2.3%) (See 

Table 4-3).  

Predisposing: The age distribution of the study was as follows: adults 18-34 

years accounted for 8% of sample, those 35-49 years 21%, those 50-64 years 

comprised the largest (38%), and respondents 65 years and older (33%). The sample 

was 58% female and predominately white (82%), followed by African Americans (12%), 

and others (6%). In addition, Hispanics accounted for approximately 9% of the study 

sample.    
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Sixty-one percent of the sample was married; 29% widowed, divorced, or 

separated and 11% never married. The largest proportion or eligible individuals 

completed high school (52%), 16% had less than a high school diploma, 15% 

completed a four year degree, 10% had graduate degree, and 8% were classified as 

other. Additionally, the majority of the sample (82%) resided in an MSA or urban areas. 

The study eligible population was also more likely to be from the South (37%) and least 

likely to from the West (20%). 

Need: More than half (57%) of the respondents who met the eligibility criteria 

recorded good or fair health status. Respondents were less healthy than the average 

population, with a mean physical component score of 42. Additionally, the mean number 

of chronic conditions was approximately 3. 

Enabling: Almost 83% of the sample belonged to a family making more than 

200% of the federal poverty level (FPL). The majority of the adult sample had some 

form of insurance (71% privately and 24% publically insured).  Approximately 59% of 

eligible adults had private insurance with no gatekeeper requirement. In addition, 46% 

were in plans without an established provider network. Additionally, eligible adults 

reported that 91% of them did not require food stamps (instrumental variable). 

Bivariate Analysis 

Weighted sample characteristics by medical home status are presented in Table 

4-4. Chi-square and ttests were computed to ascertain whether individuals‘ 

characteristics were significantly associated with levels of medical homeness (no, low, 

medium, and high). 
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Predisposing Characteristics 

These results indicate that there is a statistically significant relationship between 

levels of medical homeness and age groups (p < 0.01). African Americans accounted 

for approximately 13% of the racial makeup in medical homes and 10% of non-medical 

homes. Hispanics comprised 9.5% of medical homes and 9% of non-medical homes. 

Geographic region was significantly associated with levels of medical homeness (p 

= 0.04). Respondents residing in the southern region of the United States comprised the 

largest group across levels of medical homeness. Likewise, marital status was 

statistically associated with levels medical homeness (p = 0.01). There was also a 

significant relationship between educational attainment and levels of medical homeness 

(p = 0.01). The proportion of respondents in medical homes with less than a high school 

diploma was greater than those in a non-medical home (17.1% and 13.5%, 

respectively). Additionally, there were more respondents with a graduate degree in the 

lowest level of medical home compared to higher levels (9% vs. 7.3%, respectively). 

Two measures of a respondent‘s propensity to seek care were also examined.  In 

all levels of medical homeness over 80% of respondents indicated that they completed 

a routine checkup within the past year of study. There was no significant association 

between seeking routine medical check-ups and levels of medical homeness (p = 0.07). 

Conversely, propensity to seek routine dental checkups was significantly associated 

with levels of medical homeness (p < 0.01).  Individuals who reported seeking routine 

dental care twice a year decrease as levels of medical homeness increased.   

Need Characteristics 

There was a significant relationship between levels of medical homeness and 

perceived health status (p < 0.01). Health status diminished as levels of medical 
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homeness increased: at the lowest level of medical homes, 29% of respondents 

reported being in fair to poor health; medium level reported 41%, and high level 

reported 51%. 

We conducted ttests to determine whether the mean differed significantly for 

number of chronic conditions and Physical Component Score (PCS) of the Short Form 

Health Survey (SF-12). Respondents not in a medical home had significantly fewer co-

morbid conditions (mean = 2.83 vs. 3.04, p = 0.00) than individuals in a medical homes. 

Likewise, adults in medical homes also had significantly lower health functioning based 

on the physical component scores (p < 0.01). The mean score of individuals in medical 

homes was 38.29 (sd. = 12.79) compared to non-medical homes respondents with 

mean PCS score of 41.75 (sd. = 12.39). 

Enabling Characteristics  

Approximately 74% of individuals in non-medical home practices were from more 

affluent households (> 300% federal poverty line). The proportion of individuals who 

reported being from more affluent households‘ decreased (68.5%, 66.5%, and 58.3%) 

as medical home levels increased.  This relationship was significant (p < 0.01). 

Noteworthy is the apparent increase in respondents from poorer households (< 100 

FPL) as the medical home categories increased (11.4%, 12.4%, and 19.7%).   

Insurance status was significantly associated with being in a medical home.  

Approximately 95% of respondents in lowest level of medical homes were either 

privately insured (71%) or publicly insured (25%). The proportion of uninsured 

individuals in the highest medical home level (10%) was more than two times greater 

compared to the lowest level (4%). Similarly, 97% of respondents not in a medical home 

were either privately insured (76%) or publicly insured (21%).  
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Insurer characteristics as they relate to gatekeeping requirements and established 

networks were also evaluated. Both characteristics (gatekeeper and established 

network) were significantly associated with levels of medical homeness.  Sixty-five 

percent of respondents in non-medical homes reported being in private plans with no 

gatekeeper requirements. Finally, as levels of medical homes increase, the percent of 

individuals reporting being in private plans with an established network decreased 

(21%, 15%, and 14%).  

In summary, respondents in medical homes were: better educated, living in the 

South, had poorer self-rated health status, had more co-morbid conditions, had lower 

health functioning (PCS), were in non-private health plans with no gatekeeping 

requirements and were less likely to be prevention oriented (dental). 

Medical Homes and Health Care Expenditures and Utilization 

 Tables 4-5 shows the mean health care utilization and expenditure by medical 

home status and levels. Two sample ttests were conducted to ascertain statistical 

differences between the two samples (evidence of medical homeness Y/N). The 

Satterthwaite method for unequal variance was used if the variances were not equal.    

Chronically ill adults in medical homes experienced significantly more unadjusted 

hospital discharges (0.35) than their counterparts (0.30). Similarly, they also reported 

longer length of unadjusted hospitals stays (2.17) than individuals not in medical homes 

(1.65). With respect to level of medical homeness, individuals in the medium level of 

medical homeness had slightly higher numbers of hospital discharges and longer 

lengths of stay. There were no significant differences in the mean number of physician 

visits (outpatient and office-based). In both instances the mean numbers of visits were 
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fairly similar in the lower and upper levels of medical homes, with an increase in mean 

visits at the medium level.   

Conversely, the mean number of prescription drugs (40.29) filled by individuals in 

medical homes was higher and significantly different from their counterparts not in 

medical homes (35.10). With respect to levels of medical homes and prescription drugs, 

individuals in the medium level of medical homeness filled on average more 

prescriptions than their counterparts in low and high levels. Similarly, mean numbers of 

emergency room visits (0.50) were significantly higher for individuals in medical homes 

than adults not in medical homes (0.36). The mean numbers of emergency room visits 

increased as the levels of medical homes increased (0.39, 0.48, and 0.65, respectively). 

Finally, there were no significant differences in the mean expenditures of individuals in 

medical homes compared to their counterparts. Noteworthy is the significant differences 

in the physical functioning and number of chronic conditions between the two groups.  

Tables 4-7 and 4-8 show the mean expenditures and utilization after adjusting for 

physical functioning. The average physical component summary (PCS) score from the 

SF-12 is 50. Individuals with above national average PCS scores in medical homes 

reported lower average utilization for all indicators when compared to their counterparts 

not in medical homes. Similarly, for individuals with less than the national average of 

physical functioning, the trend of lower utilization held true, with the exceptions of length 

of stay, number of prescription drugs, and number of ER visits. Individuals with below 

national average physical functioning who were in medical homes reported a 

significantly greater mean number of ER visits (0.60) compared to their counterparts not 

in a medical home (0.43; p = 0.00). Chronically ill adults (lower than national PCS) in a 



 

103 

medical home also reported on average receiving significantly more for prescription 

drugs ($46.27) versus their counterparts not in medical homes ($41.50; p = 0.00). 

Multivariate Analysis 

The purpose of this multivariate analysis was to determine the independent impact 

of being in a medical home on health care expenditure and utilization. These analyses 

controlled for the predisposing, enabling, and need characteristics associated with being 

in a medical home. The results are divided into sections according to the hypotheses. 

The adjusted association of being in a medical home and health care utilization and 

expenditures was determined by conducting a two-part model with instrumental variable 

to control for endogeneity. The results of the multivariate analyses are presented in 

Tables 4-9-4-18. 

Test for Potential Endogeneity and IV Relevance 

 A Hausman test was employed by regressing PCMH on all of the exogenous 

variables and predicting the residuals from this model. The residuals were then added 

to the initial model as a new variable. The coefficient was significant for the PCMH 

variable (p = 0.01). Note that a significant coefficient would have indicated the existence 

of endogeneity that would bias the estimates and required additional modeling to 

mitigate the effects. Therefore, instrumental variable regression was employed to 

predict medical home participation.  

Additionally, the F statistic from the first stage of the 2SLS was examined to 

determine instrument relevance. This condition means that the instrument (food stamps) 

is sufficiently correlated to PCMH. When the correlation is low the instruments is said to 

be ―weak or irrelevant‖ and results in significant bias (Bascle, 2008). The F statistic from 

the first stage of the 2SLS equaled 10.33 (p = 0.001). Stock and Yogo (2004) 
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recommend that in the presence of one endogenous regressor, F statistics of 2SLS 

should be greater than 9.08. Therefore, this instrument has met Stock and Yogo‘s 

threshold and can be considered relevant. A test for instrument exogeneity (Sargan 

test) was also performed and it was concluded that the equation was just identified 

indicating the one instrument was sufficient (Wooldridge, 2004).    

RQ 2: Do certain individual characteristics predict medical home 

participation? The first part of the two-part model was an instrumental variable logistic 

regression and an ordered logistic regression to determine the probability of being in a 

patient-centered medical home. The coefficients, their linearized standard errors, and p 

values of significance tests (ttest) from the regression are given in Table 4-9. Holding 

everything constant, several predisposing characteristics were significantly associated 

with being in a PCMH. The odds of being in a medical home decreased as age 

increased. Younger chronically ill adults (18-24 years) had significantly higher odds (OR 

= 2.3) of being in a medical home relative to their older counterparts in age group 45-64 

years and 2.7 times greater odds relative to respondents 65 and older.   

Similarly, certain census regions were significantly associated with being in a 

medical home. Respondents residing in the South had 31% greater odds of being in a 

medical home relative to their counterparts living in the Northeast. Additionally, 

respondents residing in the West had 64% greater odds of reporting care with evidence 

of medical homeness compared to Northeast. Married respondents reported 38% 

greater odds of being in PCMH when compared to their never married counterparts. 

The same pattern was observed for the ordered logit regression results except for 

marital status, which was no longer significant.  
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Holding everything constant, perceived health status was statistically significantly 

different for individuals in medical homes. Respondents who reported being in good, 

fair, or poor health were, respectively, 1.43, 1.7, and 2.06 times more likely to be in a 

patient-centered medical home than their healthier counterparts.  As the physical 

functioning score increased, the odds (OR = 0.98) of being in a medical home 

decreased. Additionally, for every additional chronic condition that a respondent 

reported, there was 10% increase in the odds of being in a medical home. The same 

pattern held in the ordered logistic regression. 

Another variable that was significantly associated with being in a medical home 

was insurance status. Uninsured respondents had 30% greater odds of having care 

consistent with medical homes than insured patients. 

The syntax for goodness of fit assessments, such as a likelihood ratio test and 

Akaike‘s Information Criterion (AIC), could not be attained using STATA ―svy‖ analysis. 

Del, developed by Hildebrand and colleagues (1977), was calculated for logit, ordered 

logit, and multi-nominal logit. The Del measures for the binary logit equaled (0.18) and 

ordered logit (0.18).   

Additionally, to ascertain the fit of the ordered logistic model, the levels of PCMH 

were collapsed into two negative categories (―not in medical‖ and ―low PCMH‖) and two 

positive categories (―medium PCMH‖ and ―high PCMH‖) to test the ordered logit‘s 

assumption of one dimensionality. A Hausman-styled specification test, which purports 

a null hypothesis of the ordered logit is mis-specified, was completed and yielded an F 

statistic = 1.26 (p = 0.14) from which we can reject the null hypothesis and accept the 

ordered regression as correctly specified. 
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RQ 3: Do medical homes impact outcomes (fiscal and medical) of individuals 

living with chronic conditions?  Several models (e.g. negative binomial regression or 

generalized gamma regression) were conducted depending on the distribution of the 

dependent variable of interest.  

A. Total Expenditures.  

The hypothesized relationships state that being in a medical home resulted in 

lower total health care expenditure. This was ascertained using a GLM regression 

conditional on any expenditure. The dependent variable (total expenditures) was log 

transformed with a kurtosis of 3.38 and a skewness of -0.21 (See Table 4-6). Manning 

and Mullahy (2001) recommend use of a GLM regression under these circumstances. 

Both GLM and log transformed OLS models were run to compare fit. The coefficients, 

linearized standard errors, and p values of significance tests (ttest) from the OLS and 

GLM regressions are presented in Table 4-10 (columns 2-4 and 5-7, respectively).  

No significant relationship was observed between total health expenditures and 

medical homes (Y/N or levels). Holding everything constant, being in a low-level 

medical home (p = 0.35) and high level (p = 0.51) had lower total health care 

expenditures (although not significant) than their non-medical home counterparts. 

Respondents in medium level (p = 0.90) had higher total health care expenditures 

relative to individuals not in a medical home.  

In the levels of medical homeness model, several predisposing, enabling, and 

need characteristics were observed to be significant. Compared with the respective 

reference groups, significantly lower expenditures were found for respondents who were 

publicly insured (0.05) and those who reported having a routine physician visit within the 

previous two years (p = 0.02). Individuals who were in good health (p = 0.02) or fair 
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health (p = 0.04) had significantly higher health care expenditures than those who 

reported excellent health. Further, for each additional chronic condition, there was an 

18% increase in the health expenditures (p < 0.01). Conversely, as the physical 

component summary score increased, there was a decrease in total health care 

expenditures (p < 0.01). 

GLM assumption and model fit tests: Figures 4-4 and 4-5 show the normal 

probability plot (―pnorm‖) of the total expenditures and log transformed total 

expenditures, respectively. Additionally, Figure 4-3 depicts the kernel density plot, which 

indicates that the predicted probability of the GLM regression is fairly close to being 

normally distributed. The quintile probability plot (―qnorm‖) in Figure 4-6 suggests a 

slight deviation from normality. The modified Hosmer-Lemeshow (H-L) test failed to 

provide evidence of linearity (p < 0.01).  A modified Park test (p < 0.01) confirmed the 

presence of heteroskedasticity. Despite these deviations, Manning and colleagues 

(2005) argue that GLM provides an alternative that is more robust to distributional 

violations. Finally, Figures 4-7 and 4-8 suggest a good fit for most of the data with the 

exception of some extreme values that are explained by high health care expenditures.  

Log transformed OLS assumption and model fit tests: A modified H-L test 

provided evidence of linearity (p = 0.11). A modified Park test confirmed 

homoscedasticity. When the model is linear, the coefficient on the square of the 

Pregibon link regression should be insignificantly different from zero. Pregibon‘s Link 

test confirmed that linear assumption was not violated (p = 0.07).  

Bootstrap Prediction:  Both the GLM and the log transformed OLS model 

underwent a bootstrap procedure (1000 iterations) to obtain the 95% confidence 
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intervals to determine whether the mean difference was statistically significant. The 

results from both models (GLM and OLS models) are presented in Table 4-11. On 

average, the health care expenditures for consumers in medical homes (after adjusting 

for covariates) was statistically less than for individuals who did not access care in a 

PCMH.  

