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                            ABSTRACT 

Problem: 

The world has experienced a demographic change in the distribution of population 

towards older ages. At the same time, the global burden of disease is shifting from 

infectious diseases to non-communicable diseases. The objective of this study is to 

investigate the impact of patient-centered care (PCC) for older adults with chronic 

conditions, and to add evidence of its effects on the process of care and health outcomes. 

Methods: 

Data came from the nationally representative Medical Expenditure Panel Survey 

Household Component (MEPS-HC). The full-year consolidated data files 2009 through 

2013 were pooled to yield sample sizes of 16,654. Study outcomes included the receipt of 

ten types of preventive care services, patient perceived physical health status, mental 

health status, hospitalization and ER visits. Prevalence rates for each of outcome 

variables were calculated. Odds ratios were estimated from multiple logistic regression 

models that compared the likelihood of outcome variables across key exposures, after 

controlling for individual and institutional factors. Differences were assessed among the 

patient groups who received the PCC, partial PCC or non-PCC. 

Findings: 

In unadjusted analyses, PCC and partial PCC patients reported higher proportion of 

receiving each of the eight preventive screenings, the two types of health education, and 

perceiving good physical and mental health status. The result of each comparison was 

significant at P<0.05. Even after control for individual and institutional characteristics, 

the PCC group was still found to be more likely than the non-PCC group to receive nine 
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types of preventive care services and perceive good physical and mental health status, 

and the partial PCC group was found to be more likely than the non-PCC group to 

receive eight types of preventive screenings and perceive good physical and mental 

health status. No associations were found between the PCC status and hospitalization as 

well as ER visits. 

Conclusions: 

Our study reveals significant associations between the status of the PCC and the 

receipt of preventive care services as well as perceiving good health status. Our findings 

suggest that the PCC demonstrates the potential to improve preventive care use and 

health outcomes for the vulnerable older adults with chronic conditions. 
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CHAPTER ONE: INTRODUCTION  
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1.1 Background  

Chronic conditions are the leading cause of death and disability in the United States 

(Centers for Disease Control and Prevention, 2013a), and also the major contributor to 

the growth of healthcare spending (Paez, et al., 2009; Gerteis et al., 2014). As of 2012, 

about half of all adults—117 million people—had one or more chronic health conditions. 

One of four adults had two or more chronic health conditions (Ward, et al., 2014).  

Chronic illnesses are conditions that last a year or more and require ongoing medical 

attention and/or limit activities of daily living (Warshaw, 2006), for example, arthritis, 

asthma, chronic respiratory conditions, diabetes, heart disease, human immunodeficiency 

virus infection, and hypertension. In addition to these physical medical conditions, 

chronic conditions also comprise conditions such as substance use addictions, dementia 

and other cognitive disorders and disabilities. 

In terms of the rate of multiple chronic conditions, the prevalence is raised with the 

age increasing, and is considerably higher among older adults. The risks, such as 

unnecessary hospitalizations, duplicative medication, conflicting medical advice, 

impairment functional status and mortality, are also raised with the increasing number of 

chronic conditions that a patient has (Anderson, 2010;  Lee, et al., 2007; Vogeli, et al., 

2007; Warshaw, 2006; Wolff, et al., 2002). This situation is even more complicated when 

the synergistic interactions occur due to the combinations of multiple conditions, for 

example, the co-occurrences of serious mental illnesses with serious medical illness 

(Wolff, et al., 2002). 

        At the same time, the required resources for chronic conditions management are 

enormous.  In term of Medicare program, the increased spending on managing chronic 
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diseases has become one of the key factors that drive the overall medical expense growth 

(Thorpe, et al., 2010).  Patients with chronic conditions are facing considerable 

challenges related to higher costs in prescription drugs and total out-of-pocket costs 

(Anderson, 2010). 

In addition, the combined impact of population aging seriously increase the 

challenges of managing chronic conditions among the burgeoning population. Although 

evaluations on quality and cost of chronic care have been carried out, insufficient 

attention has been paid to the older adults to meet longer-term needs of those with 

chronic conditions. 

 

1.2 Significance of Patient-Centered Care 

The greatest challenge in healthcare is to provide optimal care for older adults with 

chronic conditions and comorbidities. Older adults with chronic conditions are very 

heterogeneous in health status, disease severity, treatment options, prognosis and risk of 

adverse events (Boyd and Fortin, 2011; Boyd, et al., 2005; Institute of Medicine, 2001). 

Existing literature suggests that the optimal management of chronic conditions depends 

highly on active involvement of the patients (Holman and Lorig, 2000; Tsai, et al., 2010). 

The concept of patient-centered care (PCC) has become an essential component in the 

healthcare sector since the 1950s (Bauman, et al., 2003). PCC is principally described as 

an effective approach to deliver care that meets the specific needs, values, and beliefs of 

patients (Institute of Medicine, 2001). A significant increase in its popularity starts to 

emerge over the past 15 years, presumably because primary care systems are seeking 
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solutions to cope with the challenges from the population aging and significant burden of 

chronic conditons.  

In 2007, the American Academy of Pediatrics (AAP) joined with the American 

Academy of Family Physicians (AAFP), the American College of Physicians (ACP), and 

the American Osteopathic Association (AOA) relased the Joint Principles of the Patient 

Centered Medical Home (PCMH or medical home), which is generally described as a 

model or philosophy of patient-centered care, that encourages providers and care teams to 

meet patients where they are, from the most simple to the most complex conditions 

(AAFP, et al., 2007; Patient-Centered Primary Care Collaborative, 2009). Additionally, 

the PCMH model focuses on chronic condtion management, shared decision making with 

patients, enhanced access, and coordination with community-based services (Weedon, et 

al., 2012).  

The PCMH draws on principles from the well-known Wagner’s Chronic Care Model 

(CCM), which highlights self-management support, decision support, delivery system 

design, clinical information systems, healthcare organization, and community resources 

(Wagner, et al., 1996a; Wagner, et al., 1996b; Wagner, et al., 1999; Wagner, et al., 2001; 

Bodenheimer, et al., 2002; Coleman, et al., 2009). By applying CCM, PCC has become a 

widely accepted model that direct the delivery of high-quality and safe care targeted to 

address the increasing health demands of aging population with chronic conditions 

(Luxford, et al., 2010).  

Although PCC has been theoretically conceived being able to overcome current 

challenges from fragmentation and poor coordination of care, it is unclear whether the 

model is appropriate for delivering chronic care to aged patients with high-risk or 



5 

 

complex healthcare needs.  Further investigations are need to tailor PCC model according 

to the needs of specific patient population, the nature of their diseases, and other 

predisposing or enabling factors (Stevens, et al., 2010).  

 

1.3 Study Objectives  

There is growing interest in exploring the impact of PCC on various outcomes, but 

little is known about its effectiveness for delivering chronic care to older adultes. It is 

unclear which attributes of PCC are required for aging population’s chronic care and 

whether the model will enhance patient perceived satisfaction, health outcomes, safety, 

and efficiency (Boult and Wieland, 2010).  

The objective of this study is to investigate the impact of PCC on older adults with 

chronic conditions, and to add evidence of its effects on patient’s experiences, process of 

care, and health outcomes. The specific aims of this study are to: 1) assess the association 

between the receipt of PCC and chronic management among older adults, measured by 

the receipt of preventive screening and health education for chronic diseases; and 2) 

assess the association between the receipt of PCC and chronic disease health outcomes 

among older adults, measured by patient perceived health status and incidence of adverse 

utilization events.   

 

1.4 Study Overview  

In pursing the aims, this dissertation evaluates the associations between the receipt of 

PCC and healthcare process as well as outcome measures. This dissertation is organized 

into five chapters. The first chapter provides an introduction to the dissertation. It 
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describes briefly the background and the rationale of conducting this study. The second 

chapter summarizes existing literature on concept, attributes, models and interventions of 

PCC and related previous studies on the impact of PCC and its impact on older adults 

with chronic conditions. Chapter Three describes the research hypothesis, study design, 

and analytic methods. Chapter Four reports the main findings of the study, which is 

organized by specific aims. Chapter Five summarizes the key findings, the study’s 

limitations and discusses the policy implication of this work. 
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2.1 Definitions and Attributes of Patient-Centered Care 

The concept of PCC has become an essetial component in the healthcare sector since 

the 1950s (Bauman, et al., 2003). A significant increase in its popularity starts to emerge 

over the past 15 years, presumably because primary care systems are seeking solutions to 

cope with the challenges from the population aging and significant burden of chronic 

conditons. PCC is pricipally described as an effective approach to deliver care that meets 

the specific needs, values, and beliefs of patients (Institute of Medicine, 2001). PCC has 

become a widely accepted model that direct the delivery of high-quality and safe care 

targeted to address the increasing health demands of aging population with chronic 

conditions (Luxford, et al., 2010).  

The Institute of Medicien (IOM) defines PCC as healthcare that establishes a 

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

that decisions respect patients’ wants, needs, and preferences and that patients have the 

education and support they need to make decisions and participate in their own care 

(IOM, 2001). Based on this definition, Alliance for Home Health Quality and Innovation 

summarized the definition into four core components as “whole person” care, 

comprehensive communication and coordination, patient support and empowerment, and 

ready access (Alliance for Home Health Quality and Innovation, 2013). In 2002, to help 

patients and their healthcare providers make better decisions, the Agency for Healthcare 

Research and Quality (AHRQ) defined the PCC as follows: patients become active 

participants in their own care and receive services designed to focus on their individual 

needs and preferences, in addition to advice and counsel from health professionals. They 

also developed a series of tools to help determine treatment preferences (AHRQ, 2002; 
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AHRQ, 2011). The International Alliance of Patients’ Organizations (IAPO) states that 

the essence of patient-centered healthcare is that the healthcare system is designed and 

delivered to address the healthcare needs and preferences of patients so that healthcare is 

appropriate and cost-effective. The IAPO’s declaration sets out five principles of patient-

centered healthcare: respect; choice and empowerment; patient involvement in health 

policy; access and support and information (IAPO, 2006). The Picker Institute is an 

independent non-profit organization dedicated to advancing principles of PCC. The 

Picker Institute identifies seven dimensions of PCC: (1) respect for patients’ values, 

preferences and expressed needs; (2) coordination of care and integration of services 

within an institutional setting; (3) communication between patient and providers; 

dissemination of accurate, timely and appropriate information; and education about the 

long-term implications of disease and illness; (4) physical care, comfort and the 

alleviation of pain; (5) emotional support and alleviation of fears and anxiety; (6) 

involvement of family and friends; and (7) transition and continuity from one locus of 

care to another (Gerteis, 1993).  

Besides these definitions of PCC, such concepts and dimensions of PCC can be 

drawn from the description of patient-centered medical home (PCMH). The American 

Academy of Pediatrics introduced the medical home concept in 1967. A generation later, 

in 2004 the specialty of family medicine called for all patients to have a “personal 

medical home.” In 2003 National Committee for Quality Assurance (NCQA) launched 

Physician Practice Connections, a PCMH precursor program. In 2007, the American 

Academy of Family Physicians, American Academy of Pediatrics, American College of 

Physicians, and American Osteopathic Association released Joint PCMH Principles. In 
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2008, NCQA launched the first PCMH Recognition program. Based on the recognition 

standard of NCQA, PCC can be defined as: healthcare that strengthens the physician-

patient relationship by replacing episodic care with coordinated care and a long-term 

healing relationship (NCQA, 2014). Table 2.1 show the comparison among these 

definitions and their core components and features.  

 

Table 2.1 Overview of Definitions, Core Components and Features of Patient-

Centered Care 

Organization Definitions Core components 

/domains 

Features 

Institute of 

Medicine 

(IOM), 2001 

Healthcare that 

establishes a 

partnership among 

practitioners, patients, 

and their families 

(when appropriate) to 

ensure that decisions 

respect patients’ wants, 

needs, and preferences 

and that patients have 

the education and 

support they need to 

make decisions and 

participate in their own 

care. 

 

“Whole person” 

care; comprehensive 

communication and 

coordination; patient 

support and 

empowerment; and 

ready access.  

The definition and 

dimensions were 

targeted and 

originally applied to 

primary care 

settings. 

Agency for 

Healthcare 

Research and 

Quality 

(AHRQ), 

2002, 2010 

Patients become active 

participants in their 

own care and receive 

services designed to 

focus on their 

individual needs and 

preferences, in 

addition to advice and 

counsel from health 

professionals. 

A patient-centered 

orientation; 

comprehensive, 

team-based care; 

care that is 

coordinated; superb 

access to care; a 

systems-based 

approach to quality 

and safety. 

The five 

components are 

drawn on the 

concept of the 

PCMH, in which a 

practice is 

organized to 

provide truly 

coordinated, 

proactive and 

therefore cost-
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effective care 

(AHRQ, 2010). 

 

The 

International 

Alliance of 

Patients’ 

Organizations 

(IAPO), 2006 

Healthcare system is 

designed and delivered 

to address the 

healthcare needs and 

preferences of patients 

so that healthcare is 

appropriate and cost-

effective. 

 

Respect; choice and 

empowerment; 

patient involvement 

in health policy; 

access and support 

and information. 

The principles were 

developed with 

strong patients’ and 

patient 

organizations’ 

voice. 

Picker 

Institute, 2008 

Patient-centered care is 

a model in which 

providers develop 

partnership with 

patients and their 

families to identify and 

satisfy the full range of 

patient needs and 

preferences, while 

simultaneously 

supporting the 

professional and 

personal aspirations of 

their staff.   

Respect for patients’ 

values, preferences 

and expressed 

needs; coordination 

of care and 

integration of 

services within an 

institutional setting; 

communication 

between patient and 

providers; 

dissemination of 

accurate, timely and 

appropriate 

information; and 

education about the 

long-term 

implications of 

disease and illness; 

physical care, 

comfort and the 

alleviation of pain; 

emotional support 

and alleviation of 

fears and anxiety; 

involvement of 

family and friends; 

and transition and 

continuity from one 

locus of care to 

another. 

 

This definition also 

focuses on staff. To 

succeed, a patient-

centered approach 

must also address 

the staff experience, 

as staff’s ability and 

inclination to 

effectively care for 

patients is 

unquestionably 

compromised if 

they do not feel 

cared for 

themselves. 