For the binary PCMH (Y/N) model, the mean expenditures for consumers in a 

medical home was $10,006.99 compared to their counterparts ($10,840.77). The GLM 

bootstrapped mean difference was negative $833.78 (CI: -$861.27, -$806.28). Total 

health care expenditures (GLM model) also varied significantly in the levels of medical 

homeness model. The average expenditure for low level medical homeness was 

$9,941, medium medical homeness $10,968, and high medical homeness $9,781. 

Comparison of GLM and OLS:  In the TPM model conditional on expenditure, both 

OLS and GLM yielded non-significant PCMH (Y/N) coefficients. The magnitude and 

direction were different for log-transformed OLS model (0.57) compared to GLM (-0.22). 

Conversely, the magnitude and direction of most of the covariates were fairly close.  

In summary, medical homes had no significant impact on total health 

expenditures.  The bootstrapped procedure, however, suggests that individuals in 

medical homes have lower expenditures on average ($834) than their non-medical 

homes counterparts. 

B. All Physician Visits. 

The hypothesis relationship was medical homes lead to increased physician 

visits. Two models were completed to predict provider visits. The results of GLM and 

negative binomial regression are presented in Table 4-12 with the coefficients, 

incidence rate ratio, and p values of significance tests (ttest) from the negative binomial 
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regression. No significant relationship was observed between physician visits and 

medical homes (Y/N or levels of medical home).  

In the GLM, for levels of medical homeness, significant covariates were 

observed. Compared to their respective reference groups, significantly lower rates of 

physician visits were reported by respondents who indicated that they received routine 

dental care once a year (p = 0.02), less than once per year (p = 0.05), and never (p = 

0.00). Conversely, individuals who reported being in very good health (p = 0.02) and 

good health (p < 0.02) had significantly higher numbers of physician visits than those in 

excellent health. Similarly, for each additional chronic condition there was a 20% 

increase in physician visits. On the other hand, as the physical functioning score 

increased there was a 2% decrease in physician visits (p = 0.00). 

For complex survey designs, such as MEPS, Stata does not support model fitness 

test (e.g. likelihood ratio). However, Stata does provide a point estimate (negative 

binomial) of the dispersion parameter alpha (α = 0.619) that has a 95% confidence 

interval (0.56 – 0.69). Note, an alpha value greater than one suggests under-dispersion, 

which indicates the variance is smaller than the mean (Wooldridge, 2006). Additionally, 

a design adjusted Wald test (multi-parameter predictors or hypotheses for linear 

combination of parameters) was run and yielded an F statistic of 10.98 (p = 0.00), which 

suggests that the model adequately fit the data. Figures 4-14 and 4-15 are graphic 

representation of model fitness for the GLM regression. A modified H-L test provides 

evidence of linearity (p = 0.72) and the Pregibon Link test (0.92) further supports 

linearity.  



 

110 

Additionally, the GLM model for physician visits underwent a bootstrap procedure 

(1000 iterations) to obtain the 95% confidence interval. The results are presented in 

Table 4-13. On average, consumers in medical homes (after adjusting for covariates) 

had a statistically greater number of visits than individuals who did not access care in a 

PCMH. The mean physician visits for PCMH consumers were 15.39 compared to their 

counterparts which had an average of 15.00 visits. The statistically significant 

bootstrapped mean difference was -0.39 (CI: -0.39, -0.38). The mean number of 

physician visits varied significantly by level of medical homes; consumers not in medical 

homes averaged 15.5 visits, low level medical homes 13.9 visits, medium medical 

homeness 17.1 visits, and high medical homeness average 14.3 visits.  

C.  Prescription Drugs.  

The hypothesis was medical homes leads to increased prescription utilizations. 

The result of the negative binomial regression is presented in Table 4-14 with the 

coefficients, incidence rate ratio, and p values of significance tests (ttest) from the 

negative binomial regression.   

There was no significant relationship between prescription drug utilization and 

medical homes (Y/N or levels). Holding everything constant, respondents in low level 

PCMH (p = 0.41), medium level (p = 0.75), and high level (p = 0.40) reported lower 

rates of prescription drugs than their non-medical home counterparts.   

In the levels of medical homeness model, significant covariates were observed. 

Compared to their respective reference groups, significantly higher rates of prescription 

drugs were procured by individuals from poor families (p = 0.03), respondents residing 

in the Midwest (p = 0.05) and the South (p = 0.05). Additionally, individuals who 

reported being in good health (p = 0.01), fair health (p = 0.01) or poor health (p = 0.02) 
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filled prescription drugs at higher rates than their counterparts. Further, for each 

additional chronic condition, there was an increase in the rate of prescription drugs by a 

factor 1.28 (p < 0.01). Finally, as the physical component summary score increased, 

there was a decrease in the rate of prescription drugs by a factor of 0.99 (p = 0.00). 

Several models were examined for goodness of fit and the negative binomial was 

selected.  Between models, there were little differences in the magnitude and the 

direction of most of the coefficients. The PCMH coefficients were not significant in any 

models, zero inflated negative binomial regression model (0.31), or negative binomial 

regression (0.26). Figure 4-13 shows a graphic depiction of model fitness. It should be 

noted that neither model was adequate for predicting small numbers of prescription 

drugs. Additionally, a two-part model (conditional on any use) was completed, but model 

fitness indicated that these models were even less likely to adequately predict 

prescription drug use. The negative binomial model (levels of medical homeness) 

reported an alpha (α = 0.45) at a 95% confidence interval (0.41-0.49) and an adjusted 

Wald test with an F statistic = 24.72 (p < 0.01).  

In summary, medical homeness had no significant impact on prescription drug 

utilization. 

D.  Emergency Room Visits.  

The hypothesized relationship asserts that medical homes lead to lower ER 

utilizations. The results are presented in Table 4-15 with the coefficients, incidence rate 

ratio, and p values of significance tests (ttest) from the negative binomial regression.  

No significant relationship was observed between ER and medical homes (Y/N or 

levels). In both models (Y/N and levels), as physical functioning score increased there 
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was a significant decrease in the number of emergency room visits by a factor of 0.98 (p 

= 0.01). 

The negative binomial model reported an alpha (α = 1.01) at 95% confidence 

interval (0.74 - 1.65) and an adjusted Wald test with an F statistic = 5.00 (p = 0.00). 

Figure 4-9 displays the observed counts of emergency room visits versus the expected 

count from the negative binominal regression. This graph confirms that the negative 

binominal model is an excellent fit.  

In summary, medical homeness had no significant impact on ER utilization. 

E. Inpatient Discharges.  

The hypothesis was that medical homes lead to fewer inpatient discharges. The 

results are presented in Table 4-16 with the coefficients, incidence rate ratio, and p 

values of significance tests (ttest) from the negative binomial regression. No significant 

relationship was observed between inpatient utilization and medical homes (Y/N or 

levels). 

In the levels of medical of homeness model, significant results were observed for 

one variable. Holding everything constant, physical functioning score increased there 

was a significant decrease in the number of inpatient discharges by a factor 0.96 (p = 

0.001).   

The negative binomial model reported an alpha (α = 0.58) at 95% confidence 

interval (0.31 - 1.07) and an adjusted Wald test with an F statistic = 7.94 (p = 0.00).  

Figure 4-11 displays the observed counts of inpatient discharges versus the predicted 

count from the negative binominal regression. From this graph, we can verify that the 

negative binominal model is a good fit.  
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 In summary, individuals in medical homes had no significant impact on inpatient 

discharges. 

F.  Lengths of Hospital Stays. 

The hypothesis stated that medical homes lead to fewer inpatient days. The 

results are presented in Table 4-17 with the coefficients, incidence rate ratio, and p 

values of significance tests (ttest) from the negative binomial regression. There was no 

significant relationship between length of stay and medical homeness on all levels. 

However, in the PCMH (Y/N) model a significant difference was observed (p = 0.03). 

In this model, significant covariates were observed. Compared to their respective 

reference groups, significantly more nights in hospital were reported by individuals from 

poor families (p = 0.01) and those who reported having a routine medical checkup within 

the past three to five years (p = 0.05). Conversely, respondents with significantly fewer 

nights in hospital were the uninsured (p =0.00), publicly insured (0.02), and those who 

reported having had a routine medical checkup within the past two years (p = 0.00). 

Finally, as the physical functioning score increased there was a significant decrease in 

the number of nights in hospital by a factor of 0.96 (p < 0.01).   

The negative binomial model reported an alpha (α = 9.36) with a 95% confidence 

interval (7.81 - 11.23) and an adjusted Wald test with an F statistic = 8.23 (p = 0.00). 

Figure 4-10 displays the observed counts of nights in the hospital versus the predicted 

count from the negative binominal regression. This confirms that the negative binominal 

model is an excellent fit.  

RQ 4: Did any chronic condition modify the effect of patient-centered 

medical home?  Several models (e.g. negative binomial regression or generalized 
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linear regression) were conducted depending on the distribution of the dependent 

variable of interest.  

For each dependent variable, the same models were run, but with added 

interaction terms (being in PCMH * a given chronic disease).  Chronic conditions without 

at least 50 persons in each category of medical homeness (Y/N) were not included in 

analysis (stroke and coronary heart disease). Table 4-18 depicts which disease 

moderated the effect of being in a PCMH. A significant moderator term explains whether 

the effect of medical home (Y/N) is different for respondents with a given chronic 

condition (Y/ N). Most of the moderator terms in the models were not significant, but 

four models (nights in hospital, ER visits, total expenditures, and physician visits) had 

significant moderator terms.  

The moderator terms (PCMH * a given condition) in the negative binomial 

regression for length of stay yielded significant results for high blood pressure (IRR = 

0.50, p = 0.01) and diabetes (IRR = 2.26, p = 0.05). The addition of the moderator term 

in the model also resulted in significant PCMH (0.00). This means that individuals living 

with high blood pressure who accessed care in a medical home had significantly shorter 

hospital stays. Conversely, individuals living with diabetes who access care in a medical 

home had significantly longer hospital stays. 

The moderator term of ―diabetes and medical homes‖ (IRR = 2.17, p = 0.01) was 

the only significant term in the ER visits model. This means that persons living with 

diabetes who access their care in medical home had significantly more ER visits even 

after controlling for all the covariates. Similarly, there was only one significant moderator 

term in the total expenditures model. The high blood pressure * PCMH term (-0.24, p = 
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0.05) suggests that respondents living with high blood pressure in medical homes spent 

24% more on total health care expenditures than non-hypertensives not in medical 

homes. Finally, the physician visits model observed a significant high blood pressure 

moderator term (-0.23, p = 0.05). This suggests that respondents with high blood 

pressure in medical homes had 23 percent fewer physician visits. 

In summary, high blood pressure moderated the effects of medical homes, which 

resulted in fewer physician visits, shorter stays in hospital, and lower total health care 

expenditures. Conversely, diabetics in medical homes had significantly longer stays.  
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Table 4-1.  Internal consistency of final factors 

Medical home factors Alpha (0.64) Variables 

Interaction with provider 0.67  Doctor listened to you  

  Doctor showed respect 

   Doctor explained so understood  

   Doctor spent enough time with you  

   Got medical appointment when wanted 

   Problem getting specialist referral 

   Unable to get necessary medical care   

   Provider explained options to you 

   How difficult is it to contact USC by phone? 

   How difficult is it to contact USC after hours? 

   Provider asked you to help decide 

   Unable to get necessary prescription medicine (s)  

 
Accommodation 

 
0.83 

 
Go to USC for new health problem 

  Go to USC for preventive health care 

   Go to USC for referrals 

   Go to USC for ongoing health problem 
      

Extraction method: Principal axis factoring 
Rotation method: Orthogonal with Kaiser normalization 
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Table 4-2.  Domains of final factors 

Medical home factors Variables 

Quality and safety focus Provider-patient communications 

 Doctor listened to you  

 Doctor showed respect 

 Doctor explained so you understood  

 Doctor spent enough time with you  

  

 Shared decision-making 

 Provider explained options to you 

 Provider asked you to help decide 

  

Coordinated care Go to USC for referrals 

  

Comprehensive care Problem getting specialist referral 

 Unable to get necessary medical care   

 Unable to get necessary prescription medicine (s)  

  

Enhanced access Go to USC for new health problem 

 Go to USC for preventive health care 

 Go to USC for ongoing health problem 

 Got medical appointment when wanted 

  How difficult is it to contact USC after hours? 

 How difficult is it to contact USC by phone? 
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Table 4-3.  Weighted sample characteristics  

Variables Un-weighted N Weighted N Weight (%) 

Have a usual source of care (total)  15,338 146,131,681 
 Yes 13,492 130,131,767 89.1 

No 1,846 15,999,914 10.9 

    Evidence of patient-centered medical homeness (Y/N) 

Have a Usual Source of Care 3,125 30,406,185 
 Yes 3,125 30,406,185 
     

Predisposing Factors 
   Age 3,096 30,101,317 

 18-34 237 2,415,228 8.0 

35-49 655 6,348,680 21.1 

50-64 1,167 11,455,556 38.1 

65 +  1,037 9,881,853 32.8 

    Sex 3,125 30,406,184 
 Male 1,228 12,803,999 42.1 

Female 1,897 17,602,185 57.9 

    Race 3,125 30,406,185 
 White 2,413 25,003,305 82.2 

African American 524 3,632,487 11.9 

Other 188 1,770,393 5.8 

    Hispanic ethnicity 3,125 30,406,184 
 Yes 514 2,787,550 9.2 

No 2,611 27,618,634 90.8 

    MSA 3,125 30,406,184 
 Rural 612 5,452,510 17.9 

Urban 2,513 24,953,674 82.1 

    Region 3,125 30,406,185 
 Northeast 597 6,506,441 21.4 

Midwest 603 6,419,186 21.1 

South 1,248 11,356,650 37.3 

West 677 6,123,908 20.1 
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(Table 4-3.  Continued) 

Variables Un-weighted N Weighted N Weight (%) 

Marital status 3,124 30,401,955 
 Married 1,809 18,546,182 61.0 

Widowed /Divorced/Separated 997 8,656,031 28.5 

Never married 318 3,199,742 10.5 

    Educational attainment 3,113 30,310,228 
 No high school diploma 737 4,714,264 15.6 

Completed high school/GED 1,539 15,665,576 51.7 

Completed 4 year degree 388 4,555,552 15.0 

Graduate school 231 2,993,660 9.9 

Other 218 2,381,176 7.9 

    How long since last routine checkup 3,065 29,867,656 
 Within past year 2,599 25,249,773 84.5 

Within past  2 years 215 2,209,368 7.4 

Within past 3-5 years 169 1,646,313 5.5 

Never 82 762,202 2.6 

    How long since last dental checkup 3,090 30,099,669 
 Twice a year or more 1,084 12,885,092 42.8 

Once a year 655 6,156,256 20.5 

Less than once a year 710 5,862,101 19.5 

Never 641 5,196,220 17.3 

    Need Factors  
   Perceived health status 3,123 30,392,146 

 Excellent 207 2,588,092 8.5 

Very good 663 7,398,858 24.3 

Good 1,044 10,252,745 33.7 

Fair 800 7,028,079 23.1 

Poor 409 3,124,372 10.3 

    Number of chronic condition(s) 
   Mean number conditions  2.94 

 

 Maximum 5.00 
 Minimum 0.00 
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(Table 4-3.  Continued) 

Variables Un-weighted N Weighted N Weight (%) 

Physical component (SF-12)    

Mean  41.17   

Maximum 72.17   

Minimum 5.90   

    

Enabling 
   Income 3,125 30,406,185 

 <100% FPL 577 3,802,721 12.5 

101-200% FPL 213 1,472,529 4.8 

201-300% FPL 494 4,197,718 13.8 

301-400% FPL 823 8,398,808 27.6 

>400% FPL 1,018 12,534,409 41.2 

    