National 

Committee 

Healthcare that 

strengthens the 

Access and 

communication; 

These dimensions 

are more specific 
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for Quality 

Assurance 

(NCQA), 

2008 

physician-patient 

relationship by 

replacing episodic care 

with coordinated care 

and a long-term 

healing relationship. 

patient tracking and 

registry functions; 

care management; 

patient self-

management and 

support; electronic 

prescribing; test 

tracking; referral 

tracking; 

performance 

reporting and 

improvement, and 

advanced electronic 

communication. 

 

and operationalized, 

as they are drawn 

from the standard of 

PCMH recognition.  

 

PCC remains insufficiently understood and is described by varied terminology with 

different meanings (Bauman, et al., 2003; Mead and Bower, 2000; Mead and Bower, 

2002; Stewart, 2001). Concepts such as person-centered care, individual-centered care, or 

family-centered care are used inconsistently, leading to barriers and confusion in practice 

and research. In order to address the confusion, several conceptual analyses have been 

conducted to synthesize the evidence to inform the key component of PCC (Hughes, et 

al., 2008; Leplege, et al., 2007; McCormack and McCance, 2006). However, most 

reviews failed to draw solid conclusions on whether patient-centered care has positive 

impacts on health outcomes for patients with chronic disease, neither particular on older 

adults. In a recent study of PCC, it was discussed that the future studies should focus on 

the specific dimensions of PCC and how its impact on specific targeted population or 

conditions (Rathert, et al., 2013). 

In this study, we summarized the multiple definitions and frameworks above and 

found there were many overlapping elements among different frameworks developed to 

describe the key attributes of PCC. By comparing these existing definitions of PCC, we 
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found that the definition from IOM is the origin and basis for many other definitions 

developed by other organizations. Besides, this definition and its dimensions of PCC are 

targeted to primary care settings. In terms of the other definitions, the definition from 

IAPO is developed with strong patients’ and patient organizations’ voice. The definition 

from Picker Institute focuses on healthcare providers, that is, a patient-centered approach 

must also address the medical providers’ experience, the reason it that providers’ ability 

and inclination to deliver effectively care for patients is unquestionably compromised if 

they do not feel cared for themselves. The definitions from NCQA and AHRQ are drawn 

from the recognition standards of the PCMH, thus these dimensions are more specific and 

operationalized.  

Clearly, there are also substantial commonalities of key attribute across the varying 

definitions and frameworks summarized above. By reviewing these definitions and 

frameworks, we synthesized the following three main atrributes of PCC embedded in the 

most of definitions described above. These attributes are principally consistent with the 

body of studies that has previously investigated PCC on an empirical basis (Beal, et al., 

2009; Aysola, et al. 2013; Jones, et al., 2015 ). Table 2.2 shows the three atrribues of 

PCC.  
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Table 2.2 Attributes of Patient-Centered Care 

        The main attributes of PCC emerges from synergy among the above 

definitions: 

 Whole-person care orientation;  

 

 Patient  engagement in care; 

 

 Enhanced access to care.   

 

a. Whole-person care orientation 

From the patient’s perspective, this attribute of PCC means that each patient has a 

usual source of care, which is having an ongoing relationship with a personal physician 

whose role is in total care for the patient.  From the provider’s perspective, the physician 

is responsible for providing first contact, continuous and comprehensive care for patient’s 

healthcare needs and taking responsibility for appropriately coordinating care with other 

healthcare professionals. This includes acute care, chronic care, preventive services, 

community services and supports, and referral services to the other providers. 

 

b. Patient engagement in care 

Patients who actively participate in their own care are more likely to manage their 

conditions and stay healthy through obtaining more information regarding their health 

problems, adhering treatment, doing physical exercises, having healthy diet, and 

receiving preventive care services (Hibbard and Cunningham, 2008). At the same time, 

providers can also benefit from the partnership with patients by knowing patient’s 

medications and medical history well and better coordinating care across all elements of 
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healthcare system. The active patient engagement requires a partnership between patients 

and their providers, which will ensures that providers respect patients’ needs and 

preferences when they make decisions, or patients can make decisions for their own care 

with the education and support from their providers.  

 

c. Enhanced access to care 

Providers commit to enhancing patients’ access to care by timely responding to 

patient’s health needs and accommodating healthcare for patients.  By applying 

personnel, systems and infrastructure investment, such as expanded hours, open 

scheduling, and new methods for patient-physician communication, patients will be able 

to get timely access to care, after hours care service, 24/7 telephone or email access, and 

improved communication via health IT innovations. 

 

2.2 Existing Patient-Centered Care Models and Interventions  

2.2.1 Patient-Centered Medical Home  

Since the concept of PCC evolved, researchers and policy makers bring together 

primary care practitioners working on transforming the concept to the real practice. 

Compared with individual or combined PCC interventions developed and implemented in 

various empirical studies, PCMH has become a widely accepted model and is being 

rapidly adopted nationwide with the support from government agencies and professional 

organizations. 

 In the evolution of the PCMH model, the Chronic Care Model (CCM) plays an 

integral role that provides the foundation to revolutionize care from the provider-centered 
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to the patient self-management driven. In 1998, the CCM was created to summarize the 

essential components for improving chronic care at the community, health systems, 

patients and practice levels. The CCM includes six components that are hypothesized to 

have impact on the chronic disease management and furtherly affect patient health 

outcomes. The six components are 1) community resources and policies, that is, 

advocating local facilities to improve health care (e.g. developing partnerships with 

community-based organizations to develop and implement interventions, and encourage 

chronic disease patients to participate in community programs. etc.), 2) health system - 

organization of health care, that is, preparing the whole health system for the change, and 

motivate improvement at all levels of healthcare organizations (e.g. facilitating care 

coordination across different levels of healthcare organizations by developing 

agreements, etc.), 3) self-management support, that is, engaging patient to manage their 

health  (e.g. healthcare providers and patients working together to define health problems, 

set healthcare goals, develop care plan and solve problem, etc.), 4) delivery system 

design, that is, transforming healthcare system to  coordinate care delivery processes (e.g. 

integrating care process and providing chronic condition management services for 

patients with complex healthcare needs, etc.), 5) decision support, that is, sharing 

evidence-based information with patients and encourage their participating in decision 

making (e.g. discussing clinical guidelines with patients and respecting patient’s 

preferences, etc.), and 6) clinical information systems, that is, managing patient’s 

healthcare data with information system support (e.g. providing care reminders for 

patients between two visits, monitoring healthcare performance, etc.) (Wagner, et al., 

1996a; Wagner, et al., 1996b; Wagner, et al., 1999). Each components and in their 
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combination fosters vigorous interactions between the activated patients and prepared 

providers with resources and expertise, which triggers healthier patients, more satisfied 

providers, and cost savings (Wagner, et al., 2001; Bodenheimer, et al., 2002; Coleman, et 

al., 2009). The PCMH draws important elements from the CCM, especially the 

component of patient self‐management and informed empowered patient, to enhance the 

care coordination and communication, and transform primary care into "what patients 

want it to be” (NCQA, 2014). 

To reach the full potential of PCMH, three aspects of input are inevitable and 

foundational, that are: health IT, workforce and finance (AHRQ, 2015). In terms of health 

IT, the use of electronic health record is widely recognized as one of the central elements 

of PCMH, which support the PCMH on collecting, storing, and measuring patient health 

data and facilitating population-level evaluation. The implementation of health 

information exchange (HIE) enable clinical information be shared across multiple care 

settings, which supports the care coordination and reduces the duplicate services. The use 

of registries, such as for specific diseases, preventive care and procedures, allow for 

capturing information on which patients have specific conditions, and identifying care 

gaps for vulnerable sub-populations (Bates and Bitton, 2010). Health IT can also support 

clinical decision making, patient self-management and communication (AHRQ, 2015). 

As for the aspect of personnel, a strong primary care workforce is an imperative element 

of the PCMH. Care delivered through a PCMH model by an interdisciplinary team-based 

system, which calls for a variety of different medical professionals work together with 

clear performance goals, shared leadership, and effective communication. For a small 

practice, the key strategies for the team transformation are enhanced training and team 
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communication. The reason is that the biggest challenge faced by small practice is lack of 

workforce. Therefore, the cross-trained health professionals can take multiple roles in a 

team, and the timely ongoing communications among teams will ensure patient’s safety 

and improve efficiency with limited human resources. For the large practices, the main 

challenges could be the multi-sites management and unifying the care standards across 

various teams. It requires the development of protocols to support teams meet the unified 

clinical goals. Finally, with regard to the support of finance, payment reforms are needed 

to compensate providers for enhanced access, care coordination, and their contributions 

in reducing duplication across the care continuum. Besides, the multi-payer participation 

can be used to promote the payment reform through public-private partnerships. These 

payment reforms should be widely piloted and comprehensively evaluated, and rapidly 

scaled up for those shown to be effective.  

In addition to the infrastructural and personnel input for promoting PCMH, the 

healthcare policies have created a favorable environment for the PCMH to be tested. 

Section 3502 of the Patient Protection and Affordable Care Act (ACA) directs the 

Department of Health and Human Services (HHS) to provide grants to eligible healthcare 

entities to establish community-based interdisciplinary, inter-professional teams to 

support primary care practices. The proliferation of public and private medical home pilot 

projects and demonstrations presents preliminary evidence on PCMH’s potentials in 

improving health outcomes and reducing healthcare cost (Bitton, 2010). At the federal 

level, the HHS announced the Multi-Payer Advanced Primary Care Practice (MAPCP) 

demonstration program in 2009, which was formally implemented in eight states in 2011 

and has run for 3 years. The providers who participated in this program were reimbursed 
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on the fee-for-service basis and with the bonus from states for their transformation to 

PCMH (HHS, 2012). One of the other demonstration projects, Federally Qualified Health 

Centers (FQHC) Advanced Primary Care Practice demonstration was operated by the 

Centers for Medicare and Medicaid Services (CMS) in partnership with the Health 

Resources Services Administration (HRSA) from 2011 to 2014. A total of 434 FQHC 

sites involved in and up to 195,000 Medicare patients benefited from the program. The 

participating FQHCs received care management fee for each Medicare beneficiary on a 

monthly basis for their receipt of primary care services. The demonstration projects 

concluded on October 2014, and the evaluation showed the PCMH model can improve 

quality of care, promote patient health and lower healthcare cost (CMS, 2015). At state 

level, there were also a number of states, such as Colorado, Oregon, Ohio, Michigan and 

Pennsylvania, operated state level PCMH pilot projects. Among them, the Pennsylvania 

Chronic Care Initiative (PCCI) was created to improve diabetes care by involving 

practice coach and care managers, and using registries and quality reporting. The 

program showed significant improvement in several diabetes clinical measures, such as 

HbA1c and related cardiovascular risk factors (Bojadzievski, et al., 2011). In addition to 

these demonstration projects, there were several private sector PCMH programs, such as 

the Pennsylvania-based Geisinger Health System PCMH model and the Minnesota-based 

HealthPartner program.  The key features of Geisinger Health System PCMH model 

included use of an advanced EHR system, a “Personal Health Navigator” aiming to 

providing 24-7 access, and highly collaborative team-based team (Paulus, et al., 2008). A 

recent Geisinger PCMH study using longitudinal clinic-level claims data showed the 

longer PCMH exposure is associated with lower acute inpatient admission rates, which 
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was the largest savings component of Geisinger health system’s PCMH (Maeng, et al., 

2015).  

With the ongoing support for PCMH demonstration from federal government, state 

government and health plans, a great number of practices get PCMH recognitions or 

accreditations. In the next section, we will compare the different national accreditation 

bodies, private payers and states embracing the PCMH models. Among them, the 

following national entities stand out among the multitude of accreditation and recognition 

initiatives.  

 

2.2.2 National Accreditation and Recognition of PCMH Programs 

PCMH programs accredited or recognized by the Accreditation Association for 

Ambulatory Healthcare (AAAHC), the Joint Commission, the National Committee for 

Quality Assurance (NCQA) and Utilization Review Accreditation Committee (URAC) 

are national in scope. All these four have published set of standards, which have being 

applied by a large number of healthcare organizations into their care delivery. 

a. NCQA’s PCMH Recognition 

Established in 1990, the NCQA is an independent non-profit organization that works 

to improve healthcare quality through the administration of evidence-based standards, 

measures, programs, and accreditations, and it aims building consensus across the 

industry by working with policy makers, employers, doctors, and patients, as well as 

health plans. NCQA’s PCMH recognition is the first (released in 2008) and the most 

widely-used formal assessment to transform primary care practices into medical homes 

(NCQA, 2014). NCQA PCMH 2014 recognition is based on six standards: 1) Patient-
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centered access: accommodate patients’ needs during and after hours,  and provide 

medical home information; 2) Team-based care: engage all practice team members by 

providing medical home information, meet cultural and linguistic needs of patients and 

offer team-based care; 3) Population health management: collect and use data for 

population management;  4) Care management and support: use evidence-based 

guidelines for preventive, acute and chronic care management; 5) Care coordination and 

care transition: track and coordinate tests, referrals and care transitions; 6) Performance 

measurement and quality improvement: use performance and experience data for 

continuous improvement (NCQA, 2008; NCQA, 2014). 

NCQA recognizes primary care practices that meet the scoring criteria for Level 1, 2, 

or 3 as assessed against the PCMH requirements. As of November 2014, NCQA reports 

8,386 practices have received PCMH recognition.  

 

b. AAAHC’s Medical Home Accreditation Standards 

Founded in 1979, AAAHC is a non-profit organization which accredits ambulatory 

healthcare organizations, including ambulatory surgery centers, office-based surgery 

centers, endoscopy centers, and college student health centers, as well as health plans, 

such as health maintenance organizations and preferred provider organizations 

(Kongstvedt, 2007). In 2009, the AAAHC added the Medical Home to the types of 

organizations that it accredits. It offers on-site surveys for organizations seeking Medical 

Home accreditation or certification (AAAHC, 2015). AAAHC’s Medical Home 

Accreditation Standards is based on eight core standards and 19 adjunct standards. The 

eight core standards are: 1) Patient rights and responsibilities; 2) Governance; 3) 
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Administration; 4) Quality of care; 5) Quality management and improvement; 6) Clinical 

records and health information; 7) Infection prevention control and safety; 8) Facilities 

and environment (AAAHC, 2015).  

AAAHC’s recognition program involves 238 items, which is the highest number of 

assessment survey compared with other programs. AAAHC provides two options to 

applicants, which are either “accreditation” (obtaining base AAAHC accreditation in 

addition to meeting AAAHC’s medical home standards) or a less burdensome option 

called “certification” (does not require base AAAHC accreditation) (AAAHC, 2013).  

 

c. Joint Commission’s Primary Care Medical Home Designation Program 

The Joint Commission is an independent, not-for-profit organization, formerly known 

as the Joint Commission on Accreditation of Healthcare Organizations (JCAHO), which 

accredits and certifies nearly 21,000 healthcare organizations and programs in the United 

States. The Joint Commission introduced PCMH Certification for accredited ambulatory 

care organizations in 2011. The assessment tool is the only one that based on the Agency 

for Healthcare Research and Quality’s (AHRQ) definition of a medical home, which 

includes five core functions and attributes: 1) Patient-centered care; 2) Comprehensive 

care; 3) Coordinated care; 4) Superb access to care; 5) Systems-based approach to quality 

and safety (The Joint Commission, 2015a). As of December 2015, 1290 sites have 

received PCMH certification (The Joint Commission, 2015b).  

Health Resources and Services Administration (HRSA) supports two initiatives to 

assist Health Center Program grantees in achieving PCMH recognition, which are the 

Accreditation Initiative for AAAHC and the Joint Commission program, and the Patient 
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Centered Medical Health Home Initiative for NCQA program.  According to the report 

from Bureau of Primary Healthcare (BPHC), 58% of federally qualified health centers 

(FQHC) have at least 1 site recognized as a PCMH as of October 2014. 

 

d. Utilization Review Accreditation Committee (URAC) Patient Centered Healthcare 

Home Program 

URAC is a non-profit organization that aims to promote healthcare quality by 

accrediting healthcare organizations,  including health plans (HMOs, PPOs, etc.), 

healthcare management organizations (disease management, case management, patient-

centered healthcare homes, health call centers, independent review organizations, etc.), 

and health websites. URAC began offering auditor certification using their PCMH 

standards in 2011, which include seven core aspects: 1) Core quality care management; 2) 

Patient centered operations management; 3) Access and communications; 4) Testing and 

referrals; 5) Care management and coordination; 6) Electronic capabilities; 7) Quality 

performance reporting and improvement.  

It’s worth noting that URAC’s Patient Centered Healthcare Home Program put 

particular emphasis on the adoption of health IT, which results in applicants either being 

recognized for “achievement” or “achievement with electronic health records” (URAC, 

2015). Table 2.3 compares the features of these national accreditation and recognition 

programs.  
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Table 2.3 Features of National Accreditation and Recognition Programs 

   

Organization 

National 

Committee for 

Quality 

Assurance 

(NCQA) 

 

Accreditation 

Association for 

Ambulatory 

Healthcare 

(AAAHC) 

 

The Joint 

Commission 

 

Utilization 

Review 

Accreditation 

Committee 

(URAC) 

Type of the 

Organization 

An independent 

non-profit 

organization 

that is known 

for accrediting 

health insurance 

plans. 

A non-profit 

organization 

which accredits 

ambulatory 

healthcare 

organizations. 

An independent, 

non-profit 

organization, 

which accredits 

and certifies 

healthcare 

organizations and 

programs. 

Formerly known 

as the Joint 

Commission on 

Accreditation of 

Healthcare 

Organizations 

(JCAHO).  

 

A non-profit 

organization 

that aims to 

promote 

healthcare 

quality by 

accrediting 

healthcare 

organizations. 

Name of 

Program 

PCMH 

Recognition 

 

Medical Home 

Accreditation 

Primary Care 

Medical Home 

Patient 

Centered 

Healthcare 

Home Program 

 

Type of 

Program 

Recognition 

 

Accreditation 

and Certification 

 

Accreditation 

and Certification 

 

  Accreditation 

 

Program 

Begin Year 
2008 2009 2011 2011 

Versions of 

Standards 
  2008, 2011   2011, 2013  2011, 2013, 2014   2011, 2013 

Core 

Domains of 

the Standards 

Program 

comprises six 

standards: 1) 

Patient-centered 

access; 2) Team-

based care; 3) 

Population 

health 

management; 4) 

Care 

Program 

comprises eight 

core standards 

are:1) Patient 

Rights & 

Responsibilities; 

2) Governance; 3) 

Administration; 4) 

Quality of Care; 

5) Quality 

Program 

comprises five 

core functions and 

attributes: 1) 

Patient-centered 

care; 2) 

Comprehensive 

care; 3) 

Coordinated care; 

4) Superb access 

Program 

comprises seven 

core aspects: 1) 

Core quality 

care 

management; 2) 

Patient centered 

operations 

management; 3) 

Access and 
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management 

and support; 5) 

Care 

coordination 

and care 

transitions; 6) 

Performance 

measurement 

and quality 

improvement. 

 

Management & 

Improvement; 6) 

Clinical Records 

& Health 

Information; 7) 

Infection 

Prevention 

Control & Safety; 

8) Facilities & 

Environment. 

 

to care; 5) 

Systems-based 

approach to 

quality and safety. 

communication

s; 4) Testing 

and referrals; 5) 

Care 

management 

and 

coordination; 6) 

Electronic 

capabilities; 7) 

Quality 

performance 

reporting and 

improvement. 

 

Evaluation 

Procedures 

Practices 

complete a web-

based survey 

tool addressing 

the standards for 

NCQA to 

review and 

verify. No 

mandatory site 

visits. 

Utilizes an on-site 

surveyor to assess 

applicant’s 

performance. 

Applicants are 

required to 

provide 

supporting 

documentations 

for surveyor to 

review. The 

surveyors also 

conduct 

interviews with 

patients and 

members of the 

organization. 

 

Mandatory site 

visits are required 

to assess practice 

performance and 

compliance with 

the standards.  

Besides, annual 

basis surveys 

through an 

electronic process 

are required to 

assess practice’s 

compliance with 

standards. 

 

Mandatory site 

visits are 

required. 

Applicants also 

need to provide 

support 

documentations. 

During the desk 

and on-site 

review process, 

applicants can 

use the web-

based platform 

communicate 

with their 

reviewer. 

  

 

2.2.3 States’ PCMH Programs 

Although national accreditation or recognition standards are widely recognized, a few 

states—such as Minnesota and Montana—are using state level medical home standards 

alone or in addition to nationwide programs. 

a. Minnesota’s Healthcare Home Certification Program 
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As for the Minnesota’s Healthcare Home Certification Program, it require a 

mandatory site visit for all applicants, and they pays special attention to the quality 

improvement activities and health IT. Under this program, all providers are required to 

have an interoperable EHR by 2015.The other major categories for standards include: 1) 

Access/communication; 2) Patient tracking and registry functions; 3) Care coordination; 

4) Care plans; 5) Performance reporting and quality improvement (Minnesota 

Department of Health, 2009). 

 

b. Montana Patient-Centered Medical Home Initiative 

In the fall of 2009, the Montana Department of Health and Human Services began to 

advance a multi-payer Patient-Centered Medical Home Initiative that included Medicaid 

and CHIP patients. An applicant participating in the Montana PCMH program is required 

to obtain accreditation from one of the following nationally recognized accrediting 

organizations, NCQA, the Joint Commission and AAAHC. The multi-payer payment 

model of this imitative is designed as: Blue Cross Blue Shield of Montana pays a per 

member per month (PMPM) participation fee for each attributed member and a PMPM 

fee for chronic disease management; the two health plans (PacificSource Health Plans 

and Allegiance Benefit Plan Management) compensates providers with traditional FFS 

payments and through care coordination the Current Procedural Terminology (CPT) 

code; and Montana Medicaid compensates providers with traditional FFS payment and 

one of 3 PMPM fees for each enrolled PCMH member (Montana Department of Health 

and Human Services, 2015).  
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2.2.4 Other PCC Interventions and Associated Outcomes 

In addition to the national and state accreditation and recognition programs, there is a 

multitude of PCC interventions applied in the empirical studies. As the core PCC 

attributes that featured in these interventions, we categorized the existing interventions 

into four types according to the attributes summarized above in addition to a type of 

combined interventions. We summarized the four types of interventions below.   

a. Whole-person care intervention 

This attribute of PCC means that providers value a patient as a whole person; 

recognize and respond to the patient’s complete needs. According to the existing 

literature, several types of interventions were designed to help patients have an ongoing 

relationship with a personal physician whose role is in their total care, and the provider 

can timely respond to the patient’s complete needs.  These interventions mainly focus on 

the contracting a personal physician, structured interviewing and consultation processes 

for detecting patients’ health needs and concerns. For instance, Battersby et al. conducted 

a coordinated care trial, in which a holistic care intervention was designed by employing 

service coordinator and using a problem and goals (P&G) approach to identify and 

respond to patient’s health needs and develop health plans for them. The findings from 

this study showed the patients receiving the intervention had increased utilization of 

community allied health services (Battersby et al., 2007). Another study applied one-hour 

interview to assess chronic disease patient’s health needs and understanding of their own 

medical conditions. The results showed that the interventions were effective in producing 

greater patient satisfaction with the process of care (Briggs, et al., 2004). Similarly, a 

randomized controlled trial with bipolar disorder patients showed the PCC intervention 
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by using assessment and care planning for patients could significantly reduce the 

frequency of adverse event (Simon, et al., 2006). 

 

b. Patient engagement intervention 

The patient engagement means that providers respect patients’ needs and preferences, 

and that patients can obtain necessary information regarding their condition, and be able 

to participate in and make decisions for their own care. There is a multitude of 

interventions designed for improving the patient engagement.  An experiment study using 

statement of Treatment Preferences documents for advanced care patients showed the 

intervention was associated with greater satisfaction with the decision-making process 

and less decisional conflict (Briggs, et al., 2004). Another type of patient engagement is 

educational programs targeted to improve communication and patient involvement in 

care. The impact of an educational and problem-solving session was tested in a study by 

using a randomized controlled trial design. Compared with control group receiving usual 

oncology care, the intervention group receiving a nurse-led educational intervention 

reported higher scores for quality of life and mood (Bakitas, et al., 2009). In addition to 

the educational intervention, the interventions targeting encouraging patients to 

participate in shared decision making were widely applied in many studies. The findings 

from such studies showed the interventions are effective in changing in patients’ ways of 

understanding their health conditions and improving patients actively engaging in their 

care (Davison and Degner, 1997; Edwards, et al., 2004; Loh, et al., 2007; Krones, et al., 

2008). 
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c. Enhanced access intervention 

Enhanced access is a one of the fundamental attributes of PCC because it is essential 

for helping patients overcome barriers to care, improving patient experience, patient 

outcomes and healthcare efficiency. Providers commit to enhancing patients’ access to 

care by timely accommodating patient’s health needs.  Many interventions were 

implemented to reduce patient’s barrier to care, including providing 24/7 access by using 

on-call system, after-hours and urgent care clinics, access via secure email or telephone, 

group visits, etc. One study using a web-based call center to arrange non-schedule visits 

showed intervention group have lower hospitalization rate than control group after 12 

months’ follow-up (Casas, et al., 2006). The other study focused on Veterans Health 

Administration (VHA) clinic patients demonstrated that the implementation of same-day 

access significantly predicted fewer non-emergent and primary care treatable ED visits 

(Yoon, et al., 2015). In term of the electronic or internet-based tools for improving visit 

scheduling and patient-provider communication, a study conducted in six resource-

limited community clinics demonstrated that using email encounters and electronic 

patient portals could improve clinic efficiency and communication between patients and 

providers (Schickedanz, et al., 2013). 

 

d. Combined PCC intervention 

In addition to the interventions with a individual PCC attribute outlined above, a 

number of studies consisted of a number of PCC interventions together, that is, the 

provision of an innovative or comprehensive care plan, the individually tailored care, or a 

guided care model, etc. For example, the impact of the guided care model was tested in a 
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cluster-randomized controlled trial at eight practices. The researchers designed a care 

model by integrating a registered nurse to coordinate patient’s care and providing patients 

health education in chronic care management. Six months after baseline, the results 

showed the guided care improve quality of healthcare for multi-morbid older patients 

(Boult, et al., 2008). Another study applied individually tailored care plan in addition to a 

self-management education session demonstrated that the integrated intervention improve 

patients’ disease knowledge, and adherence to the treatment after 1 year of intervention 

(Garcia-Aymerich, 2007). Table 2.4 summarized main features and the related outcomes 

of four categories of PCC interventions implemented in the empirical studies. 
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Table 2.4 Summary of PCC Interventions in Empirical Studies 

Type of PCC 

Interventions 

 

Interventions Outcomes 

Whole-Person 

Care 

 

-Structured interview; 

-Consultation processes; 

-Contract Personal Physician 

whose role is in total care for 

patients. 

-Increased utilization of community 

allied health services (Battersby et 

al., 2007); 

-Greater satisfaction with the 

process of care (Briggs, et al., 

2004); 

-Reduce the frequency of adverse 

events (Simon, et al., 2006). 

 

Patient 

Engagement 

 

-Educational session targeted 

to improve physician-patient 

communication; 

-Printed materials showing 

treatment options; 

-Patient participate treatment 

decision making. 

 

-Greater satisfaction with the 

decision-making process and less 

decisional conflicts (Briggs, et al., 

2004); 

-Higher scores for quality of life 

and mood (Bakitas, et al., 2009); 

-Changes in patients’ ways of 

understanding their health 

conditions and actively engaging in 

their care (Davison and Degner, 

1997; Edwards, et al., 2004; Loh, et 

al., 2007; Krones, et al., 2008). 

 

Enhanced Access 

 

-After hours care service;  

-24/7 telephone or email 

access; 

-Improved communication 

via health IT innovations. 

 

-Lower hospitalization rate (Casas, 

et al., 2006); 

-Fewer non-emergent and primary 

care treatable ED visits (Yoon, et 

al., 2015); 

-Improved clinic efficiency and 

overall communication between 

patients and providers 

(Schickedanz, et al., 2013). 