Insurance 3,125 30,406,185 
 Any private 1,911 21,460,658 70.6 

Public only 1,020 7,413,245 24.4 

Uninsured 194 1,532,282 5.0 

    Coverage 
   Gatekeeper/PCP requirement 3,035 29,392,837 

 Yes, private plan with gatekeeper 144 1,682,365 5.7 

No, private plan with gatekeeper 1,543 17,303,609 58.9 

Not privately insured 1,348 10,406,863 35.4 

    

Established network 3,017 29,313,700 
 Covered by private plan with doctor list 456 5,407,349 18.4 

Covered by private plan without doctor list 1,213 13,499,488 46.1 

Not covered by private plan 1,348 10,406,863 35.5 

    

Other 
   Disease 3,125 30,406,183 

 Diabetes 750 6,413,918 21.1 

High blood pressure 1,148 11,508,326 37.8 

Stroke 72 707,373 2.3 

Asthma 243 2,360,177 7.8 

COPD 176 1,872,704 6.2 

CHD 78 778,587 2.6 

Depression 501 5,220,797 17.2 

Arthritis 157 1,544,301 5.1 
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(Table.4-3.  Continued) 

Variables Un-weighted N Weighted N Weight (%) 

Time 3,125 30,406,184 
 2004 889 8,608,146 28.3 

2005 813 7,792,131 25.6 

2006 921 8,568,950 28.2 

2007 502 5,436,957 17.9 

    Instrumental Variable 
   Did anyone receive food stamps? 3,103 30,150,928 

 Yes 455 2,855,990 9.5 

No 2,648 27,294,938 90.5 
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Table 4-4.  Weighted sample characteristics by medical home status 

Variables 
Evidence of medical homeness 

             Yes                   No       P value 
Levels of medical homeness 

           Low        Medium              High         P value 

Have a Usual Source of Care 17,238,794 13,167,390   7,188,168 4,530,196 5,520,431 
 Yes 100.0% 100.0%   100.0% 100.0% 100.0% 
 No 0.0% 0.0%   0.0% 0.0% 0.0% 
 

   
  

    Predisposing Factors 
  

  
    Age 17,058,980 13,042,338 <.01 7,093,949 4,503,334 5,461,696 <.01 

18-34 10.0% 5.4%   7.6% 7.9% 14.9% 
 35-49 21.9% 20.1%   19.5% 24.9% 22.4% 
 50-64 37.4% 38.9%   35.9% 36.9% 39.7% 
 65 +  30.7% 35.6%   37.0% 30.3% 23.0% 
 

   
  

    Sex 17,238,794 13,167,390 0.67 7,188,168 4,530,196 5,520,431 0.74 

Male 41.7% 42.6%   41.8% 39.6% 43.3% 
 Female 58.3% 57.4%   58.2% 60.4% 56.7% 

 

   
  

    Race 17,238,794 13,167,390 0.46 7,188,168 4,530,196 5,520,431 0.04 

White 80.9% 84.0%   82.8% 79.5% 79.7% 
 African American 13.0% 10.6%   12.2% 15.0% 12.3% 
 Other 6.1% 5.4%   5.1% 5.5% 8.0% 
 

   
  

    Hispanic ethnicity 17,238,794 13,167,390 0.45 7,188,168 4,530,196 5,520,431 0.28 

Yes 9.5% 8.7%   41.8% 39.6% 43.3% 
 No 90.5% 91.3%   58.2% 60.4% 56.7% 
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(Table 4-4.  Continued) 

Variables 
Evidence of medical homeness 

             Yes                   No       P value 
Levels of medical homeness 

           Low        Medium              High         P value 

MSA 17,238,794 13,167,390 0.68 7,188,168 4,530,196 5,520,431 0.25 

Rural 18.2% 17.6%   16.2% 21.2% 18.3% 
 Urban 81.8% 82.4%   83.8% 78.8% 81.7% 
 

   
  

    Region 17,238,794 13,167,390 0.01 7,188,168 4,530,196 5,520,431 0.04 

Northeast 19.0% 24.6%   20.9% 17.4% 17.7% 
 Midwest 20.8% 21.5%   21.7% 21.1% 19.3% 
 South 38.6% 35.7%   36.6% 40.6% 39.6% 
 West 21.6% 18.2%   20.7% 21.0% 23.4% 
 

   
  

    Marital status 17,238,794 13,163,161 0.37 7,188,168 4,530,196 5,520,431 0.02 

Married 59.9% 62.5%   61.7% 62.9% 55.1% 
 Widowed/Divorced /Separated 28.9% 27.9%   29.1% 27.8% 29.7% 
 Never married 11.2% 9.7%   9.2% 9.3% 15.3% 
 

   
  

    Educational attainment 17,174,080 13,136,148 <.01 7,152,462 4,530,196 5,491,422 0.02 

No high school diploma 17.1% 13.5%   16.4% 18.0% 17.4% 
 Completed high school/GED 53.6% 49.1%   51.5% 54.3% 55.7% 
 Completed 4 year degree 13.6% 16.9%   15.2% 12.6% 12.3% 
 Graduate school 8.1% 12.2%   9.0% 7.8% 7.2% 
 Other 7.6% 8.2%   7.9% 7.3% 7.3% 
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(Table 4-4.  Continued) 

Variables 
Evidence of medical homeness 

             Yes                   No       P value 
Levels of medical homeness 

           Low        Medium              High         P value 

How long since last routine checkup 16,921,858 12,945,798 0.16 7,088,317 4,480,627 5,352,914 0.07 

Within past year 82.7% 86.9%   84.8% 82.2% 80.4% 
 

Within past  2 years 8.3% 6.3%   6.5% 10.5% 8.8% 
 Within past 3-5 years 6.3% 4.5%   5.7% 6.2% 7.2% 
 Never 2.7% 2.3%   3.1% 1.1% 3.7% 
         

How long since last dental checkup 17,072,129 13,027,540  <.01 7,165,350 4,456,170 5,450,609    <.01 

Twice a year or more 39.7% 46.9%   45.4% 39.8% 32.0%  

Once a year 19.6% 21.6%   17.4% 19.1% 22.8%  

Less than once a year 22.0% 16.2%   18.9% 21.9% 26.0%  

Never 18.8% 15.3%   18.3% 19.1% 19.2%  

        

Need Factors          

Perceived health status 17,234,432 13,157,714   <.01 7,188,168 4,530,196 5,516,069   <.01 

Excellent 6.7% 10.9%   8.1% 6.0% 5.4% 
 Very good 21.3% 28.4%   26.9% 22.5% 12.9% 
 Good 32.8% 35.0%   35.8% 30.3% 30.7% 

 Fair 26.0% 19.3%   19.7% 28.1% 32.5% 
 Poor 13.3% 6.4%   9.4% 13.0% 18.4% 
 

        Number of chronic condition(s)         

Mean Number Conditions  3.04 2.83 <.01 
    Maximum 0.00 5.00   
    Minimum 0.00 5.00   
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(Table 4-4.  Continued) 

Variables 
Evidence of medical homeness 

             Yes                   No       P value 
Levels of medical homeness 

           Low        Medium              High         P value 

Physical Component (SF-12)         

Mean  38.29 41.79 <.01 
    Maximum 70.31 65.08   
    Minimum 5.90 7.46   
    

   
  

    Enabling 
  

  
    Income 17,238,794 13,167,390  <.01 7,188,168 4,530,196 5,520,431   <.01 

<100% FPL 14.3% 10.1%   11.4% 12.4% 19.7% 
 101-200% FPL 5.8% 3.6%   5.4% 5.3% 6.7% 
 201-300% FPL 15.1% 12.1%   14.6% 15.8% 15.3% 

 301-400% FPL 27.6% 27.7%   27.1% 27.2% 28.5% 
 >400% FPL 37.1% 46.6%   41.4% 39.3% 29.8% 
 

   
  

    Insurance 17,238,794 13,167,390  <.01 7,188,168 4,530,196 5,520,431  <.01 

Any private 66.1% 76.5%   71.1% 67.0% 58.8% 
 Public only 27.2% 20.7%   24.6% 26.7% 31.0% 
 Uninsured 6.7% 2.8%   4.3% 6.3% 10.2% 

 

        Coverage 
  

  
    Gatekeeper/PCP Requirement 16,665,171 12,727,666  <.01 6,937,008 4,389,492 5,338,671  <.01 

Yes, private plan with gatekeeper 5.4% 6.2%   4.7% 7.7% 4.3% 
 No, private plan with gatekeeper 54.2% 65.0%   61.1% 53.2% 46.0% 
 Not privately insured 40.4% 28.8%   34.1% 39.1% 49.7% 
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(Table 4-4.  Continued) 

Variables 
Evidence of medical homeness 

             Yes                   No       P value 
Levels of medical homeness 

           Low        Medium              High         P value 

Established network 16,556,171 12,757,529  <.01 6,884,907 4,394,995 5,276,269  <.01 

Covered by private plan with doctor list 17.1% 20.2%   20.7% 14.8% 14.2% 
 Covered by private plan without doctor list 42.2% 51.0%   44.9% 46.1% 35.5% 
 Not covered by private plan 40.7% 28.7%   34.4% 39.1% 50.3% 

 

        Disease 17,238,794 13,167,390 <.01 7,188,168 4,530,196 5,520,431  <.01 

Diabetes 21.4% 20.7%   22.1% 18.2% 23.1% 
 High blood pressure 34.5% 42.3%   37.6% 38.8% 26.9% 
 Stroke 2.2% 2.5%   2.6% 2.4% 1.4% 

 Asthma 8.4% 7.0%   7.0% 9.0% 9.6% 
 COPD 6.0% 6.3%   6.6% 4.2% 6.8% 
 CHD 2.7% 2.4%   3.3% 2.5% 2.2% 
 Depression 19.9% 13.6%   16.2% 20.1% 24.6% 
 Arthritis 4.9% 5.3%   4.6% 4.8% 5.4% 
 

   
  

    Time 17,238,794 13,167,390 0.16 7,188,168 4,530,196 5,520,431 0.05 

2004 29.9% 26.2%   27.1% 30.2% 33.2% 
 2005 24.4% 27.2%   27.4% 21.4% 23.1% 
 2006 27.4% 29.2%   25.2% 29.9% 28.2% 
 

2007 18.3% 17.4%   20.3% 18.5% 15.4% 
 *Significance at 0.05 level 

**Significance at 0.01 level 
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Table 4-5.  Mean health services unadjusted utilization and expenditure  

  Evidence of medical homeness Levels of medical homeness 

Variables Yes No  Low  Medium High 

Utilization 1,841 1,284 753 482 606 

Inpatient discharges 0.35 0.30* 0.34 0.36 0.34 

Length of Stay 2.17 1.65* 1.98 2.73 1.99 

Office based visits 12.88 12.68 12.61 14.55 11.89 

Outpatient based visits 1.35 1.33 1.32 1.36 1.37 

Total RXs 40.29 35.10* 39.01 43.65 39.22 

E.R. Visits 0.50 0.36* 0.39 0.48 0.65 

Psychical Component SF-12 38.29 41.79* 39.82 38.04 36.59 

Number of chronic condition(s) 3.04 2.83* 2.97 3.11 3.08 

  
  

   Expenditures 
 

  
   Total expenditure $10,279.01 $10,242.17 $10,225.69 $11,531.16 $9,349.34 

RX expenditure $2,689.71 $2,542.90 $2,526.99 $2,973.28 $2,666.35 

E.R. facility expenditure $275.55 $259.12 $234.48 $254.86 $343.03 

E.R. doctor expenditure $54.82 $48.50 $39.70 $55.05 $73.44 

Inpatient facility expenditure $3,048.28 $3,166.43 $3,185.16 $3,384.41 $2,610.83 

Inpatient doctor expenditure $424.77 $427.55 $462.85 $537.57 $287.74 

Office based visit expenditure $2,010.50 $2,093.13 $1,912.65 $2,310.91 $1,893.15 

Office based doctor expenditure $1,440.17 $1,431.19 $1,376.52 $1,477.96 $1,489.19 
*Significance at 0.05 level 
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Table 4-6.  Description of dependent variables  

Variables N Mean Min Max Skewness Kurtosis 

PCMH 3,125 6.26 0.00 16.00 1.45 6.07 

PCMH (Y/N) 3,125 0.59 0.00 1.00 -0.36 1.13 

PCMH (level) 3,125 1.13 0.00 3.00 0.51 1.78 

Discharges 3,125 0.33 0.00 7.00 3.19 16.97 

Length of hospital stay 3,125 1.93 0.00 152.00 9.68 137.87 

RX 3,125 38.12 0.00 320.00 1.93 8.44 

All visits 3,125 14.09 0.00 215.00 4.34 31.84 

Log All visits 3,125 2.29 0.00 5.38 0.01 3.14 

ER visits 3,125 0.44 0.00 12.00 4.30 32.26 

Total expenditures 3,125 $10,246.31 0.00 $440,524.00 8.23 153.94 

Log expenditures 3,125 $8.53 0.00 13.00 -0.21 3.38 
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Table 4-7.  Mean utilization by Patient-centered medical home status: Controlling for 
physical component summary score (PCS) 

 

Variables 

                                   Medical Home 

Yes                                No 

Above Average N = 418 N=417 

Inpatient Discharges 0.11 0.12 

Length of Stay 0.29 0.40 

Office Based Visits 8.66 9.24 

Outpatient Based Visits 0.60 0.77 

Total Rx 19.94 21.79 

E.R. Visits 0.16 0.20 

Psychical Component SF12 55.24 55.18 

Number of Chronic Conditions 2.16 2.03 

   
Below Average N = 1423 N = 867 

Inpatient Discharges 0.42 0.38 

Length of Stay 2.73 2.25 

Office Based Visits 14.12 14.34 

Outpatient Based Visits 1.57 1.60 

Total Rx 46.27 41.50* 

E.R. Visits 0.60 0.43* 

Psychical Component SF12 33.23 35.25* 

Number of Chronic Conditions 3.30 3.22 
*Significance at 0.05 level 
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Table 4-8.  Mean expenditures by patient-centered medical home status: Controlling for 
physical component summary score (PCS) 

 

Variables 
                     Medical Homes 

Yes                             No  

Above Average N = 418 N=417 

Total Expenditure $4,570.00 $5,090.77 

RX Expenditure $1,350.35 $1,460.01 

E.R. Facility Expenditure $78.52 $108.99 

E.R. Doctor Expenditure $30.08 $26.34 

Inpatient Facility Expenditure $603.28 $778.29 

Inpatient Doctor Expenditure $107.36 $135.07 

Office Based Visit Expenditure $1,242.35 $1,536.91 

Office Based Doctor Expenditure $900.54 $910.03 

Physical Component SF12 55.24 55.18 

Number of Chronic Condition 2.16 2.03 

   Below Average N = 1423 N = 867 

Total Expenditure $11,955.99 $12,719.83 

RX Expenditure $3,083.14 $3,063.74 

E.R. Facility Expenditure $333.42 $331.32 

E.R. Doctor Expenditure $62.09 $59.17 

Inpatient Facility Expenditure $3,766.48 $4,315.05 

Inpatient Doctor Expenditure $518.01 $568.22 

Office Based Visit Expenditure $2,236.14 $2,360.66 

Office Based Doctor Expenditure $1,598.68 $1,681.85 

Physical Component SF12 33.23 35.25* 

Number of Chronic Condition 3.3 3.21 
*Significance at p < 0.05 
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Table 4-9.  Regressions (Logit and Ordered) predicting belonging to medical home (Y/N 
and levels) 

Variables Binary Logit model Ordered Logit 

 
Odds Ratio SE p value Odds Ratio SE p value 

Predisposing Factors 
      Age 
      18-24 Reference 

 
 

   25-44 0.79 0.29 0.53 0.74 0.27 0.41 

45-64 0.44 0.16 0.02* 0.42 0.16 0.02* 

65 +  0.37 0.14 0.01* 0.33 0.13 0.00* 

       Sex 
      Female Reference 

 
 

   Male 1.10 0.11 0.33 0.89 0.08 0.18 

       Race 
      White Reference 

 
 

   African American 1.22 0.17 0.16 1.09 0.13 0.48 

Other 1.08 0.23 0.74 1.20 0.22 0.32 

       Hispanic ethnicity 
      No Reference 

 
 

   Yes 0.93 0.15 0.63 1.07 0.15 0.63 

   
 

   MSA 
  

 
   Urban Reference 

 
 

   Rural 0.89 0.12 0.40 1.03 0.13 0.82 

   
 

   Region 
  

 
   Northeast Reference 

 
 

   Midwest 1.19 0.18 0.25 1.19 0.17 0.21 

South 1.31 0.20 0.07** 1.42 0.19 0.01* 

West 1.64 0.24 0.00* 1.67 0.23 0.00* 

   
 

   Marital status 
  

 
   Married Reference 

 
 

   Widowed/Divorced/Separated 0.91 0.11 0.40 0.94 0.10 0.57 

Never married 0.73 0.13 0.08** 0.85 0.15 0.36 
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(Table 4-9.  Continued) 

Variables Binary Logit model Ordered Logit 

Educational attainment 
      Graduate school Reference 

 
 

   No high school diploma 1.33 0.27 0.16 1.18 0.23 0.38 

Completed high school/GED 1.30 0.24 0.16 1.25 0.23 0.22 

Completed 4 year degree 1.11 0.22 0.61 1.10 0.21 0.60 

Other 1.17 0.31 0.55 1.14 0.29 0.62 

   
 

   How long since last routine 
checkup       

Within past year Reference      

Within past  2 years 1.33 0.24 0.11 1.40 0.21 0.03* 

Within past 3-5 years 1.16 0.39 0.66 1.12 0.31 0.69 

Never 1.66 0.70 0.23 1.60 0.53 0.16 

       
How long since last dental 
checkup       

Twice a year or more Reference      

Once a year 0.83 0.11 0.15 0.91 0.11 0.42 

Less than once a year 1.09 0.14 0.53 1.11 0.13 0.38 

Never 0.93 0.14 0.62 0.93 0.11 0.54 

       

Need Factors  
  

 
   Perceived health status 

  
 

   Excellent Reference 

 
 

   Very good 1.21 0.22 0.31 1.14 0.20 0.45 

Good 1.43 0.26 0.05* 1.46 0.26 0.04* 

Fair 1.71 0.36 0.01* 1.98 0.41 0.00* 

Poor 2.06 0.58 0.01* 2.35 0.64 0.00* 

   
 

   Number of chronic condition(s) 1.07 0.03 0.03* 1.07 0.03 0.02* 

Physical Component (SF-12) 0.99 0.01 0.05* 0.99 0.00 0.03* 

       Enabling 
      Income 
      >400% FPL Reference 

 
 

   <100% FPL 0.93 0.16 0.67 1.03 0.16 0.86 

101-200% FPL 1.32 0.34 0.28 1.31 0.28 0.22 

201-300% FPL 1.17 0.19 0.34 1.17 0.16 0.28 

301-400% FPL 1.01 0.13 0.94 1.04 0.12 0.72 
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(Table 4-9.  Continued) 

Variables Binary Logit model Ordered Logit 

Insurance 
  

 
   Any private Reference 

 
 

   Public only 1.08 0.15 0.57 1.09 0.13 0.47 

Uninsured 2.30 0.58 0.00* 2.61 0.58 0.00* 

   
 

   Gatekeeper/PCP requirement 
  No, private plan with gatekeeper Reference 

 
 

   Yes, private plan with gatekeeper 0.99 0.23 0.97 1.04 0.22 0.87 

   
 

   Established network 
  

 
   Private plan without doctor list Reference 

 
 

   Private plan with doctor list 1.05 0.15 0.75 0.99 0.12 0.93 

   
 

   Other 
   

   Did anyone receive food stamps 
   

   Yes Reference 

 
 

   No 0.65 0.13 0.03* 0.75 0.11 0.06** 

 
  

 
   Time 

  
 

   2004 Reference 

 
 

   2005 0.77 0.11 0.05* 0.75 0.09 0.02* 

2006 0.84 0.12 0.23 0.86 0.11 0.24 

2007 0.96 0.16 0.78 0.89 0.12 0.40 
*Significance at 0.05 level 
**Significance at 0.01 level 
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Table 4-10.  Regression (GLM) predicting amount of total expenditures 

Total Expenditures (GLM) Medical homes levels (0-3) Medical homes (Y/N) 

 
Coefficient SE p value Coefficient SE p value 

Patient-centered medical homes  
  

  
   No .. .. .. 
   Yes .. .. .. -0.78 1.21 0.52 

   
  

   Patient-centered Medical Homes  
  

  
   Not in PCMH Reference 

 
  

   Low level -4.13 4.39 0.35 .. .. .. 

Medium level 0.55 4.60 0.90 .. .. .. 

High level -2.11 3.23 0.51 .. .. .. 

   
  

   Predisposing Factors 
  

  
   Age 

  
  

   18-24 Reference 
 

   
  25-44 -0.73 0.38 0.85 -0.01 0.36 0.97 

45-64 -0.12 0.55 0.82 0.11 0.46 0.98 

65 +  -0.20 0.64 0.76 -0.01 0.50 0.99 

   
     

Sex 
  

     
Female Reference 

 
     

Male 0.28 0.09 0.76 0.04 0.08 0.56 

   
  

   Race 
  

  
   White Reference 

 
     

African American 0.00 0.10 0.99 0.01 0.11 0.94 

Other -0.07 0.16 0.67 -0.10 0.15 0.48 

   
     

Hispanic ethnicity 
  

     
No Reference 

 
     

Yes 0.12 0.14 0.41 0.12 0.14 0.41 

   
     

MSA 
  

     
Urban Reference 

 
     

Rural -0.05 0.09 0.57 -0.05 0.09 0.55 

   
  

   Region 
  

  
   Northeast Reference 

 
  

   Midwest 0.21 0.11 0.06** 0.17 0.10 0.09** 

South 0.26 0.17 0.14 0.16 0.12 0.16 

West 0.34 0.23 0.13 0.24 0.16 0.15 
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(Table 4-10.  Continued) 

Total Expenditures (GLM) Medical homes levels (0-3) Medical homes (Y/N) 

Marital status 
  

  
   Married Reference 

 
  

   Widowed/Divorced/Separated 0.06 0.08 0.47 0.07 0.08 0.43 

Never married -0.02 0.16 0.89 -0.01 0.16 0.94 

   
  

   Educational attainment 
  

  
   Graduate school Reference 

 
  

   No high school diploma 0.08 0.16 0.62 0.07 0.17 0.70 

Completed high school/GED -0.01 0.14 0.96 -0.05 0.14 0.73 

Completed 4 year degree 0.08 0.13 0.53 0.05 0.12 0.71 

Other 
  

     
       

How long since last routine checkup        

Within past year Reference       

Within past  2 years -0.47 0.19 0.02* -0.52 0.15 0.00* 

Within past 3-5 years 0.38 0.27 0.17 0.36 0.27 0.19 

Never 0.39 0.43 0.37 0.33 0.39 0.40 

   
  

   How long since last dental checkup        

Twice a year or more Reference       

Once a year 0.00 0.13 0.97 0.00 0.13 1.00 

Less than once a year -0.01 0.11 0.93 -0.03 0.11 0.81 

Never -0.06 0.13 0.63 -0.06 0.12 0.65 

       

Need Factors  
  

  
   Perceived health status 

  
  

   Excellent Reference 
 

  
   Very good 0.29 0.16 0.08** 0.26 0.17 0.13 

Good 0.52 0.22 0.02* 0.43 0.19 0.02* 

Fair 0.68 0.35 0.05* 0.51 0.24 0.04* 

Poor 0.76 0.43 0.08* 0.62 0.30 0.04* 

   
  

   Number of chronic condition(s) 0.18 0.04 0.00* 0.17 0.03 0.00* 

Physical Component (SF-12) -0.03 0.01 0.00* -0.03 0.00 0.00* 

 
 
 
 
 
 
 



 

136 

(Table 4-10.  Continued) 

Total Expenditures (GLM) Medical homes levels (0-3) Medical homes (Y/N) 

 Enabling 
  

  
   Income 

  
  

   >400% FPL Reference 
 

  
   <100% FPL 0.01 0.13 0.93 -0.02 0.12 0.87 

101-200% FPL -0.04 0.17 0.79 -0.08 0.15 0.59 

201-300% FPL 0.01 0.14 0.91 -0.01 0.12 0.91 

301-400% FPL 0.05 0.10 0.63 0.03 0.09 0.77 

   
  

   Insurance 
  

  
   Any private Reference 

 
  

   Public only -0.24 0.12 0.05* -0.25 0.12 0.03* 

Uninsured -0.43 0.45 0.34 -0.53 0.25 0.04* 

   
  

   Coverage - Gatekeeper/PCP Requirement 
 

  
   No, private plan with gatekeeper Reference 

 
  

   Yes, private plan with gatekeeper 0.01 0.16 0.96 -0.01 0.16 0.97 

       

Established network 
  

  
   Private plan without doctor list Reference 

 
  

   Private plan with doctor list -0.07 0.09 0.44 -0.05 0.09 0.58 

   
  

   Other 
  

  
   Primary care provider  

  
  

   No Reference 
 

  
   Yes 0.22 0.22 0.30 -0.22 0.22 0.32 

   
  

   Time 
  

  
   2004 Reference 

 
  

   2005 -0.15 0.15 0.34 -0.10 0.12 0.43 

2006 -0.13 0.11 0.22 -0.11 0.10 0.26 

2007 -0.30 0.12 0.01* -0.27 0.11 0.02* 

*Significance at 0.05 level 
**Significance at 0.01 level 
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Table 4-11.  Bootstrap prediction of expenditure differences after GLM and log- 
transformed OLS 

Variables N Mean SD 95% CI 

Log - transformed OLS 
    PCMH - Yes 1000 $10,181.59 $6,952.27 

 PCMH - No 1000 $11,178.41 $6,332.31 
 Difference (No - Yes) 1000 $996.82* $619.96 ($1029.65, $963.98) 

     GLM 
    PCMH - Yes 1000 $10,006.99 $6,197.59 

 PCMH - No 1000 $10,840.77 $6,713.97 
 Difference (No - Yes) 1000 $833.78* $516.38 ($861.27, $806.28) 

     Levels of PCMH 
    OLS 
    No PCMH 1000 $11,114.81 $6,853.55 

 Low PCMH 1000 $9,941.18 $6,129.88 
 Medium PCMH 1000 $10,968.19 $6,763.14 
 High PCMH 1,000 $9,780.97 $6,031.09 
 

     Difference No - Low 1000 -$1,173.63* $723.67 (-$1210.96, -$1136.29) 

Difference No - Med 1000 -$146.62* $90.41 (-$151.17, -$142.06) 

     Difference No - High 1000 -$1,333.84* $822.46 (-$1376.64, -$1291.03) 

Difference Low - Med 1000 $1,027.01* $633.27 ($994.28, $1059.73 ) 

Difference Med - High 1000 -$1,187.22* $732.05 (-$1225.11, -$1149.33) 
*Significance at 0.05 level 
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Table 4-12.  General linear regression and negative binomial regression predicting ambulatory visits  

All physician visits Medical home levels (0-3) GLM: medical homes (Y/N) NB: medical homes (Y/N) 

 
Coefficient SE p value Coefficient SE p value Rate Ratio SE p value 

Patient-centered medical homes  
  

  
      No Reference 

 
  

      Yes .. .. .. 0.05 1.43 0.98 0.73 1.05 0.83 

   
  

      Patient-centered medical homes  
  

  
      Not in PCMH Reference 

 
  

      Low level 3.09 3.23 0.34 .. .. .. .. .. .. 

Medium level -2.20 2.02 0.28 .. .. .. .. .. .. 

High level 5.80 5.92 0.33 .. .. .. .. .. .. 

   
  

      Predisposing Factors 
  

  
      Age 

  
  

      18-24 Reference 
 

  
      25-44 0.09 0.36 0.81 0.23 0.34 0.50 1.21 0.42 0.59 

45-64 -0.34 0.55 0.54 0.00 0.44 1.00 0.91 0.41 0.84 

65 +  -0.34 0.67 0.62 0.10 0.49 0.83 0.99 0.5 0.98 

   
  

      Sex 
  

  
      Female Reference 

 
  

      Male 0.38 0.09 0.68 0.09 0.08 0.24 0.94 0.07 0.42 

   
  

      Race 
  

  
      White Reference 

 
  

      African American 0.11 0.12 0.34 0.1 0.13 0.27 1.11 0.15 0.42 

Other 0.34 0.26 0.18 0.29 0.27 0.47 1.33 0.33 0.25 
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(Table 4-12.  Continued) 

All physician visits Medical home levels (0-3) GLM: medical homes (Y/N) NB: medical homes (Y/N) 

Hispanic ethnicity 
  

  
      No Reference 

 
  

      Yes 0.12 0.11 0.30 0.11 0.11 0.32 0.89 0.1 0.30 

   
  

      MSA 
  

  
      Urban Reference 

 
  

      Rural 0.11 0.07 0.10** 0.1 0.07 0.14 0.9 0.06 0.12 

   
  

      Region 
  

  
      Northeast Reference 

 
  

      Midwest 0.04 0.13 0.75 -0.04 0.10 0.70 0.98 0.1 0.86 

South 0.14 0.19 0.46 -0.01 0.12 0.95 1.02 0.12 0.87 

West 0.19 0.26 0.47 0.01 0.18 0.95 1.03 0.18 0.87 

   
  

      Marital status 
  

  
      Married Reference 

 
  

      Widowed/Divorced/Separated -0.01 0.08 0.86 0.00 0.09 1.00 1.00 0.09 0.98 

Never married 0.17 0.17 0.31 0.28 0.18 0.12 1.26 0.22 0.2 

   
  

      Educational attainment 
  

  
      Graduate school Reference 

 
  

      No high school diploma -0.04 0.18 0.81 -0.11 0.19 0.54 0.9 0.17 0.56 

Completed high school/GED 0.00 0.18 0.99 -0.08 0.16 0.64 0.93 0.15 0.65 

Completed 4 year degree -0.07 0.15 0.61 -0.11 0.14 0.42 0.89 0.13 0.42 

Other 0.16 0.18 0.37 0.08 0.17 0.64 1.1 0.19 0.56 
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(Table 4-12.  Continued) 

All physician visits Medical home levels (0-3) GLM: medical homes (Y/N) NB: medical homes (Y/N) 

How long since last routine checkup           

Within past year Reference          

Within past  2 years -0.35 0.20 0.09** 0.43 0.15 0.00* 0.65 0.10 0.01* 

Within past 3 - 5 years -0.32 0.22 0.15 -0.20 0.19 0.28 0.71 0.15 0.11 

Never 0.18 0.46 0.70 0.08 0.47 0.87 1.12 0.51 0.81 

           

How long since last dental checkup           

Twice a year or more Reference          

Once a year -0.21 0.09 0.02* -0.23 0.09 0.08** 0.84 0.08 0.07** 

Less than once a year -0.20 0.10 0.05* -0.28 0.08 0.01* 0.80 0.07 0.01* 

Never -0.29 0.08 0.00* -0.43 0.15 0.00* 0.76 0.06 0.00* 

           