 

Combined 

Interventions 

 

-Innovative or 

comprehensive care plan; 

-Individually tailored care; 

-Guided care model. 

 

-Improved quality of healthcare for 

multi-morbid older persons (Boult, 

et al., 2008).  

-Enhanced patients’ disease 

knowledge, and treatment 

adherence after 1 year of 

intervention (Garcia-Aymerich, 

2007). 
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2.3 The Evaluation of Patient-Centered Care 

It is imperative that experience from numerous practices of PCC be captured, 

understood and optimized. Evaluation is essential for understanding the results of 

practicing PCC in various settings and for its impact on different subgroup populations. 

With rigorous, comprehensive and comparable data, policy makers, providers as well as 

patients, will be better positioned to improve the model, achieve enhanced performance, 

and promote better health outcomes. This section summarizes existing evidence on the 

core areas of PCC measures, the options for PCC evaluation design and the appropriate 

data source for evaluation.  

2.3.1 The Core Areas of PCC Measures 

We summarized the core areas of PCC measures at multiple levels: structure, process, 

and outcomes. Structure describes the context in which PCC is delivered, including 

financing, staff, infrastructure and equipment. At structure level, measures are widely 

used for assessing a practice’s capabilities to get PCMH recognition or accreditation. For 

example, NCQA standard includes an assessment of practice’s structural capabilities 

because evidence indicates structure and process drive outcomes. The core measures at 

structure level involve the implementation of incentive payment structure, the use of 

health IT infrastructure, and the support of team-based personnel resources, etc.  

At process level, measures relate the transactions between patients and providers 

throughout the delivery of PCC. The core areas of PCC process measures include 

preventive care (e.g., the rates of receiving certain age-appropriate disease screenings, 
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immunizations, and tests, etc.), acute care (e.g., the rates of receiving effective acute 

phase treatment, the referral rates, and procedures performed, etc.), and chronic disease 

management (e.g., health education rates, frequencies of disease-specific diagnostic 

testing, and the enrollment rates for a specific chronic disease management program, etc.)  

With respect to the outcome level, clinical outcomes, patient-reported health states, 

cost and utilization measures are widely used to evaluate the performance of PCC. 

Physiological measures, such as HbA1c values, and the control of blood pressure are 

commonly used to evaluate the impact of PCC on chronic disease patients; the health 

status, quality of life and well-being, and functional ability are also prevailing in various 

studies; the hospital admissions, emergency room visits, and cost-effectiveness as well as 

cost-benefit measures are widely presented to show the effects of PCC. 

2.3.2 Evaluation Design Considerations 

There were a considerable number of studies using quantitative designs to assess the 

impact of PCC, because many outcome measures were easily obtained from sources like 

claims, medical records and electronic medical records (EHRs), while the process 

measures were also available from various instruments and metrics to capture both 

patients and provider’s experience of care. Besides, the quantitative study design also 

allows for involving a greater number of subjects to enhance the representativeness and 

generalization of the results, and allows for greater accuracy and objectivity of results. 

In contrast, it requires more unstructured and unobtrusive method to investigate the 

day-to-day problems with implementing changes (Curry, et al., 2009). There is increasing 

number of studies using qualitative methods as their study design or a part of their 

assessment. The qualitative methods involve focus groups, and individual in-depth 
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interviews, key informant interviews, as well as direct observations (Crabtree and Miller, 

1999). The use of qualitative methods allows for capturing details and changes of the 

actual intervention over time, and allows for giving real-time participatory feedback to 

the subjects being evaluated. 

An increasing collection of mixed method strategies are also available for 

evaluations, in which the quantitative and qualitative components are combined (Curry, et 

al., 2009). The quantitative and qualitative methods can be conducted sequentially or 

concurrently, with equal emphasis or placed different weights. For instance, a preliminary 

qualitative interview can be conducted to generate specific hypotheses for quantitative 

component or to assist the development of assessment tools for a follow-up quantitative 

study. This method is particularly suitable for those that include innovative PCC 

strategies for monitoring organizational processes and changes over time in their 

implementation of the new models (Stange, et al., 2010). However, the methods require 

researcher’s advanced knowledge and capabilities, as well as more intensive time and 

resources.  

2.3.3 Main Data Source 

The main potential data source for the assessment of PCC may include data from the 

primary source collected by the investigators and specifically designed for the testing the 

hypotheses, it may also involves secondary data, such as medical record/EHR, 

administrative databases (such as Medicare and Medicaid claims), encounter-level 

databases (such as various nationally representative surveys), and medical chart 

abstraction, etc. The determination on types of data being used is not only based on the 



35 

 

research aims and hypotheses, but also depends on the resources available and research 

time frame.  

 

2.4 The Impact of Patient-Centered Care on Older Adults with Chronic Conditions  

Due to the dynamic health status and the use of multiple types of healthcare 

providers, delivering care to older patients with chronic conditions is challenging. On the 

one hand, treatments for older adults with chronic conditions are complicated, especially 

when patients with multiple chronic conditions. In some circumstances, treatments 

improve one outcome may worsen another outcome. For example, it is known that many 

of the medications used to treat heart failure may worsen kidney function. At the same 

time, healthcare providers may also need to fear the liability regarding both unnecessary 

interventions and underuse of therapies. On the other hand, it’s very difficult to explain 

the benefits and harms to the patients when physicians need to make multiple 

simultaneous decisions and treatment, which make patients and their families hard to get 

active involvement in decisions making (Wolff, et al., 2009). To overcome these 

challenges, numerous studies and policies are trying to promote paradigm shift from the 

traditional provider-driven care model to patient actively engaged care model, and 

highlighted the patient’s role in their own chronic disease management. 

The ACA provides new opportunities for PCC to manage chronic conditions through 

designing and piloting of new types of PCC to coordinate care and therefore enhancing 

the quality of care and patients’ benefits. Specifically, a new Center for Medicare and 

Medicaid Innovation are developed to examine approaches to health coordination and 

improvement. From the states level, health homes for Medicaid enrollees are providing to 
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patients with chronic conditions. All of those efforts are connected to Healthy People 

2020, which is served as the basis of the national health objectives as well as the 

development of local healthcare plans. 

Now is the time to view the impact of PCC on chronic disease prevention and care 

management. Better evidence on methods and outcomes of the model are needed to 

enhance the care provided for older adults with chronic conditions. However, according 

to the existing literature, it was difficult to draw firm conclusions regarding the best PCC 

approaches for managing chronic conditions among older adults. Most interventions in 

the current literature included PCC as attempts to educate patients or get them involved 

into the whole process of treatment decision making. Other common approaches related 

on training health providers in delivering empowering PCC. One study conducted by 

Wagner et al. (Wagner, et al., 2012) found that empowering patients by increasing their 

capacity to engage with providers is related to patient-reported improvements in the 

quality of care, but not in patient satisfaction. The study conducted by Sullivan et al. 

(Sullivan, et al., 2006) suggested that providers who received PCC training were more 

likely to report positive relationships with patients and agreement about care. However, 

the evidence of PCC applied for older adults with chronic conditons remains unclear. 

There is also very little knowledge on the most improtant attributes required for PCC 

delivery and whether it enhances patient perceived satisfaction, health outcomes, safety, 

and efficiency. In addition, there is no nationwide evidence to our knowledge that 

particularly focused on the benefits of PCC for older adults with chronic conditions. 

Therefore, our study is designed to fill this specific knowledge gaps.   
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3.1 Conceptual Framework 

The conceptual framework of this study (Figure 1) is adapted from the Donabedian’s 

structure, process, and outcome model (Donabedian, 1966).  Donabedian’s framework is 

one of the most widely used models for assessment of quality in the healthcare services 

field. According to this framework, it classifies inferences about the quality of care into 

three categories: structure, process and outcome. The part of structure includes the 

attributes of the healthcare settings in which care occurs, which encompasses 

organizational structure, facilities, equipment, financial and human resources. The 

process includes the activities in providing and receiving healthcare. In this study, we 

assessed the relationship between PCC and measures of chronic management among 

older adults, including receipt of preventive screenings and health education for chronic 

diseases. The outcome dimension includes the impact of healthcare on patients’ health. In 

this study, we assessed the relationship between PCC and chronic disease health 

outcomes, including patient perceived health status and incidence of adverse utilization 

events.  
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                       Figure 3.1 Conceptual Framework of the Study 

 

Source: Donabedian, A. (1988). The quality of care: How can it be assessed? JAMA 121 (11): 1145–1150. 

 

 

3.2 Study Aims and Research Questions 

3.2.1 Study Objectives 

The objective of this study is to investigate the impact of PCC for older adults with 

chronic conditions, and to add evidence of its effects on patient’s experiences, process of 

care, and health outcomes.   

3.2.2 Specific Aims  

The study is designed to address two specific aims as follows. These aims are inter-

related, focusing the objective of the study, that is, to reveal the heterogeneous nature of 

PCC, prioritize guided efforts for a sustainable development of PCC in chronic condition 
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management for older adults and explore factors that shape the impact of PCC.  In our 

study, we define older adults as adults aged 65 years or older according to the guideline 

from the Centers for Disease Control and Prevention (Centers for Disease Control and 

Prevention, 2013b).  

Specific Aim 1: To assess the association between the receipt of PCC and chronic 

management among older adults, measured by the receipt of preventive screenings and 

health education for chronic diseases. 

Specific Aim 2: To assess the association between the receipt of PCC and chronic 

disease health outcomes among older adults, measured by patient perceived health status 

and mental health status as well as incidence of adverse utilization events. 

PCC initiatives are central to many efforts to reform the US healthcare delivery 

system. Although some studies have shown promise regarding the benefits of PCC, it still 

requires additional study to show if PCC is applicable to a specific patient population 

who demand complex healthcare needs. That’s why we chose older adults with chronic 

conditions as our target population.  

Under the legislation highlighting the importance of patient-centered outcomes 

research in the ACA, there is increased attention in both research and clinical sectors. It 

need nation-wide representative data to investigate the current impact of PCC.  

 

3.2.3 Hypotheses 

Specific Aim 1: Hypothesis 1.1: The receipt of PCC is associated with increased 

preventive screenings delivered to older adults with chronic conditions. 
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Hypothesis 1.2: The receipt of PCC is associated with increased health education 

provided to older adults with chronic conditions. 

Specific Aim 2: Hypothesis 2.1: The receipt of PCC is associated with patient 

perceiving good health status and mental health status. 

Hypothesis 2.2: The receipt of PCC is associated with fewer adverse healthcare 

utilization events. 

 

3.3 Data and Sample  

3.3.1 Medical Expenditure Panel Survey 

The data for this study came from the Medical Expenditure Panel Survey 

(MEPS), a nationally representative 2-year panel survey of non-institutionalized, US 

civilian families and individuals, administrated by the AHRQ.  There are three 

components of MEPS: the Household Component, the Medical Provider Component and 

the Insurance/Employer Component. The Household Component (HC) draws the 

sampling frame from a nationally representative subsample of National Health Interview 

Survey (NHIS), which is conducted by the National Center for Health Statistics. The 

NHIS is a complex multi-stage sample design, which consists two stages. The first stage 

of sample selection is an area sample of Primary Sampling Units (PSUs), where PSUs 

generally consist of one or more counties. The second-stage of sample selection includes 

area segments within a PSU, consisting of clusters of housing units, and also reflecting 

the density of minority populations. Since 2006, Asians are oversampled in addition to 

Blacks and Hispanics. Sample weights are used to adjust the disproportionate 

contribution from oversampled subgroups (Ezzati-Rice, et al, 2008).  
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By using computer assisted personal interviewing (CAPI) technology, all data for 

a sampled household are reported by one designated household respondent. In general, 

the reference person is identified as the household member 16 years of age or older who 

owns or rents the home. As a complex national probability survey, the MEPS-HC was 

initiated in 1996. By using the overlapping panel design of the survey, data are collected 

through a series of five rounds of interviews covering 2 full calendar years. Each year a 

new panel of sample households is selected, that means data are collected simultaneously 

for two panels during each calendar year. As illustrated in Table 3.1, one panel is in its 

first year of interviews (e.g., in the year 2013, Rounds 1, 2, and 3 of Panel 18), while the 

prior year’s panel is in its second year of data collection (e.g., in 2013, Rounds 3, 4, and 5 

of Panel 17) (Cohen, et al., 1997). AHRQ rearranges the data into yearly files, which 

provide summarized information for 1-year observation periods. In most years, the 

MEPS-HC samples are not completely independent because each MEPS respondent can 

contribute up to two person-year observations. The variable DUPERSID in the dataset 

can be used as an identifier to indicate that the 2 observations came from a same person. 

However, DUPERSID uniquely identifies a MEPS sample person only within a full-year 

data file containing adjacent panels. As we were pooling multiple years of data, we used 

a combination of DUPERSID and PANEL as the identifier because some DUPERSID 

values have been used in multiple panels. We used 1:1 match merge to identify and 

correct duplicate identifiers. 

The target population in this study is older adults aged 65 and beyond with at least 

one chronic condition. To yield sample size to generate reliable estimates, it is desirable 

to pool together multiple years of data to facilitate analysis. Although MEPS-HC samples 
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are not completely independent because many people are in the sample for two 

consecutive years and the households being interviewed are selected from the same 

geographic areas, it is still valid to pool more than one year of data. It is because that each 

year of the MEPS-HC is designed to be nationally representative, and the annual data 

files are released with one common variance structure, which reflects the complex sample 

design of the MEPS-HC and can be used for pooling the data (AHRQ, 2009).  

 

3.3.2 Sample Size and Power 

The Full-Year Consolidated MEPS-HC Data Files 2009 through 2013 provided 

the data source for this study.  Table 3.1 provides the sampling frame for MEPS-HC for 

the 2009-2013 year period. Response rates for the MEPS-HC full-year data from 2009 to 

2013 ranged from 52.8% to 57.2%, which reflects nonresponse to the NHIS from which 

the MEPS-HC is drawn, as well as the nonresponse and attrition in MEPS-HC.  