Perceived health status 
  

  
      Excellent Reference 

 
  

      Very good 0.26 0.11 0.02* 0.22 0.11 0.05* 1.25 0.14 0.05* 

Good 0.46 0.20 0.02* 0.31 0.15 0.04* 1.39 0.21 0.02* 

Fair 0.52 0.36 0.16 0.26 0.22 0.23 1.34 0.3 0.18 

Poor 0.50 0.43 0.25 0.21 0.26 0.42 1.33 0.35 0.28 

   
  

      Number of chronic condition(s) 0.20 0.04 0.00* 0.16 0.31 0.00* 1.19 0.04 0.00* 

Physical Component (SF-12) -0.02 0.01 0.00* -0.02 0.01 0.00* 0.98 0.01 0.00* 
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(Table 4-12.  Continued) 

All physician visits Medical home levels (0-3) GLM: medical homes (Y/N) NB: medical homes (Y/N) 

Enabling 
  

  
      Income 

  
  

      >400% FPL Reference 
 

  
      <100% FPL -0.18 0.10 0.06** -0.19 0.09 0.04* 0.8 0.08 0.03* 

101-200% FPL -0.17 0.18 0.35 -0.28 0.14 0.05* 0.79 0.11 0.10** 

201-300% FPL -0.10 0.11 0.38 -0.17 0.1 0.09 0.87 0.08 0.14 

301-400% FPL 
   

-0.08 0.07 0.3 0.93 0.07 0.34 

          

Insurance 
  

  
      Any private Reference 

 
  

      Public only 0.02 0.11 0.86 -0.01 0.1 0.96 1.00 0.1 0.98 

Uninsured -0.14 0.48 0.77 -0.3 0.3 0.31 0.69 0.2 0.21 

   
  

      Gatekeeper/PCP requirement 
  

  
      No, private plan with gatekeeper Reference 

 
  

      Yes, private plan with gatekeeper -0.06 0.13 0.63 -0.08 0.13 0.54 0.94 0.12 0.61 

          

Established network 
  

  
      Covered by private plan without dr. list Reference 

 
  

      Covered by private plan with dr. list 0.05 0.08 0.52 0.05 0.08 0.52 1.06 0.08 0.48 

   
  

      Other 
  

  
      Primary care provider 

  
  

      No Reference 
 

  
      Yes -0.34 0.21 0.10 -0.37 0.2 0.06** 0.72 0.15 0.11 
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(Table 4-12.  Continued) 

All physician visits Medical home levels (0-3) GLM: medical homes (Y/N) NB: medical homes (Y/N) 

Time 
  

  
      2004 Reference 

 
  

      2005 -0.03 0.16 0.85 0.07 0.11 0.55 1.05 0.12 0.68 

2006 -0.12 0.10 0.21 -0.05 0.09 0.54 0.93 0.08 0.37 

2007 -0.28 0.11 0.01* -0.24 0.09 0.01* 0.78 0.07 0.01* 

*Significance at 0.05 level 
**Significance at 0.01 level 
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Table 4-13.  Bootstrap prediction of physician visits differences after GLM 

Variables N Mean SD 95% CI 

GLM 
    PCMH - Yes 1000 15.39 7.04 

 PCMH - No 1000 15.00 6.86 
 Difference (No - Yes) 1000 -0.39* 0.18 (-0.39, -0.38) 

     Levels of PCMH 
    No PCMH 1000 15.50 7.10 

 Low PCMH 1000 13.89 6.36 
 Medium PCMH 1000 17.12 7.84 
 High PCMH 1,000 14.32 6.56 
 

     

     Difference No - Low 1000 1.61* 0.74 (1.65, 1.58) 

Difference No - Med 1000 -1.62* 0.74 (-1.58,  -1.66) 

Difference No- High 1000 1.19* 0.54  (1.21,  1.16) 
*Significance at 0.05 level 
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Table 4-14.  Negative binomial regression predicting prescription drug use  

Prescription drugs Medical homes levels (0-3) Medical homes (Y/N) 

 
Rate Ratio SE p  value Rate Ratio SE p value 

Patient-centered medical homes  
     No Reference .. .. 

   Yes .. .. .. 0.26 0.26 0.17 

       Patient-centered medical homes  
   Not in PCMH Reference 

     Low level 0.05 0.18 0.41 .. .. .. 

Medium level 0.34 1.15 0.75 .. .. .. 

High level 0.13 0.31 0.40 .. .. .. 

       Predisposing Factors 
      Age 
      18-24 Reference 

  
   

25-44 1.22 0.29 0.42 1.29 0.30 0.26 

45-64 1.24 0.44 0.55 1.38 0.39 0.25 

65 +  1.05 0.46 0.92 1.23 0.39 0.53 

       Sex 
      Female Reference 

  
   

Male 1.01 0.06 0.91 1.03 0.05 0.59 

       Race 
      White Reference 

     African American 1.05 0.07 0.51 1.08 0.08 0.33 

Other 1.05 0.14 0.74 1.00 0.12 1.00 

       Hispanic ethnicity 
      No Reference 

     Yes 0.93 0.09 0.46 0.92 0.09 0.41 

       MSA 
      Urban Reference 

     Rural 0.92 0.05 0.14 0.93 0.06 0.22 

       Region 
      Northeast Reference 

     Midwest 1.19 0.11 0.05* 1.16 0.09 0.06** 

South 1.30 0.17 0.05* 1.21 0.11 0.04* 

West 1.33 0.25 0.12 1.24 0.16 0.1 
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(Table 4-14.  Continued) 

Prescription drugs Medical homes levels (0-3) Medical homes (Y/N) 

Marital status 
      Married Reference 

     Widowed/Divorced/Separated 1.03 0.06 0.69 1.02 0.07 0.75 

Never married 0.97 0.10 0.78 0.95 0.11 0.65 

       Educational attainment 
      Graduate school Reference 

     No high school diploma 1.25 0.16 0.08** 1.26 0.16 0.07** 

Completed high school/GED 1.19 0.13 0.11 1.17 0.12 0.13 

Completed 4 year degree 1.16 0.10 0.24 1.1 0.1 0.32 

Other 0.98 0.11 0.84 0.96 0.11 0.76 

       How long since last routine checkup      

Within past year Reference      

Within past  2 years 0.93 0.14 0.64 0.89 0.1 0.29 

Within past 3-5 years 1.09 0.28 0.75 1.08 0.27 0.78 

Never 1.40 0.53 0.38 1.34 0.47 0.41 

       

How long since last dental checkup      

Twice a year or more Reference      

Once a year 0.97 0.07 0.66 0.95 0.08 0.52 

Less than once a year 1.06 0.07 0.36 1.05 0.07 0.45 

Never 1.09 0.28 0.75 1.08 0.08 0.29 

       

Need Factors  
      Perceived health status 
      Excellent Reference 

     Very good 1.21 0.13 0.08** 1.21 0.13 0.08** 

Good 1.56 0.26 0.01* 1.46 0.19 0.00* 

Fair 2.02 0.55 0.01* 1.75 0.31 0.00* 

Poor 2.21 0.72 0.02* 1.94 0.42 0.00* 

       Number of chronic condition(s) 1.28 0.04 0.00* 1.27 0.03 0.00* 

Physical Component (SF-12) 0.99 0.00 0.01* 0.99 0.004 0.00* 
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(Table 4-14.  Continued) 

Prescription drugs Medical homes levels (0-3) Medical homes (Y/N) 

Enabling 
      Income 
      >400% FPL Reference 

     <100% FPL 1.22 0.11 0.03* 1.19 0.11 0.06** 

101-200% FPL 1.15 0.15 0.30 1.12 0.13 0.34 

201-300% FPL 1.19 0.11 0.06** 1.17 0.1 0.06** 

301-400% FPL 1.06 0.06 0.33 1.04 0.06 0.53 

    
   

Insurance 
      Any private Reference 

     Public only 1.24 0.09 0.00* 1.23 0.09 0.00* 

Uninsured 1.13 0.40 0.74 1.02 0.22 0.92 

       Gatekeeper/PCP requirement 
     No, private plan with gatekeeper Reference 
  

   

Yes, private plan with gatekeeper 1.16 0.12 0.15 1.14 0.12 0.21 

       

Established network 
      Private plan without doctor list Reference 

     Private plan with doctor list 1.23 0.07 0.00* 1.25 0.08 0.00* 

       Other 
      Primary care provider 
      No Reference 

     Yes 1.02 0.11 0.88 1.02 0.11 0.85 

       Time 
      2004 Reference 

     2005 0.97 0.11 0.77 1.01 0.08 0.9 

2006 1.03 0.07 0.67 1.04 0.07 0.52 

2007 0.90 0.08 0.19 0.93 0.07 0.33 

*Significance at 0.05 level 
**Significance at 0.01 level 
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Table 4-15.  Negative binomial regression predicting ER visits 

Emergency room visits Medical homes levels (0-3) Medical homes (Y/N) 

 
Rate Ratio SE p value Rate Ratio SE p value 

Patient-centered medical homes  
     No .. .. .. 

   Yes .. .. .. 1.32 2.69 0.89 

       Patient-centered medical homes  
     Not in PCMH Reference 
     Low level 0.01 0.11 0.62 .. .. .. 

Medium level 4.01 31.33 0.86 .. .. .. 

High level 0.30 1.65 0.83 .. .. .. 

       Predisposing Factors 
      Age 
      18-24 Reference 

     25-44 0.50 0.27 0.20 0.54 0.27 0.22 

45-64 0.39 0.31 0.24 0.45 0.28 0.21 

65 +  0.37 0.37 0.32 0.46 0.33 0.28 

       Sex 
      Female Reference 

     Male 0.89 0.12 0.41 1.01 0.15 0.48 

       Race 
      White Reference 

     African American 1.05 0.19 0.79 1.02 0.19 0.90 

Other 0.96 0.28 0.88 0.95 0.26 0.86 

       Hispanic ethnicity 
      No Reference 

     Yes 0.85 0.18 0.44 1.19 0.24 0.38 

       MSA 
      Urban Reference 

     Rural 0.89 0.15 0.48 1.15 0.20 0.42 

       Region 
      Northeast Reference 

     Midwest 1.23 0.31 0.41 1.17 0.28 0.51 

South 1.20 0.34 0.53 1.10 0.22 0.64 

West 1.25 0.50 0.58 1.14 0.32 0.65 
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(Table 4-15.  Continued)  

Emergency room visits Medical homes levels (0-3) Medical homes (Y/N) 

Marital status 
      Married Reference 

     Widowed/Divorced/Separated 1.23 0.19 0.18 1.25 0.20 0.16 

Never married 1.20 0.31 0.49 1.25 0.34 0.41 

       Educational attainment 
      Graduate school Reference 

     No high school diploma 1.52 0.52 0.22 1.41 0.51 0.34 

Completed high school/GED 1.75 0.59 0.10 1.63 0.55 0.15 

Completed 4 year degree 1.49 0.47 0.20 1.42 0.45 0.27 

Other 1.48 0.56 0.29 1.40 0.55 0.40 

       How long since last routine checkup 
     Within past year Reference 
     Within past  2 years 1.00 0.44 1.00 0.94 0.34 0.87 

Within past 3-5 years 0.62 0.37 0.42 0.60 0.35 0.38 

Never 0.92 0.68 0.91 0.86 0.59 0.83 

       How long since last dental checkup 
     Twice a year or more Reference 
     Once a year 1.01 0.19 0.98 1.04 0.20 0.85 

Less than once a year 1.40 0.28 0.09** 1.39 0.24 0.06** 

Never 1.36 0.23 0.08** 1.38 0.23 0.06** 

       

Need Factors  
      Perceived health status 
      Excellent Reference 

     Very good 1.16 0.41 0.68 1.09 0.36 0.81 

Good 1.53 0.65 0.32 1.33 0.45 0.41 

Fair 2.22 1.35 0.19 1.82 0.74 0.14 

Poor 2.71 1.92 0.16 2.27 1.07 0.08** 

       Number of chronic condition(s) 1.08 0.07 0.21 1.07 0.05 0.19 

Physical Component (SF1-2) 0.98 0.01 0.01* 0.98 0.01 0.01* 
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(Table 4-15.  Continued)  

Emergency room visits Medical homes levels (0-3) Medical homes (Y/N) 

Enabling 
      Income 
      >400% FPL Reference 

     <100% FPL 1.01 0.23 0.97 1.01 0.22 0.97 

101-200% FPL 0.67 0.21 0.21 0.65 0.18 0.12 

201-300% FPL 0.98 0.22 0.93 0.95 0.21 0.81 

301-400% FPL 0.99 0.17 0.97 0.98 0.16 0.92 

       Insurance 
      Any private Reference 

     Public only 1.15 0.27 0.54 1.13 0.25 0.59 

Uninsured 1.25 1.03 0.79 1.18 0.65 0.77 

       Gatekeeper/PCP requirement 
     No, private plan with gatekeeper Reference 
     Yes, private plan with gatekeeper 0.78 0.28 0.49 0.77 0.28 0.48 

       Established network 
      Private plan without doctor list Reference 

     Private plan with doctor list 0.89 0.15 0.51 0.90 0.15 0.53 

       Other 
      Primary care provider 
      No Reference 

     Yes 0.95 0.24 0.85 0.96 0.25 0.88 

       Time 
      2004 Reference 

     2005 0.91 0.23 0.72 0.96 0.20 0.86 

2006 0.86 0.16 0.41 0.88 0.16 0.48 

2007 0.44 0.11 0.01* 0.44 0.10 0.00* 

*Significance at 0.05 level 
**Significance at 0.01 level 
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Table 4-16.  Negative binomial regression predicting inpatient discharges 

Inpatient discharges  Medical homes levels (0-3) Medical homes (Y/N) 

 
Rate Ratio SE p value Rate Ratio SE p value 

Patient-centered medical homes  
      No .. .. .. Reference 

  Yes .. .. .. 5.44 10.81 0.4 

       Patient-centered medical homes  
      Not in PCMH Reference 

     Low level 0.01 0.04 0.48 .. .. .. 

Medium level 22,427.18 145,296.90 0.12 .. .. .. 

High level 0.03 0.13 0.47 .. .. .. 