To maintain the integrity of the MEPS survey design, we kept all the records from 

all the respondents accounted for by the full set of survey stratum and PSU values. We 

generated a flag variable for all survey respondents that were used to identify our target 

samples, rather than creating a sub-file that contain only respondents in the subdomain of 

interest. MEPS-HC contains variables pertaining to survey administration, demographics, 

income, person-level conditions, health status, disability days, quality of care, 

employment, health insurance, and person-level medical care use and expenditures 

(Cohen, et al, 2009), from which we can collects high-quality information describing 

chronic care services and variables essential for examining the patient-centered care as 

well as healthcare performance. 
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Table 3.1 Sample Frames by Year and by Panel, MEPS 2009-2013 
 

 
Panel Year Sample Size Year Total Panel Total 

2013 
18 1 18,092 

36,940 
18,092 

17 2 18,848 
38,562 

2012 
17 1 19,714 

38,974 
16 2 19,260 

39,357 

2011 
16 1 20,097 

35,313 
15 2 15,216 

31,068 

2010 
15 1 15,852 

32,846 
14 2 16,994 

34,638 

2009 
14 1 17,644 

36,855 
13 2 19,211 19,211 

Total       180,928 180,928 
Source: MEPS Consolidated File Documentation, 2009-2013. 

 

Patients are the unit of analysis for all specific aims. To estimate the power for 

our analyses, we use a dataset with 16,654 patient (we included sample aged older than 

65, having at least one chronic condition, and having usual source of care; we excluded 

samples with duplicates identifiers, missing or ineligible value on independent and/or 

variables). Figure 3.2 provides the details of creating the analytic samples and the 

numbers of included respondents for each outcome variable of this study. Based on an 

estimated 9 percent difference in the delivery of a cholesterol screening service with a 

standard deviation of 5 between patient with and without PCC (Beal, et al, 2009), the 

power of the analysis is estimated above the recommended minimum of 80% (Ellis, 

2010).  
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Figure 3.2  Analytic Samples 

 
  

MEPS 2009-2013 Samples 

N=180,928 

Older Adults Age 65 and Beyond 

N=19,864 

Older Adults Age 65+ with at Least One Chronic Conditions 

N=18,760 

Older Adults Age 65+ with at Least One Chronic Conditions 

and Having Usual Source of Care    

N=17,145 

 

Analytic Samples 

N=16,654 
(The actual sample and population size vary because of missing or 

inapplicable values for different outcome measures.) 

 

Blood pressure check within the previous 12 months (N=16,283)  

Cholesterol check within the previous 12 months (N=16,283)  

Routine checkup within the previous 12 months (N=16,283)  

Blood stool test within the previous 12 months (N=16,259)  

Breast exam within the previous 12 months (for women only) 

(N=9,347) 

Mammogram within the previous 24 months (for women only 

(N=9,348)  

Pap smear test (for women only) (N=9,344)   

PSA test (for men only) (N=6,900)  

Healthy diet education (N=16,285)   

Physical activity education (N=16,291) 

Perceived health status: excellent/very good/good (N=16,316)  

Perceived good mental health status (N=16,315)  

Hospitalization (N=16,404)  

ER visits (N=16,404) 

Drops 

491(2.86%) missing or ineligible on 

independent variables and covariates: 
151 on education level; 

120 on insurance status; 

14 on provider’s location; 

136 on ADL; 

102 on IADL; 

8 on patient would visit the USC 

provider for minor problems; 

8 on patient would visit the USC 

provider for preventive care; 

6 on patient would visit the USC 

provider for referral services; 

8 on patient would visit the USC 

provider for ongoing problems; 

15 on provider would ask the treatment 

received from other providers; 

19 on patient shared decision making; 

13 on difficulty contact providers by 

phone; 

55 on providers have office hours at 

night or holidays; 

22 on providers have off-hours. 

(186 respondents missed values for 

more than one variable) 

 

 

 

 

 

 

Drops 

44,768 duplicate identifiers due to the 

data pooled from multiple years. 
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3.3.3 Strategies for Addressing Missing Values 

 

We treated missing values based on the assessment of data quality in terms of 

number, percentage, mean and percentage of missing data. The proportion of missing for 

independent variables and covariates were small (less than 5% in total).  Based on the 

reference that item-missing rates less than 5% are not likely to produce major biases for 

survey estimates (Heeringa, et al., 2010), and using substitution method was considered 

to be acceptable (Little and Rubin, 1989; Rubin, 1998; Dong and Peng, 2013), we did not 

use multiple imputations for imputing the missing independent variables and covariates. 

We substituted the missing values for three covariates (employment status, ADLs, and 

IADLs) by using previous panel rounds of the same variable to complete the missing 

values. For the rest of missing covariates and independent variables that have no previous 

panel rounds values to substitute, we exclude these respondents with missing values. In 

summary, the total substitution and drops due to missing values of covariates and 

independent variables were 4.44%. For the dependent variables, we conducted complete 

case analyses rather than imputation. The final sample size for the each dependent 

variable is showed in the Figure 3.1. Besides the rational above, to inform these decisions 

about imputation and drops, we also performed sensitivity analyses (van Houwelingen, et 

al., 2011). Excluded respondents were compared to the analytic sample. The analysis was 

weighted to account for the complex survey design by using the svy commands available 

in Stata. Table 3.2 presents the results of the sensitivity analysis and shows that the 

excluded individuals are not systematically different from those included in SES status 

(Adler, 1994) and PCC status, which further shows that conducting complete case 

analyses are appropriate.  
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Table 3.2 Sensitivity Analyses: Weighted Analytic Samples compared to 

Excluded Samples 

  Analytic Sample Excluded Sample 

Sample Size (Unweighted) 16,654 491 

Weighted Population (1000) 181,599.05 4,498.96 

Age 74.28 74.87 

Number of Chronic 

Conditions* 3.91 3.76 

Socioeconomic Status   

Education(%) 
  

  No Degree 19.58 22.36 

  General Equivalency 

Diploma/ High School 

Diploma 

42.68 41.29 

  Bachelor’s Degree/Some 

College/Associate Degree 
21.86 21.01 

  Advance Degree 15.88 15.34 

Employment Status (%)  
 

  Not Employed 80.91 83.01 

  Employed 19.09 16.99 

Household per Capita Income 

(Mean, SE)* 
311,10.42 298,12.68 

PCC Status (%)   

  PCC 35.65 34.59 

  Partial PCC 41.94 39.60 

  Non-PCC 22.40 25.81 
 

*P<0.05, results based on t test continuous measures and design-based F test for categorical measures.  

 

 

 

3.4 Measures  
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For this study, we used measures of PCC status and attributes (independent 

variables), the receipt of preventive services/patient perceived health status/adverse 

utilization events (dependent variables), and individual and institutional characteristics 

(covariates) that have potentially confounding effects on the experience of PCC. 

3.4.1 Independent Variables 

A majority of the previous literature derived PCC measures based on structural 

and process measures reported by healthcare providers or based on recognition records 

from health administrative agencies. However, patient reports of their experiences with 

care are being used more and more to develop robust indicators of PCC (Schoen, et al, 

2007; Beal, et al, 2009). In accordance with the synthesized attributes in the Chapter 2, 

the previous literature (Beal, et al, 2009) and the results from the exploratory factor 

analysis (EFA), we operationalize three distinctive attributes of PCC—whole person care, 

patient engagement, and enhanced access of care. The process of extracting PCC 

attributes is described as follows. 

Using MEPS-HC data, we selected nine items to measuring the PCC. These items 

selection was based on the synthesized attributes in the Chapter 2 and a previous study 

(Beal, et al, 2009). The variables used for measuring PCC attributes were selected from 

the items in the Access to Care (AC) section of the MEPS HC questionnaire. There was 

no specific time period referred to for these items in the questionnaire. We considered the 

time period is the past 12 months, based on the other questions referred to in this AC 

section. Table 3.3 shows the original questionnaire questions and answer options, 

percentage of missing and other details of these items in MEPS.  
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Table 3.3 MEPS Items Used for Measuring Patient-Centered Care Attributes 
 

 

Variable 

 

Items and Answer Options 

 

N (%) of 

Missing 

 

Variable Value=1 

N (%) 

Confidence in USC 

for routine or minor 

health problems 

(MINORP42) 

Is the USC provider you and your family 

members would go to for routine or new 

minor health problems? (Yes vs. No) 

8 (0.05) 16,399 (98.46) 

    

Confidence in USC 

for preventive 

healthcare 

(PREVEN42) 

Is the USC provider you and your family 

members would go to for preventive 

healthcare? (Yes vs. No) 

8 (0.05) 16,403 (98.49) 

    

Confidence in USC 

for ongoing health 

problems 

(ONGONG42) 

Is the USC provider you and your family 

members would go to for referrals to other 

health professionals? (Yes vs. No) 

6 (0.03) 16,316 (97.97) 

    

Confidence in USC 

for referrals to other 

health professionals 

(REFFRL42) 

Is the USC provider you and your family 

members would go to for ongoing health 

problems? (Yes vs. No) 

8 (0.05) 16,275 (97.72) 

    

Usually ask about 

prescription 

medications and 

treatments other 

doctors may give 

them (TREATM42)  

Does your USC provider usually ask about 

prescription medications and treatments other 

doctors may give them? (Yes vs. No) 

15 (0.09) 13,011 (78.13) 

    

Always or usually 

ask the person to 

help make decisions 

between a choice of 

treatments 

(DECIDE42) 

If there were a choice between treatments, 

how often would your USC provider ask you 

to help make the decision? (Always/usually 

vs. Sometime/never) 

19 (0.11) 12,773 (76.70) 

    

Has no difficulty of 

accessing the USC 

provider by phone 

(PHNREG42) 

How difficult is it to contact your USC 

provider during 

regular business hours over the telephone 

about a health problem?  (Not at all/not too 

difficult vs. somewhat/very difficult) 

13 (0.08) 13,496 (81.04) 
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USC provider has 

office hours at night 

or on the weekend 

(OFFHOU42) 

Does your USC provider have office hours at 

night or on weekends? (Yes vs. No) 
55 (0.32) 4,253 (25.54) 

    

Has no difficulty of 

accessing the USC 

provider after hours 

(AFTHOU42) 

How difficult is it to contact your USC 

provider after their regular hours in case of 

urgent medical needs? (Not at all/not too 

difficult vs. somewhat/very difficult) 

22 (0.12) 6,805 (40.86) 

 

 

In our study, the EFA was used to explore the structure of PCC measures and 

examine their construct. The EFA is a variable reduction technique which identifies the 

factors account for common variance in the data, and estimates factors underlying 

construct that cannot be measured directly (Suhr, 2005). We used the EFA to explore the 

possible underlying factor structure of PCC by a set of variables measured in the MEPS. 

The standard methods of factor analysis assume that the measurement scale is interval of 

ratio level follow a normal distribution. If the model includes variables that are 

dichotomous, a factor analysis can be conducted using a tetrachoric or polychoric 

correlation matrix (UCLA Statistical Consulting Group, 2015). In Stata we first generate 

a matrix of tetrachoric correlations by using a user-written command tetrachoric. Then 

we perform the EFA and determine number of factors to retain. Factor loadings are 

considered significant if they are 0.40 or higher (Fayers and Hand, 1997). Due to the 

nature of survey data in this study, the results are based on the exploratory factor analysis 

using the tetrachoric correlation as input, rather than raw variables (van der Eijk and 

Rose, 2015). Table 3.4 shows the results of factor analysis, which shows the three 

common factors extracted from nine items.  
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Table 3.4 Factor Loading of Patient-Centered Care Measures 
 

  
Whole person 

care Patient engagement 

Enhanced 

accessibility 

Confidence in USC for 

routine or minor health 

problems  

 

0.49 

0.02 0.05 

Confidence in USC for 

preventive healthcare 0.51 0.001 -0.06 

Confidence in USC for 

ongoing health problems 0.49 0.03 -0.01 

Confidence in USC for 

referrals to other health 

professionals 0.50 -0.05 0.01 

Usually ask about 

prescription medications and 

treatments other doctors may 

give them -0.02 

 

0.65 

0.02 

Always or usually ask the 

person to help make 

decisions between a choice 

of treatments 0.02 0.61 0.15 

Has no difficulty of 

accessing the USC provider 

by phone 0.05 0.23 

 

0.47 

USC provider has office 

hours at night or on the 

weekend 0.01 -0.38 0.59 

Has no difficulty of 

accessing the USC provider 

after hours  -0.05  0.12 

 

0.64 
USC: usual source of care. 

 

According to the results from the EFA, we extracted three factors underlying the 

construct of PCC.  

(1) Whole-person care: Four different facets of the person’s level of confidence in 

the usual source of care (USC) provider are examined: Is the provider the person or 
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family members would go to for routine or minor health problems (MINORP42), 

preventive healthcare (PREVEN42), referrals to other health professionals (REFFRL42), 

and ongoing health problems (ONGONG42).   

(2) Patient engagement in care: USC provider always or usually ask about 

prescription medications and treatments other doctors may give them (TREATM42), or 

ask the person to help make decisions between a choice of treatments (DECIDE42). 

Literature suggested that more than 3 variables in latent construct are good enough, but 

also are acceptable even there are two observed variables in latent construct when the 

factor loading of the two variables are close (Kenny, et al., 1998). 

(3) Enhanced care accessibility: the respondent has no difficulty of accessing the 

USC provider by phone (PHNREG42), the USC provider has office hours at night or on 

the weekend (OFFHOU42), or the respondent has no difficulty of accessing the USC 

provider after hours (AFTHOU42). 