       Predisposing Factors 
      Age 
      18-24 Reference 

     25-44 1.43 1.02 0.62 1.52 1.11 0.56 

45-64 1.00 0.82 1.00 1.32 0.98 0.71 

65 +  1.44 1.35 0.70 1.99 1.54 0.37 

       Sex 
      Female Reference 

     Male 1.14 0.16 0.36 0.86 0.11 0.24 

       Race 
      White Reference 

     African American 0.99 0.16 0.94 0.92 0.16 0.65 

Other 0.95 0.29 0.87 0.9 0.25 0.71 
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(Table 4-16.  Continued) 

Inpatient discharges  Medical homes levels (0-3) Medical homes (Y/N) 

Hispanic ethnicity 
      No Reference 

     Yes 1.03 0.22 0.90 1.01 0.21 0.96 

       MSA 
      Urban Reference 

     Rural 0.79 0.12 0.10** 1.28 0.18 0.09** 

       Region 
      Northeast Reference 

     Midwest 0.85 0.17 0.42 0.81 0.15 0.24 

South 1.19 0.36 0.58 1.1 0.23 0.63 

West 0.88 0.34 0.75 0.77 0.2 0.32 

       Marital Status 
      Married Reference 

     Widowed/Divorced/Separated 1.15 0.17 0.36 1.19 0.18 0.25 

Never married 1.05 0.26 0.86 1.18 0.3 0.53 

       Educational attainment 
      Graduate school Reference 

     No high school diploma 1.46 0.56 0.32 1.32 0.52 0.48 

Completed high school/GED 1.20 0.43 0.61 1.11 0.39 0.77 

Completed 4 year degree 1.34 0.44 0.37 1.29 0.41 0.43 

Other 1.57 0.65 0.27 1.49 0.6 0.33 
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(Table 4-16.  Continued) 

Inpatient discharges  Medical homes levels (0-3) Medical homes (Y/N) 

How long since last routine checkup 
     Within past year Reference 
     Within past  2 years 0.59 0.22 0.15 0.56 0.17 0.06 

Within past 3-5 years 1.56 0.70 0.32 1.48 0.66 0.38 

Never 1.08 0.77 0.91 0.96 0.64 0.95 

       How long since last dental checkup 
     Twice a year or more Reference 
     Once a year 1.16 0.26 0.50 1.24 0.28 0.35 

Less than once a year 1.14 0.22 0.50 1.1 0.21 0.6 

Never 0.97 0.21 0.89 0.98 0.21 0.94 

       

Need Factors  
      Perceived health status 
      Excellent Reference 

     Very good 1.00 0.42 1.00 0.93 0.38 0.85 

Good 1.08 0.48 0.86 0.97 0.36 0.93 

Fair 1.40 0.86 0.59 1.22 0.53 0.64 

Poor 1.38 0.98 0.65 1.12 0.55 0.82 

       Number of chronic condition(s) 1.00 0.06 1.00 0.98 0.05 0.67 

Physical Component (SF-12) 0.96 0.01 0.00* 0.97 0.01 0.00* 

       Enabling 
      Income 
      >400% FPL Reference 

     <100% FPL 1.45 0.34 0.11 1.43 0.33 0.13 

 
 



 

153 

(Table 4-16.  Continued) 

Inpatient discharges  Medical homes levels (0-3) Medical homes (Y/N) 

101-200% FPL 1.15 0.36 0.65 1.06 0.3 0.82 

201-300% FPL 1.42 0.35 0.16 1.35 0.31 0.19 

301-400% FPL 0.97 0.16 0.86 0.99 0.17 0.93 

Insurance 
      Any private Reference 

     Public only 0.78 0.16 0.21 0.75 0.14 0.13 

Uninsured 0.82 0.74 0.83 0.55 0.3 0.27 

       Gatekeeper/PCP requirement 
      No, private plan with gatekeeper Reference 

     Yes, private plan with gatekeeper 1.01 0.32 0.99 1.02 0.31 0.95 

       Established network 
      Private plan without doctor list Reference 

     Private plan with doctor list 1.05 0.21 0.80 1.03 0.21 0.9 

       Other 
      Primary care provider 
      No Reference 

     Yes 0.70 0.17 0.15 0.73 0.18 0.19 

       Time 
      2004 Reference 

     2005 0.75 0.21 0.31 0.81 0.18 0.36 

2006 0.82 0.15 0.28 0.87 0.15 0.41 

2007 0.69 0.16 0.10 0.69 0.14 0.07** 

*Significance at 0.05 level 
**Significance at 0.01 level 
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Table 4-17.  Negative binomial regression predicting length of inpatient stay 

Nights in hospital Medical homes levels (0-3) Medical homes (Y/N) 

 
Rate Ratio SE p value Rate Ratio SE p value 

Patient-centered medical homes  
  

  
   No .. .. .. Reference 

  Yes .. .. .. 663.46 1992.96 0.03* 

   
  

   Patient-centered medical homes  
  

  
   Not in PCMH Reference 

 
  

   Low level 215,998.90 2,828,520 0.35 .. .. .. 

Medium level 0.46 6.35 0.96 .. .. .. 

High level 152,07 1,369,889. 0.19 .. .. .. 

       Predisposing Factors 
  

  
   Age 

  
  

   18-24 Reference 
 

  
   25-44 1.63 1.35 0.55 1.39 1.07 0.67 

45-64 3.63 1.30 0.28 2.68 2.54 0.30 

65 +  7.24 10.50 0.17 4.49 4.88 0.17 

   
  

   Sex 
  

  
   Female Reference 

 
  

   Male 1.54 0.34 0.06** 0.70 0.14 0.08** 

   
  

   Race 
  

  
   White Reference 

 
  

   African American 1.40 0.38 0.22 1.21 0.37 0.52 

Other 0.46 0.20 0.08** 0.58 0.23 0.18 
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(Table 4-17.  Continued) 

Nights in hospital Medical homes levels (0-3) Medical homes (Y/N) 

Hispanic ethnicity 
  

  
   No Reference 

 
  

   Yes 0.73 0.23 0.32 1.36 0.42 0.33 

   
  

   MSA 
  

  
   Urban Reference 

 
  

   Rural 0.70 0.18 0.16 1.57 0.40 0.08** 

   
  

   Region 
  

  
   Northeast Reference 

 
  

   Midwest 0.51 0.18 0.06** 0.54 0.18 0.06** 

South 0.52 0.24 0.16 0.65 0.21 0.19 

West 0.46 0.26 0.17 0.56 0.24 0.18 

   
  

   Marital Status 
  

  
   Married Reference 

 
  

   Widowed/Divorced /Separated 1.51 0.37 0.09** 1.57 0.39 0.07** 

Never married 1.11 0.40 0.78 1.28 0.48 0.51 

   
  

   Educational attainment 
  

  
   Graduate school Reference 

 
  

   No high school diploma 1.62 0.77 0.31 1.44 0.71 0.46 

Completed high school/GED 1.19 0.56 0.72 1.20 0.54 0.68 

Completed 4 year degree 1.11 0.45 0.80 1.14 0.45 0.74 

Other 1.75 0.92 0.29 1.72 0.87 0.28 
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(Table 4-17.  Continued) 

Nights in hospital Medical homes levels (0-3) Medical homes (Y/N) 

How long since last routine checkup 
 

  
   Within past year Reference 

 
  

   Within past  2 years 0.24 0.12 0.00* 0.28 0.12 0.00* 

Within past 3-5 years 3.98 2.73 0.05* 3.91 2.65 0.05* 

Never 0.48 0.38 0.36 0.52 0.37 0.35 

   
  

   How long since last dental checkup 
 

  
   Twice a year or more Reference 

 
  

   Once a year 1.15 0.37 0.66 1.29 0.43 0.45 

Less than once a year 0.69 0.19 0.19 0.74 0.20 0.26 

Never 0.83 0.26 0.56 0.80 0.24 0.47 

       

Need Factors  
  

  
   Perceived Health Status 

  
  

   Excellent Reference 
 

  
   Very good 1.08 0.52 0.87 1.03 0.48 0.94 

Good 0.96 0.59 0.95 1.11 0.55 0.83 

Fair 0.67 0.56 0.63 1.04 0.58 0.94 

Poor 0.65 0.65 0.67 1.04 0.71 0.96 

   
  

   Number of chronic condition(s) 0.91 0.09 0.36 0.93 0.08 0.40 

Physical Component (SF-12) 0.97 0.01 0.01* 0.96 0.01 0.00* 

   
  

   Enabling 
  

  
   Income 

  
  

   >400% FPL Reference 
 

  
   <100% FPL 1.76 0.51 0.06** 2.05 0.59 0.01* 
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(Table 4-17.  Continued) 

Nights in hospital Medical homes levels (0-3) Medical homes (Y/N) 

101-200% FPL 0.92 0.45 0.87 1.00 0.44 1.00 

201-300% FPL 1.44 0.56 0.34 1.51 0.54 0.25 

301-400% FPL 1.32 0.33 0.27 1.41 0.35 0.17 

Insurance 
  

  
   Any private Reference 

 
  

   Public only 0.50 0.15 0.02* 0.51 0.14 0.02* 

Uninsured 0.06 0.07 0.01* 0.10 0.07 0.00* 

   
  

   Gatekeeper/PCP requirement 
  

  
   No, private plan with gatekeeper Reference 

 
  

   Yes, private plan with gatekeeper 0.45 0.17 0.04* 0.50 0.19 0.06** 

       

Established network 
  

  
   Private plan without doctor list Reference 

 
  

   Private plan with doctor list 0.85 0.21 0.51 0.78 0.20 0.32 

   
  

   Other 
  

  
   Primary care provider 

  
  

   No Reference 
 

  
   Yes 0.60 0.24 0.21 0.60 0.24 0.20 

   
  

   Time 
  

  
   2004 Reference 

 
  

   2005 1.33 0.55 0.50 1.17 0.38 0.63 

2006 0.87 0.24 0.61 0.85 0.22 0.55 

2007 0.52 0.17 0.05* 0.45 0.14 0.01* 

*Significance at 0.05 level 
**Significance at 0.01 level 
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Table 4-18.  Moderator models: Expenditures and utilizations 

Hypothesis Diabetes 
High blood 
pressure 

Asthma COPD Arthritis Depression 

a. Total expenditures … X … … … … 

b. Inpatient  

      Discharges ... ... ... ... ... … 

Nights in Hospital X X ... … … … 

       c. ER visits X ... ... ... ... ... 

d. Prescription drugs … ... ... ... … ... 

e. Physician visits … X … … … … 
X
 Significance at 0.05 level
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Figure 4-1.  Study composition  

 
 
 
 
 
 
 
 
 

 
Total MEPS Sample – 113,473 

2004 - 34,403   2005 - 33,961 

2006 - 34,145   2007 - 30,964 

Total PCMH’s – 8,610 

2004 - 2,194   2005 - 2,368 

2006 - 2,396   2007 – 1,652 

PCMH (18 + years with selected chronic illness) 

3,125 

(36.3%) 

Yes – 1,841 
Diabetes – 458 
High blood Pressure – 613 
Stroke – 46 
Asthma – 156 
COPD – 105 
Arthritis – 84 
Depression – 336 
CHD – 46 
 
 

No – 1,284 
Diabetes – 292 
High blood Pressure – 535 
Stroke – 26 
Asthma – 91 
COPD – 71 
Arthritis – 73 
Depression – 165 
CHD – 31 
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Figure 4-2.  Scree plot initial factor method: principal components 
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Figure 4-3.  Kernel density plot after GLM regression on total expenditure 

 
 
 

 

Figure 4-4.  Normal plot of total expenditure 
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Figure 4-5.  Normal plot of log transformation of total expenditure 

 

 

Figure 4-6.  Q-Q plot of residual-fitted GLM regression of log transformation of total 
expenditure 
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Figure 4-7.  Residual-fitted plot after OLS regression for log total expenditures 

 

  

Figure 4-8.  Residual-fitted plot after GLM regression for total expenditures 
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Figure 4-9.  Observed versus expected plot after negative binomial regression for ER 

visits 

 

 
Figure 4-10.  Observed versus expected plot after negative binomial regression for 

length of stay 
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Figure 4-11.  Observed versus expected plot after negative binomial regression for 
inpatient discharges 

 

 
Figure 4-12.  Observed versus expected plot after negative binomial regression for all 

physician visits 
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Negative binomial regression 

 

Zero inflated negative binomial 

 
 
 
Poisson (conditional on use) 

 

 
 
Negative binomial (condition on use) 

 

Figure 4-13.  Observed versus expected plot after count regression for number of 
prescriptions 
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Figure 4-14.  Normal plot of log transformation of all physician visits 

 

 

Figure 4-15.  Q-Q plot of residual-fitted GLM regression of log transformed all physician 
visits 
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CHAPTER 5 
DISCUSSION AND CONCLUSIONS 

 
Receiving care from a PCMH had a mixed impact on total health care 

expenditures and utilization. The unadjusted outcomes were fairly similar. However, 

adjusted results shows consumers in medical homes on average had significantly lower 

mean expenditures ($10,007) compared to their counterparts not in medical homes 

($10,841). Additionally, despite the fact that the mean physical health functioning score 

decreased as levels of medical homeness increased, the mean expenditures were 

lowest for individuals in the highest level of PCMH ($9,781), followed by low level 

($9,941), and medium level ($10,968), and was highest for individuals not in a medical 

home ($11,115). This suggests a high intensity of care at the higher level of PCMH. 

Further, these results support the argument that moving to a PCMH model could 

positively impact the health care expenditures and utilization of consumers and 

potentially achieve significant savings relative to receiving care in non-PCMH practices.  

Summary and Interpretation of Factor Analysis 

Over the years there have been considerable debates on factor analysis. A few 

of the concerns that have been raised include the subjective nature in selecting the 

number and names of factors, and the lack of significance testing. Despite these 

concerns, it remains a method that provides researchers with an excellent method to 

best summarize variables.   

The results in this research are a heuristic view of patient perspective of PCMH 

and do not encompass the complete definition of medical homeness. PCMH as defined 

by the American Academy of Pediatrics (2002) is a comprehensive approach to primary 
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care where a robust partnership is established between provider and patient. The care 

provided is characterized as accessible, family centered, coordinated, continuous, 

culturally competent and compassionate. From this outlook, PCMH is defined by two 

factors in the MEPS data: interaction with provider and accommodation of USC 

services. These factors included several theoretical constructs: optimal provider patient 

communications, shared decision-making, coordinated care, comprehensive care, and 

enhanced access.  There were three items that did not successfully load: care 

continuity, extended practice hours, and provider asking about other treatments that a 

consumer received from other providers. 

Theoretically speaking it is conceivable that a major construct, such as continuity 

of care should successfully load, but this was not observed. We can speculate that this 

weak correlation was a function of the variable being a calculation (number of visits to 

USC divided by the total number of visits in a given year) as opposed to a self-reported 

variable by respondents. This may explain the continuity of care variable‘s modest 

relationship with the other items.   

Who Received Care in Patient-Centered Medical Homes? 

There were significant differences in educational attainment for respondents in 

medical homes when compared to those in non-medical homes (p < 0.01). 

Respondents in medical homes were more likely to be better educated. The proportion 

of respondents in medical homes with less than a high school diploma was lower than 

those in a non-medical home (14% vs. 17%, respectively).   

Overwhelmingly, the primary drivers of being in a medical home were the need 

variables (perceived and evaluated need). In all instances, each need variable was 
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significantly associated with being in a medical home. Thirty-nine percent of 

respondents in medical homes reported having a self-rated health status as fair or poor 

compared to 25% of their non-medical home counterparts (p < 0.01). Similarly, the 

average number of chronic conditions of individuals whose care was consistent with 

medical homeness was 3.0 compared to an average of 2.8 for non-medical home 

respondents (p < 0.01). Further, the average physical functioning score of 38 for 

individuals in medical homes was lower than the national average of 50 and 

respondents not in medical homes had an average score of 42 (p < 0.01).  

Benefits of Being in a Patient-Centered Medical Home 

Expenditures 

 The finding here show health care expenditures of respondents whose care was 

consistent with domains of medical homes on average were significantly lower 

($10,007) compared to their counterparts not in medical homes ($10,841). This 

differential in expenditures has significant implication for chronic care policy since the 

CDC (2009) estimates about 75% percent of annual health care dollars are spent on 

chronic conditions. 

There are several possible explanations for the decrease in expenditures. 

Several characteristics of medical homes are associated with improved health 

outcomes.  For example, having a usual source of care is associated with improved 

prevention activities (Devoe et al., 2003), reductions in unnecessary ER visits (Ryan et 

al., 2001), and decreased preventable hospitalizations (Falik et al., 2001).  Second, the 

literature supports the notion that provider patient collaborations and shared decision-
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making results in productive information exchanges that could lead to improved self-

management activities and treatment adherence (Brown, Stewart, and Ryan, 2003).  