Using the items listed above, respondents were categorized into three groups: (1) 

having PCC (those who said yes to all items in the whole-person care domain, has at least 

one yes in each patient engagement domain and enhanced accessibility domain, and said 

yes to at least 8 items in total); (2) having partial PCC (those who said yes to all items in 

the whole-person care domain, has at least one yes in each patient engagement domain 

and enhanced accessibility domain); (3) Non-PCC (those who said no to any item in the 

whole person care domain, or has no item in patient engagement domain and/or enhanced 

accessibility domain). Based on this method, the total included samples were categorized 

into three groups. Table 3.5 shows the method of defining the three groups and the 

samples size in the each group.  
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Table 3.5 Patient-Centered Care Status and Samples 

PCC Attributes and Items PCC Status 

PCC Attributes Items in MEPS 
PCC 

(N=5,963) 

Partial 

PCC 

(N=6,973) 

Non-PCC 

(N=3,718) 

Whole-Person Care 

Confidence in USC for new and minor health 

problems  
√ √ 

Any of the four 

items get × 

or 

Confidence in USC for preventive healthcare √ √ 

Confidence in USC for ongoing health 

problems 
√ √ 

Confidence in USC for referrals to other 

health professionals 
√ √ 

Patient Engagement 

Usually ask about prescription medications 

and treatments other doctors may give them 

At least 1 √ At least 1 √ 
Two items get × 

or 
Always or usually ask the person to help 

make decisions between a choice of 

treatments 

Enhanced Access 

Has no difficulty of accessing the USC 

provider by phone 

At least 1 √ At least 1 √ 
All three items 

get × 
USC provider has office hours at night or on 

the weekend 

Has no difficulty of accessing the USC 

provider after hours 

Total Number of PCC Items Required ≥8 6-7 
 

 

As we also performed multivariate logistic regression on the associating PCC 

attributes with the each outcome variables. We defined each attribute of PCC as follows. 

(1) “whole-person care vs. non-whole-person care”: patients who said yes to all four 

items in the whole-person care domain are defined as having “whole-person care” ; 

(2)“patient engagement vs. non-patient engagement”: patients who said yes to both items 

in the patient engagement domain are defined as having “patient engagement”; and 

(3)“enhanced access vs. non-enhanced access”: patients who said yes to all three items in 

the enhanced access domain are defined as having “enhanced access”.  

3.4.2 Dependent Variables 

The dependent variables included variables regarding chronic condition 

management measured by the receipt of preventive screenings and the receipt of health 
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education, and the health outcome variables measured by patient perceived health status 

and adverse utilization events.  

(1) Receipt of Recommended Screenings: We measured the receipt of eight types 

of screenings, which are: blood pressure check within the past year, blood cholesterol 

check within the past year, routine check-up within the past year, blood stool test within 

the past year, breast exam within the past year (for female only), mammogram check 

within the past 2 year (for female only), ever have a Pap smear test (for women only), 

and ever have a prostate specific antigen test (for male only).  For each specific screening, 

we adjusted for age and risk, according to the Guide to Clinical Preventive Services 

includes U.S. Preventive Services Task Force (USPSTF) recommendations on screening, 

counseling, and preventive medication. It should be noted that the USPSTF recommends 

against prostate-specific antigen (PSA)-based screening for prostate cancer due to the 

high over-diagnosis rate according to the latest 2015 guideline. However, based on the 

guideline update in 2001, the PSA test should be offered annually, beginning at age 50, to 

men who have a life expectancy of at least 10 years, and to younger men who are at high 

risk. Due to part of the MEPS data were collected before the 2015 guideline updates, we 

still use the previous guideline as recommendations for evaluating the receipt of 

preventive services. The finalized variables derived from survey items representing each 

measure can be found in Table 3.6. 

Table 3.6 Description and Inclusion Criteria for Each Screening Measure 
 

 

Variable Name 

in MEPS 

 

 

Screening Measures 

 

Coding 

Method Inclusion Criteria 
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CHECK53 

 

Blood pressure  
 

1 Yes, 2 No Patients aged ≥ 65 years 

CHOLCK53 Blood cholesterol 

 

1 Yes, 2 No Patients aged ≥ 65 years 

BPCHEK53  Routine check-up 1 Yes, 2 No Patients aged ≥ 65 years 

    

 
  

 
BSTST53 Blood stool test 1 Yes, 2 No Patients aged ≥ 65 years 

    

BRSTEX53 Breast exam 1 Yes, 2 No 
Female patients aged ≥ 

65 years 

    

MAMOGR53 Mammography 1 Yes, 2 No 
Female patients aged ≥ 

65 years 

    

 

PAPSMR53 

 

Pap smear test 
1 Yes, 2 No 

Female patients aged ≥ 

65 years 

    

    

PSA53 
Prostate specific 

antigen 
1 Yes, 2 No Men aged ≥ 65 years 

 
  

 
 

(2) Receipt of Health Education: We measured the receipt of two types of health 

education within the past year: advice on more exercise (EXRCIS53), and advice on 

healthy diet (NOFAT53). We coded these variables into dichotomous variables in Yes vs. 

No. 

(3) Patient Perceived Health Status: We assessed patient perceived physical health 

status (ADGENH42) and mental health status (PHQ242). We also coded these variables 

into dichotomous variables in excellent/ very good/ good vs. fair/ poor. 

(4) Adverse Utilization:  adverse utilization in the past year that may reflect poor 

chronic conditions control. We measured the incidence of any emergency department 
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(ED) visits (ERTOT) and the happening of any hospitalizations event (IPDIS). We coded 

the ER visits and happening of hospitalizations event into dichotomous variables in Yes 

vs. No. 

 

3.4.3 Covariates 

We used the Aday and Andersen’s access framework (Aday, et al., 1984) to select 

covariates that are related to the experience of patient-centered care. The framework was 

designed to identify both individual and contextual determinants of medical care 

utilization. According to the model, the utilization of health services is determined by 

three dynamics: predisposing factors, enabling factors, and need factors. The original 

model was developed by in 1968, and was expanded through numerous iterations 

(Andersen, 1995).  The Aday and Andersen’s access framework has been applied 

extensively to guide the health services research design and to predict health care 

utilization behaviors. 

By using this framework, we identified individual and system factors that 

influenced the healthcare use. Specifically, individual factors include predisposing, 

enabling, and need. Predisposing factors are biologically or socially constructed factors 

that influence individual’s inclination to use healthcare services, such as age, gender, 

racial and ethnic identity, education level, and health belief factors, etc. Enabling factors 

are the resources and the ability of an individual and availability of healthcare services 

that enable the use of healthcare. These factors may include income, health insurance 

status, ability to travel, and distance to a healthcare provider, etc. Need factors are the 

individual’s objective and subjective needs for healthcare services. These factors may 
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include existing health conditions, symptoms, disabilities, and self or socially evaluated 

health needs, etc. System factors typically include factors regarding policies, organization, 

financing that influence healthcare services delivery (Phillips, et al., 1998). Based on the 

model, we selected covariates for this study. These measures as well as their coding are 

shown in Table 3.7. We did not include a time variable to control for trends over time, 

because we initially performed bivariate analyses and the results showed that the 14 

outcome measures did not change over five years from 2009 to 2013, and our study’s 

primary hypotheses were not regarding to the time change. Table 3.8 showed each of the 

14 dependent variables over the years from 2009-2013. 

 

Table 3.7 Description for Each Covariate 
 

 

 

Description Coding Method 

Number and 

% of 

Missing 

Predisposing 

Factors 

 

 

Age Continuous 0 

 Gender  Male vs. female 0 

    

 Race/ ethnicity  

1. Non-Hispanic White, 2. Hispanic 

3. Black, 4. Non-Hispanic Asian, 5. 

Non-Hispanic other race or multi-

races 

0 

 

 
Marriage Married vs. not married 0 

 Highest education 

1. No degree, 2. general equivalency 

diploma/ high school diploma, 3. 

Bachelor’s degree/some 

college/associate degree, 4. advance 

degree 

151 (0.88) 

    

 Employment status Employed vs. not employed  
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 Census region  

 

1. Northeast, 2. Midwest, 3. South, 4. 

West 

 

0 

Enabling Factors 
Household per 

capita income 
Continuous 0 

 
Insurance coverage 

 

1. Uninsured, 2. Medicare only, 3. 

Medicare and private, 4. Medicare 

and other public only, 

5. no Medicare and any public/private 

120 (0.70) 

Need Factors 

Need Help with 

Activities of Daily 

Living (ADLs) 

Yes vs. No 136 (0.79) 

    

 

Need Help with 

Instrumental 

Activities of Daily 

Living (IADLs) 

Yes vs. No 102 (0.59) 

 
Number of chronic 

conditions 
Continuous  0 

 Provider’s types  
1. Person, 2. Facility, 3. Person in 

facility provider 
0 

 Provider’s Location 
1. Office, 2. Hospital, not ER, 3. 

Hospital, ER 
14 (0.08) 
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Table 3.8 Weighted Dependent Variables by Year, 2009-2013 

 

  Total 2009 2010 2011 2012 2013 P Value 

Sample Size 

(Unweighted) 
16,654 3,197 3,050 3,421 3,607 3,379 - 

Weighted Population 

(1000) 

181,599.0

5 
33,157.26 

33,861.6

3 

36,216.6

9 

37,777.5

9 

39,383.8

9 
- 

Blood pressure check 

within the past 12 

months  (N=16,283) 

97.57  97.63 97.40 97.37 97.58 97.84 0.81 

Cholesterol check within 

the past 12 months  

(N=16,283) 

91.66  90.33 91.57 91.81 92.27 92.14 0.23 

Routine checkup within 

the past 12 months  

(N=16,283) 

91.11  90.45 90.68 92.05 91.27 91.01 0.45 

Blood stool test within 

the past 12 months  

(N=16,259) 

18.81  20.87 19.83 20.20 16.11 17.52 0.11 

Breast exam within the 

past 12 months  (only for 

women)  (N=9,347) 

59.61  60.04 59.29 59.67 58.62 60.44 0.87 

Mammogram within the 

previous 24 months 

(only for women)  

(N=9,348) 

73.55  72.93 75.35 74.30 72.82 72.52 0.36 

Pap smear test (only for 

women) (N=9,344) 
95.99  95.73 96.23 95.50 96.28 96.17 0.79 

PSA test (only for men)  

(N=6,900) 
68.65 71.35 69.76 68.13 68.02 66.62 0.19 

Healthy diet education 

(N=16,285) 
51.22 51.53 49.60 51.17 49.61 53.93 0.04 

Physical activity 

education (N=16,291) 
50.16 49.23 46.84 50.28 48.91 54.90 0.10 

Perceived health status: 

excellent/very 

good/good (N=16,316) 

78.89 77.13 77.95 80.25 79.45 79.39 0.12 

Perceived mental health 

status: excellent/very 

good/good (N=16,315) 

89.94 90.01 90.23 90.25 89.56 89.69 0.90 

Hospitalization 

(N=16,404) 
16.16 17.20 16.55 15.56 15.35 16.30 0.44 

ER visits (N=16,404) 
18.13 16.67 17.86 16.73 18.65 18.42 0. 20 

The actual sample and population size vary because of missing or inapplicable values for different 

measures. 

The analyses were weighted to reflect the complex survey design of MEPS. 
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3.5 Sample Weights and Variance Structure 

The design of the MEPS includes clustering, multiple stages and disproportionate 

sampling. Additionally, the nonresponse was adjusted by using sampling weights. 

Therefore, special considerations on the survey design were required. In order to obtain 

correct estimates and accurate standard error for either descriptive statistics or 

multivariate models, the survey design complexities need to be taken into account by 

using an appropriate technique to derive accurate weighted estimates (Machlin, et al., 

2005). Therefore, all the analyses in this study were weighted to reflect the complex 

survey design of MEPS. We used the variables: primary sampling unit (PSU), person-

level estimation weight (pweight) and sampling strata (varstr) variables in the MEPS to 

obtain weighted estimates.  

 

3.6 Analysis 

We performed all the data analyses by using Stata/SE 14.0.  All the analyses 

accounted for both the design effect and the sampling weights by using svy command. 

1) Standard Descriptive Statistics and Bivariate Relationships 

Before performing any hypothesis testing, initial analyses focused on standard 

descriptive statistics and bivariate relationships. We described categorical data by using 

frequencies and percentages. We described continuous variables in terms of means and 

standard deviations.  

2) Hypothesis Testing 

It should be noted that due to the complex sampling design of MEPS, we cannot 

perform the Chi-square test on weighted data. To get a valid P-value, the use of Chi-
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square statistic is converted to an F statistic.  The design-based F test produced by “svy 

tab” is a corrected weighted Pearson Chi-square statistic (StataCorp, 2015). For 

hypothesis 1.1, we conducted design-based F tests to compare the likelihood of receiving 

each of the eight recommended preventive screenings among the patient groups who 

received PCC, partial PCC and non-PCC. We performed multivariate logistic regressions 

to reveal the relationship between the outcome (the receipt of preventive screenings) and 

the independent variables after control for the covariates. We fit the full model with all 

possible predictors. Before performing the regressions, we checked if there was a zero in 

any cell of a 2 × 2 table for any dichotomous independent and dependent variable in a 

logistic regression, to prevent the situation that the regressions estimate for the regression 

coefficient does not exist.  

For hypothesis 1.2, we conducted design-based F tests to compare the likelihood 

of receiving each of the two types of health education among the patient groups who 

received PCC, partial PCC and non-PCC. We then performed multiple logistic 

regressions to reveal the relationship between the outcome (the receipt of health 

education) and the associated independent variables after control for the covariates. We 

fit the full model with all possible predictors. 

For hypothesis 2.1, we conducted design-based F tests to compare the likelihood 

of patient perceiving good physical and mental health status among the patient groups 

who received PCC, partial PCC and non-PCC. We performed multiple logistic 

regressions to reveal the relationship between the outcome (patient perceived physical 

health status and mental health status) and the associated independent variables after 

controlling for the covariates. We fit the full model with all possible predictors. 
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For hypothesis 2.2, we conducted design-based F tests to compare the likelihood 

of patient having ED visits among the patient groups who received PCC, partial PCC and 

non-PCC, and conducted design-based F test to compare the likelihood of the happening 

of hospitalization among the three patient groups.  We performed multiple logistic 

models to reveal the relationship between the ED visits and the associated independent 

variables, and performed multiple logistic regressions to reveal the relationship between 

the happening of hospitalization and the associated independent variables after control for 

the covariates. We fit the full model with all possible predictors. 

We used standard errors, p-values, odds ratios, and 95% confidence interval to 

interpret effect size and statistical significance. 
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CHAPTER FOUR: RESULTS 
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4.1 Introduction 

This chapter presents the results for two aims of the study, which assessed the 

relationship between the receipt of PCC and chronic management, measured by the 

receipt of preventive screenings and health education for chronic diseases; and the 

relationship between the receipt of PCC and chronic disease health outcomes, measured 

by the patient perceived health status and the incidence of adverse utilization events 

among older adults with chronic conditions.  