Discharges and Length of Stay 

The hypothesized relationship that individuals in medical homes would have fewer 

inpatient discharges was not supported by the analysis. The model was unable to detect 

a significant difference in the number of discharges.  Despite the fact that individuals in 

medical homes were significantly sicker than their non-medical home counterpart, on 

average, medical home respondents had fairly similar inpatient discharges (0.3) 

compared to their counterparts not in a medical home (0.2). While the hypothesized 

relationship was not supported, it can be speculated that being in a medical home was 

beneficial because these sicker individuals had similar discharges than their healthier 

counterparts. This suggests that the activities in medical homes may have resulted in 

some level of treatment adherences and self-care that mitigated preventable 

hospitalizations. Further, the improved coordination in medical homes may have 

resulted in improved quality of care and thereby cost savings as a result of reductions in 

hospitalizations or readmissions (Barry et al., 2002; Walsh et al., 2002).   

Conversely, the hypothesized relationship for being in a medical home (Y/N) was 

supported. Individuals in medical homes had longer lengths of hospital stays than their 

counterparts not in a medical home. This result may be explained by significant 

differences in the number of chronic conditions and lower physical functioning. Levels of 

medical homes were not significantly associated with length of hospital stays. 

Emergency Room Visits 

 The hypothesized relationship was not supported, which suggests that 

individuals in medical homes reported more ER visits than their counterparts not in 
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medical homes. This finding is counter-directional to other studies that observed a 

reduction in the number of ER visits (Roby et al, 2010). The divergence in findings may 

be a result of the cross sectional nature of this study, which does not allow observations 

of respondents over time and hence we would be unable to capture the benefits of 

being in a medical home. Additionally, the self-reporting nature of the study could also 

introduce recall bias and this may explain the differences in findings. Other studies have 

hypothesized that several mechanisms associated with being in a medical homes, such 

as enhanced access, improved care coordination and optimal communications, led to 

more self-care that ultimately reduced ER utilizations (Roby et. al, 2010). 

Physician Visits 

The hypothesized relationship was not supported by this analysis. However, 

bootstrapped procedures found that respondents in medical homes had on average 

15.39 physician visits when compared to their counterparts not in a medical home with 

15.00. Likewise, the average number of physician visits varied by level of medical 

homes: consumers in low level medical homes (13.9 visits), medium medical homes 

(17.1 visits), and high medical homes (14.3 visits). As level of medical homeness 

increased, individuals were generally sicker, and had more chronic conditions which 

likely resulted in additional contact with providers. Noteworthy is the average number of 

provider visits for individuals in medium level medical homes. While not significant, the 

average number of chronic conditions for individuals in medium level was higher than 

their counterparts in low and high levels. 

Prescription Drugs 

 The hypothesized relationship was not supported by this analysis. The mean 

number of prescriptions filled by individuals in medical homes (40.29) was statistically 
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greater than their counterparts not in a medical home (35.10).  The mean number of 

prescriptions varied by level of medical homes: consumers in low level medical homes 

filled on average 39.01 prescriptions, medium medical homeness 43.65, and high 

medical homeness 39.22 prescriptions.   

Policy Implications 

There is near consensus that an appropriate reform of our health care system 

requires a strong primary care system (Landon et al., 2010). The PCMH model is 

advocated as the model that will reform primary care and there is growing evidence that 

supports its clinical and economic potential. However, the following barriers have been 

identified as limiting factors: expensive startup and maintenance cost, physician 

adoption, health information technology (an essential front-end investment), access to a 

sufficient supply of primary care providers, appropriate incentives or reimbursement, 

difference implementation approaches, and lack of agreement on components of a 

medical home (Keckley, Hoffman, and Underwood, 2010; Landon et al., 2010). 

Moreover, given the continued growth of health care expenditures and the 

increasing prevalence of chronic conditions, it is particularly salient to understand the 

impact of patient-centered medical homes in this population. Central to the medical 

homes debate is the ability of this care model to address the needs of the chronically ill. 

An ongoing collaboration between provider and patient is required to accomplish this 

task, which could result in continuous, coordinated high quality care. Additionally, such 

intense education and training should support patient engagement and self-efficacy to 

better control the chronic conditions. The results here support previous research that 

states activities in medical homes (e.g. receipt of self-care plan) could result in 

significant positive impact on health outcomes and expenditures. There are great 
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societal benefits in the role medical homes could play in constraining health care 

expenditures. 

Furthermore, it is long accepted that understanding consumers‘ experiences, 

expectations, and preferences is fundamental in the health care quality debate. 

Likewise, understanding what consumers consider a medical home is also important. 

From a consumer‘s perspective medical homeness encompasses several important 

theoretical constructs that policy makers, administrators, and planners should be 

mindful of when converting to the PCMH model. The final factors highlight the fact that 

consumers place great value in being able to access their providers, and receiving high 

quality care (optimal communication and shared decision-making), comprehensive, and 

coordinated care.   

In a study by Roby and colleagues (2010), it was concluded that administrative 

flexibility during the implementation stage of the Medical Services Initiative Program led 

to variations in care. While this flexibility was for practice level features, it can be 

speculated that ignoring consumers‘ perspectives can also lead to further variations in 

care. The findings here have important implications to public policy and future research 

because they provide a baseline for understanding the consumers‘ views on the 

components of medical homes and their impact on outcomes. 

It is well established that the rise in the prevalence of chronic diseases has been 

driven by an increase in such population risk factors as obesity, smoking, stress, 

sedentary lifestyles, alcohol abuse, and other modifiable practices (Thorpe, 2005; 

Mokdad, 2004; McGinnis & Foege, 1993).  At the core of this debate is the seemingly 

minimal commitment to population-wide prevention approaches (McGinnis et al., 2002; 
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Satcher, 2006). Since much of the prevention activities are done in primary care, any 

policy that would direct individuals into PCMHs could result in greater prevention.  Beal 

and colleagues (2006) observed significant improvement in preventive screenings as a 

result of reminders sent or phoned to chronically ill adults in medical homes. They also 

did not observe any racial disparities in reminders for preventive screenings.    

Finally, PCMH policy could bring some degree of resolution to the crisis that 

primary care is currently facing (Rittenhouse and Shortell, 2009; Berenson et al., 2008; 

Rubenstein, 2008). It is believed that PMCH can provide some hope to primary care 

practitioners through advocacy, and as a source of confidence to bring a level of 

coordination to consumers that is currently lacking. Further, the PCMH model proposes 

a payment structure that merges FFS, pay-for-performance (P4P), and additional 

payment for care coordination or integration of services. Our current reimbursement 

model is biased towards procedures and does not adequately pay for care coordination, 

care management, and non-traditional medical consultation. PCMH reimbursement 

reform calls for monetary credit for case mix differences, uptake and utilization of health 

information systems, and attainment of quality improvement targets.   

Future research should look to examine demonstrations that are being done with 

FQHCs (e.g. Safety Net Medical Homes Initiative). This could have important 

implications to access to care, as well as elimination of disparities. The findings here 

suggest that as levels of medical homes increase, the physical function score of 

respondents decreases, so future research should also focus on the severely 

chronically ill. Finally, a better understanding of PCMH‘s impact on process of care (e.g. 

HbA1c) for the chronically ill is needed. 
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Limitations  

There are several limitations to this study. The key limitation is that a ―true medical 

home practice‖ was not identified, but the results reflect whether or not an individual‘s 

care (self-reported) provided evidence of a theoretical medical home.  

The Medical Expenditure Panel Survey (MEPS) relies on respondents self-reports 

of medical conditions. Professional coders review these reports and corresponding 

diagnostic codes are assigned.  First, this survey utilizes the International Classification 

of Diseases (9th revision) Clinical Modification (ICD-9-CM) which is based on the World 

Health Organization's Ninth Revision, International Classification of Diseases (ICD-9). 

MEPS records the first three of the five digit ICD-9 codes. 

The third limitation is the absence of a health literacy measure in MEPS. Health 

literacy, according to Healthy People 2010, ―is the degree to which individuals have the 

capacity to obtain, process and understand basic health information and services 

needed to make appropriate health decisions.‖ The literature supports that low health 

literacy is associated worse glycemic control, less knowledge of an individual‘s 

condition, and being more likely to have one of the disease complications (Schillinger et 

al 2002); higher rates of health service utilization (Baker et al., 1998, 1997); and poorer 

self-rated health status (Weiss et al., 1992). These individuals are also reported as 

being less likely to understand written and oral communication given by health care 

providers, to adhere to necessary instructions and procedures (e.g. taking medications 

properly and keeping appointments), and to navigate the system and acquire necessary 

care (Hopper et al., 1998; Baker et al., 1996; Davis et al., 1996). 
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The fourth limitation of this study involves the use of a point-in-time measure of 

health insurance status of respondents. The MEPS collects health insurance status 

several times a year and has the ability to generate a number of estimates of health 

insurance coverage, including point-in-time, monthly, and annual estimates.  

Several models in this research yielded less than perfect fit (e.g. physician visits 

and prescription drugs). With respect to physician visits, both GLM and negative 

binomial regression were completed and discussed.  Similarly, multiple models were 

examined for prescription drug model fitness and the negative binomial was selected.  

The models were not precise and its ability to predict zero or fewer numbers of 

prescriptions can be challenging. Care should be taken when interpreting because the 

coefficients may be overestimations of the true effect size.   

Since MEPS relies on respondents‘ self-reports certain challenges, such as recall 

bias and social desirability, in answering questions may restrict the accuracy of the 

data. Finally, the cross sectional design of the study does not allow for sufficient time to 

understand the true benefits if any for chronically ill individuals in medical homes. 

Despite these limitations, this study adds to the growing literature that supports the 

view that the PCMH model is clinically and economically promising. However, this 

model is unable to transform care across the health care continuum. For that reason, 

considerations of PCMHs potential must be examined as it relates to the continuum of 

care. Landon and colleagues (2010) affirm that the PCMH model provides opportunities 

for improved quality while constraining cost, especially as it relates to over-utilization of 

specialists, unplanned hospital admissions, and ER visits for non-urgent conditions. 

Further, the additional development of primary care will result in an increased ability to 
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attack these cost drivers, as well as place PCP‘s in opposition to other health care 

providers. Landon and colleagues (2010) suggest that clearly defined provider roles and 

appropriate incentives must be outlined to support sustainability and collaboration. The 

Accountable Care Organizations (ACO‘s) have been proposed (with a PCMH 

foundation) to support this mutual commitment to medical and financial outcomes.  

ACOs are provider-led organizations with a stated mission of managing care across the 

continuum, while being accountable for both quality and cost (Rittenhouse et al, 2009). 
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Table 5-1.  Summary of the findings   

Hypothesis 
Hypothesized 
relationship Actual relationship 

R1: Interpretable Factor structure + + 

   R2: Individual characteristics associated with being in 
a medical home + +* 

   R3: Impact of being in a medical home 
  a. Total expenditures - - 

b. Outpatient visits + + 

c. Inpatient  
  i. Discharges - + 

ii. Length of stay - +* 

   d. Emergency room visits - + 

e.  Prescription drugs - + 

   R4: All differences in performance of a given disease 
  a. Total expenditures - High blood pressure  

b. Outpatient visits - High blood pressure 

c. Inpatient  
  i. Discharges - - 

ii. Length of stay - 
High blood pressure & 

Diabetes 

   d. Emergency room visits - Diabetes 

e.  Prescription drugs - - 
*Significance at 0.05 level
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APPENDIX  
BACKGROUND TABLES  

 
Table A-1.  Eigenvalues of PCMH factor analysis 

 
Eigenvalue Difference Proportion Cumulative 

1 5.708236 2.103260 0.300400 0.300400 

2 3.604976 1.756161 0.189700 0.490200 

3 1.848815 0.176975 0.097300 0.587500 

4 1.671840 0.498188 0.088000 0.675500 

5 1.173652 0.165350 0.061800 0.737200 

6 1.008302 0.168784 0.053100 0.790300 

7 0.839518 0.087367 0.044200 0.834500 

8 0.752151 0.219723 0.039600 0.874100 

9 0.532429 0.071392 0.028000 0.902100 

10 0.461037 0.115624 0.024300 0.926400 

11 0.345413 0.089058 0.018200 0.944500 

12 0.256355 0.007411 0.013500 0.958000 

13 0.248944 0.081790 0.013100 0.971100 

14 0.167153 0.020234 0.008800 0.979900 

15 0.146919 0.042829 0.007700 0.987700 

16 0.104090 0.035618 0.005500 0.993100 

17 0.068472 0.023587 0.003600 0.996800 

18 0.044886 0.028074 0.002400 0.999810 

19 0.016811 
 

0.000900 1.000000 
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Table A-2.  Factor analysis with 2 factors of PCMH variables  
 

Variables  
Rotated Factor Patterns 

One Two 

Doctor listened to you  0.86   
Doctor showed respect 0.86   
Doctor explained so you understood  0.83   
Doctor spent enough time with you  0.82   
Got med appointment when wanted 0.66   
Problem getting specialist referral 0.63   
Unable to get necessary medical care   0.56   
Provider explained options to person 0.55   
How difficult to contact USC by phone? 0.48   
How difficult contact USC after hours? 0.47   
Provider asks person to help decide 0.46   
Unable to get necessary prescription medicine  0.45   
Go to USC for preventive health care 

 
0.95 

Go to USC for ongoing health problem 

 
0.95 

Go to USC for new health problem 

 
0.94 

Go to USC for referrals 

 
0.94 

USC has office hours nights/weekends 

 
  

Provider ask about other treatments 

 
  

Usual Clinician Index 

 
  

     *Only values over 0.4 are included and represent the initial variables used to define the factor  
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Table A-3.  Moderator regression (GLM) predicting amount of total expenditures and 
physician visits 

Variables  Total expenditures Physician visits 

 Coefficient SE p value Coefficient SE p value 

Patient-centered medical homes  
      No Reference 

     Yes -0.63 1.22 0.61 -1.14 1.31 0.39 

       Predisposing Factors 
      Age 
      18-24 Reference 

  
 

  25-44 -0.10 0.34 0.78 0.06 0.28 0.83 

45-64 -0.05 0.44 0.92 -0.23 0.38 0.55 

65 +  -0.06 0.47 0.90 -0.12 0.43 0.78 

    
   

Sex 
   

   
Female Reference 

  
   

Male 0.04 0.07 0.63 0.01 0.07 0.88 

       Race 
      White Reference 

  
   

African American 0.03 0.11 0.79 0.20 0.12 0.10** 

Other -0.10 0.14 0.49 0.33 0.23 0.15 

    
   

Hispanic ethnicity 
   

   
No Reference 

  
   

Yes 0.10 0.14 0.46 0.05 0.12 0.64 

    
   

MSA 
   

   
Urban Reference 

  
   

Rural -0.05 0.08 0.54 0.11 0.07 0.12 

       Region 
      Northeast Reference 

     Midwest 0.16 0.10 0.10 -0.01 0.09 0.89 

South 0.16 0.12 0.16 0.05 0.11 0.63 

West 0.21 0.16 0.19 0.08 0.16 0.60 

       Marital status 
      Married Reference 

     Widowed/Divorced/Separated 0.06 0.08 0.47 -0.06 0.08 0.50 

Never married -0.02 0.16 0.92 0.11 0.16 0.52 
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(Table A-3.  Continued) 

Variables  Total expenditures Physician visits 

Educational attainment 
      Graduate school Reference 

     No high school diploma 0.08 0.16 0.63 -0.04 0.17 0.83 

Completed high school/GED -0.03 0.13 0.82 -0.04 0.15 0.79 

Completed 4 year degree 0.06 0.12 0.60 -0.15 0.13 0.24 

Other 0.24 0.16 0.13 0.08 0.16 0.59 

      

How long since last routine checkup 
     Within past year Reference 
     Within past  2 years -0.52 0.15 0.00* -0.38 0.14 0.01* 

Within past 3-5 years 0.33 0.26 0.21 -0.33 0.22 0.14 

Never 0.27 0.36 0.44 0.51 0.50 0.31 

       How long since last dental checkup 
     Twice a year or more Reference 
     Once a year -0.02 0.13 0.86 -0.24 0.10 0.01* 

Less than once a year -0.03 0.10 0.79 -0.20 0.09 0.03* 

Never -0.07 0.12 0.56 -0.33 0.08 0.00* 

       Need Factors  
      Perceived health status 
      Excellent Reference 

     Very good 0.25 0.16 0.13 0.20 0.11 0.06** 

Good 0.42 0.18 0.02* 0.35 0.14 0.01* 

Fair 0.49 0.24 0.04* 0.32 0.21 0.12 

Poor 0.61 0.30 0.04* 0.38 0.25 0.12 

       Number of chronic condition(s) 0.17 0.03 0.00* 0.18 0.03 0.00* 

Physical component (SF-12) -0.03 0.00 0.00* -0.02 0.00 0.00* 

       Enabling 
      Income 
      >400% FPL Reference 

     <100% FPL -0.03 0.12 0.78 -0.27 0.09 0.00* 

101-200% FPL -0.05 0.15 0.76 -0.15 0.14 0.29 

201-300% FPL -0.02 0.12 0.88 -0.11 0.10 0.26 

301-400% FPL 0.04 0.09 0.68 -0.07 0.07 0.31 
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(Table A-3.  Continued) 

Variables  Total expenditures Physician visits 

Insurance 
      Any private Reference 

     Public only -0.24 0.11 0.04* 0.00 0.09 0.96 

Uninsured -0.56 0.24 0.02* -0.19 0.29 0.50 

       Gatekeeper/PCP requirement 
      No, private plan with gatekeeper Reference 

     Yes, private plan with gatekeeper -0.04 0.16 0.79 -0.16 0.13 0.22 

       Established network 
      Private plan without doctor list Reference 

     Private plan with doctor list -0.03 0.09 0.70 0.06 0.07 0.40 

       Other 
      Primary care provider 
      No Reference 

     Yes -0.20 0.19 0.30 -0.30 0.19 0.12 

       Time 
      2004 Reference 

     2005 -0.10 0.12 0.40 -0.04 0.11 0.71 

2006 -0.11 0.10 0.25 -0.15 0.08 0.07** 

2007 -0.25 0.11 0.03* -0.30 0.10 0.00* 

       Diseases 
      Diabetes 0.14 0.16 0.40 -0.29 0.19 0.13 

High blood pressure 0.27 0.16 0.09** -0.08 0.19 0.70 

Asthma 0.23 0.24 0.35 -0.03 0.23 0.91 

COPD 0.27 0.21 0.20 0.09 0.23 0.71 

Arthritis 0.14 0.31 0.66 -0.26 0.28 0.36 

Depression 0.31 0.17 0.08** 0.20 0.23 0.39 

       Interaction 
      PCMH * Diabetes -0.05 0.12 0.66 0.05 0.10 0.62 

PCMH * High blood pressure -0.24 0.12 0.05* -0.23 0.09 0.01* 

PCMH * Asthma -0.35 0.24 0.14 -0.10 0.19 0.60 

PCMH * COPD -0.36 0.24 0.14 -0.38 0.22 0.09** 

PCMH * Arthritis -0.12 0.38 0.76 0.50 0.30 0.10** 

PCMH * Depression -0.08 0.15 0.58 0.16 0.17 0.37 
*Significance at 0.05 level 
**Significance at 0.01 level 
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Table A-4.  Moderator regression (NB) predicting emergency room visits and 
prescription drugs 

Variables Emergency room visits Prescription drugs 

 
Rate Ratio SE p value Rate Ratio SE p value 

Patient-centered medical homes  
 

  
   No Reference 

 
  

   Yes 1.39 2.71 0.87 0.28 0.27 0.19 

   
  

   Predisposing Factors 
  

  
   Age 

  
  

   18-24 Reference 
 

     
25-44 0.47 0.23 0.13 1.37 0.31 0.17 

45-64 0.42 0.25 0.15 1.39 0.39 0.24 

65 +  0.43 0.30 0.22 1.26 0.40 0.46 

   
  

   Sex 
  

  
   Female Reference 

 
     

Male 0.89 0.12 0.36 1.03 0.05 0.51 

   
  

   Race 
  

  
   White Reference 

 
  

   African American 1.09 0.20 0.64 1.06 0.08 0.42 

Other 1.01 0.27 0.97 0.95 0.10 0.64 

   
  

   Hispanic ethnicity 
  

  
   No Reference 

 
  

   Yes 0.82 0.16 0.31 0.94 0.09 0.49 

   
  

   MSA 
  

  
   Urban Reference 

 
  

   Rural 0.80 0.14 0.20 0.94 0.06 0.28 

   
  

   Region 
  

  
   Northeast Reference 

 
  

   Midwest 1.19 0.28 0.47 1.15 0.10 0.09** 

South 1.15 0.23 0.49 1.17 0.10 0.07** 

West 1.03 0.28 0.91 1.21 0.16 0.14 

   
  

   Marital status 
  

  
   Married Reference 

 
  

   Widowed/Divorced/Separated 1.23 0.19 0.18 1.04 0.06 0.47 

Never married 1.03 0.29 0.92 0.97 0.11 0.78 

 



 

186 

(Table A-4.  Continued) 

Variables Emergency room visits Prescription drugs 

Educational attainment 
  

  
   Graduate school Reference 

 
  

   No high school diploma 1.32 0.48 0.44 1.24 0.15 0.07** 

Completed high school/GED 1.51 0.50 0.22 1.17 0.11 0.09** 

Completed 4 year degree 1.28 0.40 0.44 1.10 0.09 0.25 

Other 1.21 0.46 0.61 0.97 0.11 0.79 

      

How long since last routine checkup 
 

  
   Within past year Reference 

 
  

   Within past  2 years 0.93 0.31 0.83 0.91 0.11 0.44 

Within past 3-5 years 0.58 0.32 0.33 1.04 0.22 0.86 

Never 0.92 0.63 0.91 1.13 0.32 0.67 

   
  

   How long since last dental checkup 
 

  
   Twice a year or more Reference 

 
  

   Once a year 1.11 0.20 0.58 0.95 0.08 0.52 

Less than once a year 1.45 0.26 0.04* 1.03 0.07 0.66 

Never 1.27 0.21 0.15 1.08 0.08 0.31 

   
  

   Need Factors  
  

  
   Perceived health status 

  
  

   Excellent Reference 
 

  
   Very good 1.12 0.37 0.73 1.22 0.13 0.07** 

Good 1.39 0.47 0.33 1.45 0.18 0.00* 

Fair 1.92 0.76 0.10 1.72 0.29 0.00* 

Poor 1.85 0.84 0.18 1.94 0.41 0.00* 

   
  

   Number of chronic condition(s) 1.06 0.05 0.26 1.26 0.03 0.00* 

Physical component (SF-12) 0.98 0.01 0.00* 0.99 0.00 0.00* 

   
  

   Enabling 
  

  
   Income 

  
  

   >400% FPL Reference 
 

  
   <100% FPL 0.97 0.21 0.90 1.20 0.11 0.05* 

101-200% FPL 0.65 0.17 0.11 1.11 0.12 0.35 

201-300% FPL 0.93 0.20 0.73 1.15 0.10 0.10** 

301-400% FPL 0.96 0.16 0.82 1.03 0.06 0.61 
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(Table A-4.  Continued) 

Variables Emergency room visits Prescription drugs 

Insurance 
  

  
   Any private Reference 

 
  

   Public only 1.14 0.24 0.54 1.22 0.08 0.00* 

Uninsured 1.07 0.52 0.89 1.03 0.22 0.90 

       

Gatekeeper/PCP requirement 
  

  
   No, private plan with gatekeeper Reference 

 
     

Yes, private plan with gatekeeper 0.68 0.24 0.27 1.13 0.12 0.23 

   
  

   Established network 
  

  
   Private plan without doctor list Reference 

 
  

   Private plan with doctor list 0.89 0.15 0.48 1.25 0.07 0.00* 

   
  

   Other 
  

  
   Primary care provider 

  
  

   No Reference 
 

  
   Yes 0.95 0.25 0.84 1.02 0.12 0.84 

   
  

   Time 
  

  
   2004 Reference 

 
  

   2005 0.92 0.19 0.70 1.01 0.08 0.92 

2006 0.88 0.15 0.45 1.03 0.06 0.59 

2007 0.45 0.11 0.00* 0.95 0.07 0.47 

   
  

   Diseases 
  

  
   Diabetes 0.92 0.35 0.83 1.39 0.14 0.00* 

High blood pressure 1.41 0.55 0.38 1.06 0.09 0.54 

Asthma 1.64 0.75 0.28 0.86 0.13 0.31 

COPD 3.58 1.49 0.00* 0.86 0.13 0.32 

Arthritis 1.14 0.61 0.81 0.94 0.21 0.77 

Depression 2.33 0.89 0.03* 1.07 0.13 0.56 

   
     

Interaction 
  

     
PCMH * Diabetes 2.17 0.60 0.01* 0.89 0.07 0.16 

PCMH * High blood pressure 0.81 0.21 0.42 0.97 0.07 0.69 

PCMH * Asthma 1.25 0.53 0.60 1.18 0.20 0.35 

PCMH * COPD 0.57 0.17 0.07* 1.19 0.21 0.33 

PCMH * Arthritis 0.73 0.42 0.59 0.70 0.19 0.18 

PCMH * Depression 0.76 0.23 0.35 1.01 0.12 0.95 
*Significance at 0.05 level 
**Significance at 0.01 level 
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Table A-5.  Moderator regression (NB) predicting hospital utilization (discharges and 
length of stay)  

Variables Nights in hospital  Discharges 

 
Rate Ratio SE p value Rate Ratio SE  p value 

Patient-centered medical homes  
 

  
   No Reference 

 
  

   Yes 6097.03 18140.71 0.00* 4.10 8.16 0.48 

   
  

   Predisposing Factors 
  

  
   Age 

  
  

   18-24 Reference 
 

  
   25-44 1.58 1.11 0.52 1.27 0.93 0.74 

45-64 4.45 3.92 0.09 1.14 0.85 0.87 

65 +  8.19 8.40 0.04* 1.67 1.30 0.51 

   
  

   Sex 
  

  
   Female Reference 

 
  

   Male 1.41 0.28 0.08** 1.12 0.14 0.36 

   
  

   Race 
  

  
   White Reference 

 
  

   African American 1.13 0.32 0.66 1.01 0.19 0.95 

Other 0.52 0.19 0.08** 0.97 0.27 0.91 

   
  

   Hispanic ethnicity 
  

  
   No Reference 

 
  

   Yes 0.58 0.20 0.12 0.96 0.20 0.85 

   
  

   MSA 
  

  
   Urban Reference 

 
  

   Rural 0.60 0.14 0.03* 0.77 0.11 0.07** 

   
  

   Region 
  

  
   Northeast Reference 

 
  

   Midwest 0.52 0.14 0.02* 0.84 0.16 0.35 

South 0.68 0.22 0.22 1.17 0.26 0.49 

West 0.44 0.18 0.05* 0.77 0.21 0.34 

   
  

   Marital status 
  

  
   Married Reference 

 
  

   Widowed/Divorced/Separated 1.52 0.35 0.07** 1.14 0.17 0.38 

Never married 1.52 0.57 0.27 1.06 0.28 0.82 
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(Table A-5.  Continued) 

Variables Nights in hospital  Discharges 

Educational attainment 
  

  
   Graduate school Reference 

 
  

   No high school diploma 1.66 0.79 0.28 1.37 0.51 0.39 

Completed high school/GED 1.23 0.51 0.62 1.14 0.38 0.70 

Completed 4 year degree 1.19 0.44 0.63 1.29 0.38 0.38 

Other 1.83 0.82 0.18 1.58 0.59 0.23 

   
  

   How long since last routine checkup 
 

  
   Within past year Reference 

 
  

   Within past  2 years 0.26 0.10 0.00* 0.62 0.18 0.10 

Within past 3-5 years 4.75 3.49 0.03* 1.48 0.68 0.39 

Never 0.47 0.34 0.29 1.07 0.69 0.92 

   
  

   How long since last dental checkup 
 

  
   Twice a year or more Reference 

 
  

   Once a year 1.22 0.39 0.54 1.22 0.27 0.37 

Less than once a year 0.74 0.19 0.26 1.13 0.20 0.50 

Never 0.67 0.20 0.17 0.94 0.20 0.78 

   
  

   Need Factors  
  

  
   Perceived health status 

  
  

   Excellent Reference 
 

  
   Very good 0.94 0.42 0.89 0.94 0.38 0.87 

Good 0.93 0.44 0.88 0.99 0.36 0.98 

Fair 0.79 0.43 0.67 1.32 0.56 0.52 

Poor 0.57 0.39 0.41 1.08 0.53 0.87 

   
  

   Number of chronic condition(s) 0.88 0.07 0.11 0.99 0.05 0.81 

Physical component (SF-12) 0.96 0.01 0.00* 0.96 0.01 0.00* 

   
  

   Enabling 
  

  
   Income 

  
  

   >400% FPL Reference 
 

  
   <100% FPL 2.01 0.60 0.02* 1.41 0.32 0.14 

101-200% FPL 0.94 0.43 0.89 1.09 0.30 0.75 

201-300% FPL 1.38 0.48 0.35 1.42 0.31 0.11 

301-400% FPL 1.40 0.36 0.19 0.98 0.16 0.89 
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(Table A-5.  Continued) 

Variables Nights in hospital  Discharges 

Insurance 
  

  
   Any private Reference 

 
  

   Public only 0.43 0.12 0.00* 0.76 0.14 0.13 

Uninsured 0.05 0.04 0.00* 0.57 0.31 0.30 

   
  

   Gatekeeper/PCP requirement 
  

  
   No, private plan with gatekeeper Reference 

 
  

   Yes, private plan with gatekeeper 0.38 0.14 0.01* 0.88 0.26 0.68 

   
  

   Established network 
  

  
   Private plan without doctor list Reference 

 
  

   Private plan with doctor list 0.78 0.18 0.29 1.03 0.21 0.88 

      

Other 
  

  
   Primary care provider 

  
  

   No Reference 
 

  
   Yes 0.73 0.28 0.41 0.73 0.18 0.19 

   
  

   Time 
  

  
   2004 Reference 

 
  

   2005 1.31 0.42 0.40 0.80 0.18 0.33 

2006 1.02 0.26 0.95 0.86 0.14 0.38 

2007 0.51 0.15 0.02* 0.74 0.15 0.14 

   
  

   Diseases 
  

  
   Diabetes 0.72 0.33 0.48 0.87 0.30 0.68 

High blood pressure 2.60 1.06 0.02* 1.71 0.60 0.13 

Asthma 2.02 1.20 0.15 1.88 0.83 0.15 

COPD 4.06 2.26 0.01* 2.19 0.87 0.05* 

Arthritis 0.36 0.21 0.07** 0.70 0.39 0.51 

Depression 4.12 2.05 0.01* 2.07 0.79 0.06** 

   
     

Interaction 
  

     
PCMH * Diabetes 2.26 0.94 0.05* 1.34 0.35 0.25 

PCMH * High blood pressure 0.50 0.14 0.01* 0.77 0.14 0.16 

PCMH * Asthma 0.76 0.48 0.66 0.73 0.33 0.49 

PCMH * COPD 0.61 0.35 0.39 0.85 0.28 0.64 

PCMH * Arthritis 0.41 0.27 0.18 0.52 0.37 0.36 

PCMH * Depression 0.62 0.29 0.31 0.86 0.27 0.63 
*Significance at 0.05 level 
**Significance at 0.01 level 
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