The chapter has six sections. It begins by describing the individual’s 

sociodemographic characteristics and system factors of analytic samples as well as the 

reflected national totals of the population.   The chapter then describes the bivariate 

associations among the study variables. Then we present the results from the logistic 

regression models, which were used to examine the associations of PCC with chronic 

condition management while individual sociodemographic characteristics and system 

factors were controlled for. The chapter ends with an investigation of the relationships 

between each PCC attribute and chronic condition management and health outcomes. 

 

4.2 Demographic and Institutional Characteristics 

Table 4.1 characterizes the weighted sample for older adults age 65 and above 

with at least one chronic condition. The final analytic sample size was 16,654. By using 

the data for persons with a positive person-level weight, the data can be used to make 

estimates for the civilian noninstitutionalized U.S. population for 2009-2013. The 

weighted population is 181.60 million. The included respondents were adults age 65 and 

above, who were currently having at least one chronic condition, and having a USC 
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provider. Using the items of PCC in the MEPS, respondents were categorized into three 

groups: (1) 5,963 respondents were grouped into having PCC (those who said yes to all 

four items in the whole-person care domain, has at least one yes in both patient 

engagement domain and enhanced accessibility domain, and said yes to at least 8 items in 

total); (2) 6,973 respondents were grouped into having partial PCC (those who said yes to 

all four items in the whole-person care domain, has at least one yes in both patient 

engagement domain and enhanced accessibility domain); (3) 3,718 respondents were 

grouped into non-PCC (those who said no to any of four items in the whole-person care 

domain, or not having any items in patient engagement domain and/or enhanced 

accessibility domain). Table 4.1 shows the samples size, number of weighted population 

for the each group and the weighted percentage of each characteristic.  

Overall, 56% of the samples was female. The mean age of included respondents 

was 74.3 ±0.13 years. In terms of predisposing factors, there were no significant 

differences among the three groups in race/ethnicity and education level distributions. 

The majority of the respondents were non-Hispanic Whites (80%). About 42% of 

respondents’ highest degrees were high school. Compared with PCC and partial PCC 

samples, the non-PCC sample included more unmarried (50%) and unemployed people 

(82%). For the whole samples, a higher proportion of respondents lived in the South 

(37%) and a smaller percentage in the Northeast (19%). The proportion of West 

respondents in non-PCC group was higher than PCC and partial PCC group.  

In terms of enabling factors, the household per capita income were higher in PCC 

and partial PCC respondents than the non-PCC respondents. Respondents from PCC and 
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partial PCC groups had higher rate of Medicare & Private insurance coverage, whereas 

non-PCC respondents were more likely to be only covered through Medicare.  

With respect to needs factors, there were no significant differences among the 

three groups in needs of ADL and the number of chronic conditions.  Respondents from 

all the three groups were having around four chronic conditions. More than 90% of 

respondents had multiple conditions, and more than 35% of respondents had five or over 

five chronic conditions. There were differences in system factors among three groups. In 

terms of the variable of provider’s type, providers in PCC group were more likely to be 

facilities (41%), while providers in the non-PCC group were more likely to be persons in 

facilities (35%). As for the variable of provider’s location, more proportion of partial 

PCC and non-PCC’s provider were located in office (84% and 83% respectively), while 

this proportion of PCC group was 81%.  

All these demographic and institutional characteristics were controlled in the 

multivariate logistic regressions. The details were presented in the following sections. 
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Table 4.1 Sociodemographic and Health Characteristics: 2009-2013 US Civilian 

Noninstitutionalized Population Age 65 and Above with Chronic Condition 

 

  Total 

Patient-

Centered 

Care 

Partial 

Patient-

Centered Care 

Non-Patient- 

Centered Care  
P-Value 

Sample Size 

(Unweighted) 
16,654 5,963 6,973 3,718 

 

Weighted Population 

(1000) 
181,599.05 64,748.36 76,168.68 40,682.01 

 

Gender (%)     0.85 

  Male 43.75 43.95 43.81 43.32  

  Female 56.22 56.05 56.19 56.68  

Age (Mean, SE)*** 74.29 (0.13) 74.09 (0.18) 74.31 (0.15) 74.56 (0.18) <0.001 

Race/Ethnicity (%)     0.50 

  Non-Hispanic White 

Only 
79.97 79.41 80.61 79.68 

 

  Hispanic 6.90 7.02 6.94 6.65  

  Non-Hispanic Black 

Only  
8.22 8.32 8.16 8.20 

 

  Non-Hispanic Asian 

Only  
3.43 3.65 3.12 3.67 

 

  Non-Hispanic Other 

Race or Multi-Race 
1.46 1.60 1.17 1.81 

 

Marital Status 

(%)***     <0.001 

  Not Married 44.66 41.28 44.65 50.08  

  Married 55.34 58.72 55.35 49.92  

Education (%)     0.16 

  No Degree 19.58 18.49 19.75 21.00  

  General 

Equivalency 

Diploma/ High 

School Diploma 

42.68 42.09 42.89 43.22 

 

  Bachelor’s 

Degree/Some 

College/Associate 

Degree 

21.86 22.32 21.90 21.07 
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  Advance Degree 15.88 17.10 15.46 14.71  

Employment Status 

(%)*  

 

  0.01 

  Not Employed 80.91 79.16 81.58 82.46  

  Employed 19.09 20.84 18.42 17.54  

Region (%)***     <0.001 

  Northeast 19.24 24.10 16.25 17.11  

  Midwest 22.67 22.51 23.50 21.37  

  South 36.68 33.90 39.22 36.35  

  West 21.41 19.49 21.03 25.17  

Household per Capita 

Income (Mean, 

SE)*** 

31,110.42 

(571.89) 

32,553.65 

(835.17) 

30736.86 

(729.93) 

29512.82 

(721.31) <0.001 

Insurance Coverage 

(%)** 
    

0.005 

  Uninsured 0.71 0.63 0.90 0.46  

  Medicare Only 36.20 35.88 35.01 38.94  

  Medicare and 

Private 
52.79 54.12 53.43 49.45 

 

  Medicare and Other 

Public Only 
9.93 8.88 10.35 10.82 

 

  No Medicare and 

Any Public/Private 
0.38 0.50 0.31 0.32 

 

Need Help with 

ADLs (%)     0.13 

  No 93.09 93.15 93.55 92.13  

  Yes 6.91 6.85 6.45 7.87  

Need Help with 

IADLs (%)*     0.04 

  No 88.45 88.99 88.87 86.81  

  Yes 11.55 11.01 11.13 13.19  

Chronic Conditions      

  Number of Chronic 

Conditions (Mean, 

SE)*** 

3.91 (0.02) 3.92 (0.04) 3.92 (0.03) 3.91 (0.04) <0.001 

  % Multiple 

Conditions (≥2 

Conditions) (%) 

90.92 90.43 91.48 90.66 0.25 

  %  ≥5 Conditions 

(%) 
34.60 34.67 34.43 34.82 0.95 

Provider’s Type 

(%)*** 

   

 <0.001 

  Facility 36.67 40.84 34.64 33.82  
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  Person 32.61 32.30 33.49 31.47  

  Person in Facility 

Provider 
30.72 26.86 31.88 34.71 

 

Provider’s 

Location(%)*** 

   

 <0.001 

  Office 82.69 80.73 84.42 82.57  

  Hospital, not ER 17.31 19.27 15.58 17.43  
 

* p<0.05 **p<0.01, ***p<0.001 based on t test continuous measures and design-based F test for categorical 

measures.  

The standard errors of all survey estimates and associated test statistics have been adjusted for the impact of 

clustering due to the complex multistage survey design and unequal weighting. 

 

4.3 Bivariate Results  

In this section, the bivariate results for aim 1 and 2 of this study were presented 

respectively, which assessed the associations between the receipt of PCC and ten 

preventive care measures as well as four health outcome measures, and tested the 

hypotheses that if the receipt of PCC would increase the likelyhood of receiving 

preventive services as well as having good health outcome measures for chronic 

conditions. 

4.3.1 Bivariate Results for Aim 1 

Table 4.2 presents the bivariate associations between PCC status and the receiving 

preventive care. Overall, the results of each comparison were significant at P<0.05. There 

were significant differences in receiving eight preventive screenings and two types of 

health education across the three groups. Among the three groups of respondents, the 

PCC respondents had the highest proportions in eight out of ten measures, followed by 

the partial PCC group. The non-PCC group reported the lowest proportions of receiving 

each of the ten preventive care services.  
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Among the six measures reported by both male and female respondents, more 

than 97% of patients received blood pressure check, and more than 91% of patients 

received cholesterol check and routine checkup within the past 12 month. In contrast, the 

rate of receiving blood stool test within the past year ranked last with a proportion of 

18.8%. As for the three preventive care measures for female, more than 95% of the 

female respondents reported that they had ever received Pap smear test, around 60% of 

the female respondents reported that they had received a breast exam within the past 12 

month, and around 74% of the female respondents reported that they had received a 

mammogram test within the past 24 months. As for the preventive care measures for 

male, 69% of the male respondents reported that they had ever received PSA tests before. 

Finally, with regard to the two health education interventions (i.e. healthy diet and 

physical activity), the proportions for both measures were beyond 50%. The results from 

our study were relatively higher than the nationwide data reported by the relevant 

national institutes, because the included respondents in our study were those older 

chronic disease patients who had usual source of care. Studies showed people having 

usual source of care were more likely to receive preventive services than the general 

population (Shi, 2012; Tsai, et al., 2010).  Here are the related preventive services use 

data of the whole US population: blood stool test within the past 12 months: 65.1% (50-

75 years old, CDC, 2012); mammography within the past 24 months: 61% (65 and older, 

CDC, 2012); ever had a Pap smear test: 69.4% (18  and older, CDC, 2013) ; and ever had 

a PSA test:51.2% (60-74 years old, CDC, 2010). 

As for the comparisons among the three groups, the PCC and the partial PCC 

patients were significantly more likely to receive the eight preventive screenings as well 
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as the two types of health education. The PCC respondents reported remarkable higher 

proportion of receiving blood stool test, breast exam and PSA test than non-PCC 

respondents. The magnitude of differences between the PCC group and the non-PCC 

group in these three measures reached 10%. The difference between the PCC group and 

the non-PCC group in blood pressure check within the past 12 months  was small (97.6% 

vs. 96.9%). In terms of the other 6 measures, the proportions of PCC group were 5%-8% 

higher than the proportions of the non-PCC group. Notably, the differences of 

proportions in six preventive screening measures between PCC group and the partial PCC 

group were small, ranged from 0.05% to 2.12%. The differences between the PCC group 

and the partial PCC group in two health education measures (healthy diet education and 

physical activity education) were 4.79% and 4.66%.  
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Table 4.2. Preventive Care and Health Education Rates: Comparisons between 

Patient-Centered Care Patients and Non-Patient-Centered Care Patients. 

 

  Total 
Patient-

Centered Care 

Partial Patient-

Centered Care 

Non-Patient-

Centered Care 
P Value 

 % (95% CI)  

Sample Size 

(Unweighted) 
16,654 5,963 6,973 3,718 

 

Weighted Population 

(1000) 
181,599.05 64,748.36 76,168.68 40,682.01 

 

Blood pressure check 

within the past 12 

months  (N=16,283) 

97.57  

(97.23, 97.86) 

97.59  

(96.05, 98.03) 

97.89  

(97.40, 98.28) 

96.94  

(96.15,97.57) 
0.04 

Cholesterol check 

within the past 12 

months  (N=16,283) 

91.66  

(90.91, 92.35) 

93.44  

(92.34, 94.39) 

92.33  

(91.34, 93.22) 

87.58  

(85.84, 89.14) 
<0.001 

Routine checkup 

within the past 12 

months  (N=16,283) 

91.11  

(90.22, 91.93) 

93.09  

(92.03, 94.03) 

91.28  

(90.06, 92.36) 

87.64  

(85.89, 89.20) 
<0.001 

Blood stool test 

within the past 12 

months  (N=16,259) 

18.81  

(17.47, 20.24) 

21.23  

(19.51, 23.25) 

19.88 

(18.04, 21.85) 

12.83  

(11.34, 14.48) 
<0.001 

Breast exam within 

the past 12 months  

(only for women)  

(N=9,347) 

59.61  

(58.04, 61.17) 

62.94  

(60.68, 65.15) 

60.82  

(58.74, 62.85) 

52.16  

(49.24, 55.06) 
<0.001 

Mammogram within 

the previous 24 

months (only for 

women)  (N=9,348) 

73.55  

(72.15, 74.91) 

75.90  

(73.94, 77.77) 

74.83  

(72.79, 76.77) 

67.48  

(64.76, 70.10) 
<0.001 

Pap smear test (only 

for women) 

(N=9,344) 

95.99  

(95.35, 96.54) 

97.18  

(96.37, 97.82) 

97.64  

(96.93, 98.19) 

91.04  

(89.12, 92.65) 
<0.001 

PSA test (only for 

men)  (N=6,900) 

68.65  

(66.95, 70.30) 

71.25  

(68.73, 73.65) 

71.20  

(69.14, 73.17) 

59.61  

(56.44, 62.70) 
<0.001 

Healthy diet 

education (N=16,285) 

51.22  

(49.65, 52.78) 

54.82  

(52.70, 56.92) 

50.03  

(47.97, 52.10) 

47.71  

(45.46, 49.97) 
<0.001 

Physical activity 

education (N=16,291) 

50.16 

(48.71, 51.60) 

53.29  

(51.25, 55.32) 

48.63  

(46.62, 50.65) 

48.05  

(45.89, 50.20) 
<0.001 

The estimates and associated test statistics have been adjusted for the impact of clustering due to the 

complex multistage survey design and unequal weighting. 

The actual sample and population size vary because of missing or inapplicable values for different 

measures.  
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4.3.2 Bivariate Results for Aim 2 

Table 4.3 shows the bivariate associations between the PCC status and the health 

outcome measures. Overall, the result of comparisons for two health status (physical and 

mental health) measures were significant at P<0.05. The PCC patients were significantly 

more likely to perceive good health status and mental health status than the non-PCC 

patients. Similarly, the partial PCC group was also significantly associated with higher 

odds of perceiving good physical as well as mental health status than the non-PCC 

patients. The differences in the two other health outcome measures (hospitalization and 

ER visits) were not statistically significant.  

Between the two health status measures reported by all the respondents, a larger 

proportion of respondents reported good mental health status than good physical health 

status (89.9% vs. 78.9%). As for the measures for hospitalization and ER visits, around 

16% of respondents reported that they were hospitalized in the past year, and 

approximately 18% of respondents reported that they had ER visits in the past year. 

As for the comparisons among the three groups, PCC and the partial PCC patients 

were significantly more likely to perceive good physical health status and mental health 

status. The differences between the PCC group and the non-PCC group for the two 

measures were 4.9% and 3.9%. However, the differences between the PCC group and the 

partial PCC group for the two measures were small (0.96% and 0.77%).  
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Table 4.3 Health Status and Adverse Events: Comparisons between Patient-

Centered Care Patients and Non-Patient-Centered Care Patients. 

 

  Total 
Patient-Centered 

Care 

Partial Patient-

Centered Care 

Non-Patient-

Centered Care 
P Value 

 % (95% CI)  

Sample Size (Unweighted) 16,654 5,963 6,973 3,718 
 

Weighted Population 

(1000) 
181,599.05 64,748.36 76,168.68 40,682.01 

 

Perceived health status: 

excellent/very good/good 

(N=16,316) 

78.89  

(77.82, 79.92) 

80.39  

(79.01, 81.71) 

79.43  

(78.03, 80.76) 

75.50  

(73.53, 77.36) 
<0.001 

Perceived good mental 

health status 

(N=16,315) 

89.94  

(89.23, 90.60) 

91.14  

(90.09, 92.09) 

90.37  

(89.41, 91.26) 

87.20  

(85.72, 88.54) 
<0.001 

Hospitalization 

(N=16,404) 

16.16  

(15.41, 16.94) 

16.09  

(14.90, 17.35) 

15.94  

(14.94, 17.00) 

16.68  

(15.18, 18.30) 
0.71 

ER visits (N=16,404) 

18.13  

(17.37, 18.93) 

17.30  

(16.20, 18.47) 

18.32  

(17.22, 19.47) 

19.10  

(17.52, 20.80) 
0.16 

The actual sample and population size vary because of missing or inapplicable values for different 

measures. The analyses were weighted to reflect the complex survey design of MEPS. 

 

 

4.4 Multivariate Results 

4.4.1 Multivariate Results for Aim 1 

4.4.1.1 Multivariate Analysis: PCC Status Associated with Receiving Preventive 

Screening and Health Education  

Table 4.4 displays the multiple logistic regressions results associating the receipt 

of PCC with preventive care measures after control for individual predisposing, enabling, 

and need covariates as well as system covariates. The results relate the status of PCC 



75 

 

(PCC vs. non-PCC and partial PCC vs. non-PCC) to the odds of receiving preventive care. 

Both the odds ratios and their 95% confidence intervals are presented. Similar to the 

findings from the bivariate analyses, even after control for individual and institutional 

characteristics, the PCC group was found to be more likely than the non-PCC group to 

receive seven types of preventive screenings and two types of health education, and the 

partial PCC group was found to be more likely than the non-PCC group to receive eight 

types of preventive screenings. 

As for the eight preventive screening measures, the PCC status was associated 

with higher odds in getting seven types of preventive screenings, while partial PCC was 

associated with higher odds in getting all the eight preventive screenings. Specifically, 

the PCC group was 1.99 (95% CI: 1.58-2.51, P<0.001) times more likely than the non-

PCC group to get cholesterol checks within the past 12 months , was 1.84 (95% CI: 1.51- 

2.24, P<0.001) times more likely than the non-PCC group to get routine checkups within 

the past 12 months , was 1.87 (95% CI: 1.58-2.21, P<0.001) times more likely than the 

non-PCC group to get blood stool test within the past 12 months , was 1.45 (95% CI: 

1.25-1.68, P<0.001) times more likely than the non-PCC group to get breast exam within 

the past 12 months , was 1.38 (95% CI: 1.18-1.63, P<0.001) times more likely than the 

non-PCC group to get mammogram within the previous 24 months, was 3.19 (95% CI: 

2.29-4.43, P<0.001) times more likely than the non-PCC group to receive Pap smear test,  

and was 1.62 (95% CI: 1.38-1.89, P<0.001) times more likely than non-PCC group to get 

PSA test.  

Similarly, the partial PCC group also more likely to perform better than the non-

PCC group, that is, the partial PCC group was associated with higher odds in getting all 
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the eight preventive screenings than the non-PCC group. Specifically, the partial PCC 

group was 1.44 (95% CI: 1.05-1.99, P<0.05) times more likely than the non-PCC group 

to get blood pressure checks within the past 12 months , was 1.67 (95% CI: 1.37-2.03, 

P<0.001) times more likely than the non-PCC group to get cholesterol checks within the 

past 12 months , was 1.46 (95% CI: 1.23- 1.73, P<0.001) times more likely than the non-

PCC group to get routine checkups within the past 12 months , was 1.72 (95% CI: 1.49-

1.98, P<0.001) times more likely than the non-PCC group to get blood stool test within 

the past 12 months , was 1.36 (95% CI: 1.19-1.55, P<0.001) times more likely than the 

non-PCC group to get breast exam within the past 12 months , was 1.33 (95% CI: 1.15-

1.54, P<0.001) times more likely than the non-PCC group to get mammogram within the 

previous 24 months, was 3.90 (95% CI: 2.81-5.41, P<0.001) times more likely than the 

non-PCC group to receive Pap smear test,  and was 1.63 (95% CI: 1.40-1.90, P<0.001) 

times more likely than the non-PCC group to get PSA test. 

In terms of health education measures, PCC status was significantly associated 

with higher odds in getting the two types of health educations. Specifically, PCC group 

was 1.30 (95% CI: 1.15-1.47, P<0.001) times more likely than the non-PCC group to 

receive healthy diet education, and was 1.21 (95% CI: 1.07- 1.37, P<0.01) times more 

likely than the non-PCC group to get routine checkups within the past 12 months .  

Finally, with regard to the comparisons for magnitude of OR, the results showed 

that there were no remarkable differences between PCC and partial PCC in the terms of 

ORs compare to non-PCC. Among the ten measures, the highest magnitude of OR was 

found for the measure of Pap smear test. Both PCC and partial PCC group had more than 

three times the odds of receiving Pap smear test than the non-PCC group.  
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The significant associations between other predictor variables and preventive care 

measures were also observed. As for the predisposing factors, the results showed that 

women were less likely than men to receive cholesterol checks (OR: 0.86, 95% CI: 0.74-

0.99) and blood stool test (OR: 0.84, 95% CI: 0.76-0.92) within the past 12 months .  

Moreover, a year older age was associated with a 2% higher odds of receiving routine 

checkups (OR: 1.02, 95% CI: 1.01-1.03). As for the race/ethnicity, the results showed the 

receipt of several preventive care services varied according to the racial status. Other 

variables, such as the married status and higher education level, were also found to be 

more likely to receive specific types of preventive care. In terms of the enabling factors, 

household per capital income level of USD 50,000 was significantly associated with 

higher odds in getting six types of preventive screening services, and the level of USD 

25,000-49,000 was significantly associated with higher odds in getting five types of 

preventive screenings. Notably, the results showed that the receipt of blood stool tests 

and Pap smear tests were not associated with the household per capita income level. The 

results also showed that respondents who were covered by Medicare plus private 

insurance were associated with higher odds of receiving blood pressure tests, routine 

checkups and mammograms. Regarding the needs covariates, the need help with ADLs 

was associated with lower odds of receiving mammography and exercise education, 

while the need help with IADL was associated with lower odds of receiving breast exam, 

mammography and PSA tests. An elevated number of chronic conditions was 

significantly associated with higher odds of receiving six types of preventive screenings 

and two types of health education. Finally, with regard to the system factors, the results 

showed that patients who visited person type providers (e.g. family physicians, primary 



78 

 

care doctor in doctor’s office rather than hospitals or ER) were more associated with 

higher odds of providing five types of preventive screening.  
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Table 4.4 Multivariate Analysis of Correlates of Preventive Care and Health 

Education Rates  
 

  Preventive Care 

  

Blood pressure 

check within 

the past 12 

months  

(N=16,283) 

Cholesterol 

check within 

the past 12 

months  

(N=16,283) 

Routine checkup 

within the past 

12 months  

(N=16,283) 

Blood stool test 

within the past 

12 months  

(N=16,259) 

Breast exam 

within the past 

12 months  (for 

women only) 

(N=9,347) 

 
  OR (95% CI)   

Patient-centered 

care  

       Non-PCC ref. ref.  ref.  ref. ref. 

  Partial-PCC 

1.44  

(1.05, 1.99)* 

1.67  

(1.37, 2.03)*** 

1.46  

(1.23, 1.73)*** 

1.72 

(1.49, 1.98)*** 

1.36  

(1.19, 1.55)*** 

  PCC 

1.28  

(0.92, 1.77) 

1.99  

(1.58, 2.51)*** 

1.84  

(1.51, 2.24)*** 

1.87 (1.58, 

2.21)*** 

1.45  

(1.25, 1.68)*** 

Gender 

       Male ref. ref.  ref.  ref. - 

  Female 

1.08  

(0.83, 1.40) 

0.86  

(0.74, 0.99)* 

0.95  

(0.83, 1.10) 

0.84 

(0.76, 0.92)*** - 

Age  

1.02  

(1.00, 1.04) 

1.00  

(0.99, 1.02) 

1.02  

(1.01, 1.03)** 

1.00 

(0.99, 1.01) 

0.96  

(0.95, 0.97)*** 

Race/Ethnicity 

       Non-Hispanic 

White Only ref. ref.  ref.  ref. ref. 

  Hispanic 

1.03  

(0.68, 1.55) 

1.63  

(1.26, 2.11)*** 

1.29  

(0.92, 1.80) 

1.55 

(1.27, 1.88)*** 

1.21 

 (1.01, 1.46)* 

  Non-Hispanic 

Black Only  

1.09  

(0.75, 1.58) 

1.39  

(1.09, 1.77)** 

1.78  

(1.40, 2.25)*** 

1.38 

(1.19, 1.61)*** 

1.51  

(1.27, 1.80)*** 

  Non-Hispanic 

Asian Only  

0.99  

(0.61, 1.60) 

1.65  

(1.28, 2.14)*** 

1.59  

(1.14, 2.22)** 

1.37 

(1.10, 1.72)** 

0.86  

(0.69, 1.07) 

  Non-Hispanic 

Other Race or 

Multi-Race 

1.07  

(0.46, 2.50) 

1.12  

(0.66, 1.88) 

1.66  

(0.98, 2.82) 

0.94 

(0.66, 1.34) 

1.25  

(0.86, 1.80) 

Marital Status 

       Not Married ref. ref.  ref.  ref. ref. 

  Married 

1.17  

(0.89, 1.53) 

1.27  

(1.07, 1.51)** 

1.16  

(0.97, 1.39) 

1.13  

(0.98, 1.29) 

1.23 

 (1.09, 1.38)** 

Education 

       No Degree ref. ref.  ref.  ref. ref. 
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  General 

Equivalency 

Diploma/ High 

School Diploma 

1.20  

(0.85, 1.71) 

1.09  

(0.87, 1.36) 

1.25  

(1.03, 1.52)* 

1.18 

 (1.02, 1.36)* 

1.27  

(1.08, 1.48)** 

  Bachelor’s 

Degree/Some 

College/Associat

e Degree 

1.70  

(1.13, 2.57)* 

1.42  

(1.09, 1.85)** 

1.56  

(1.19, 2.04)** 

1.29  

(1.08, 1.52)** 

1.45  

(1.22, 1.72)*** 

  Advance 

Degree 

1.97  

(1.20, 3.21)** 

1.35  

(1.00, 1.82)* 

1.37  

(1.02, 1.85)* 

1.28 

 (1.05, 1.56)* 

1.36  

(1.10, 1.68)** 

Employment 

Status 

       Not Employed ref. ref.  ref.  ref. ref. 

  Employed 

0.65  

(0.46, 0.93)* 

0.72  

(0.58, 0.89)** 

0.75  

(0.60, 0.92)** 

0.91  

(0.76, 1.08) 

0.94  

(0.79, 1.11) 

Region 

       Northeast ref. ref.  ref.  ref. ref. 

  Midwest 

0.66  

(0.42, 1.03) 

0.77  

(0.57, 1.05) 

0.50  

(0.38, 0.67)*** 

0.93  

(0.74, 1.17) 

0.95  

(0.76, 1.17) 

  South 

0.80  

(0.52, 1.24) 

1.03  

(0.77, 1.39) 

0.61  

(0.45, 0.82)** 

1.22  

(0.96, 1.56) 

0.83  

(0.69, 0.99)* 

  West 

0.66  

(0.43, 1.04) 

0.65  

(0.47, 0.88)** 

0.47   

(0.36, 0.62)*** 

1.50  

(1.22, 1.85)*** 

0.85  

(0.69, 1.04) 

Household per 

Capita Income      

  0-9,999 ref. ref.  ref.  ref. ref. 

  10,000-24,999 

1.33  

(0.97, 1.82) 

1.18  

(0.98, 1.43) 

1.21  

(1.01, 1.45)* 

1.08  

(0.94, 1.23) 

1.01  

(0.87, 1.17) 

  25,000-49,999 

1.44  

(0.96, 2.16) 

1.28  

(1.01, 1.63)* 

1.42  

(1.11, 1.82)** 

1.02  

(0.86, 1.21) 

1.27  

(1.06, 1.51)** 

  50,000 or more 

1.86  

(1.17, 2.95)** 

1.48  

(1.08, 2.02)* 

1.50  

(1.13, 2.00)** 

1.22 

 (0.97, 1.55) 

1.49  

(1.20, 1.84)*** 

Insurance 

Coverage 

       Uninsured ref. ref.  ref.  ref. ref. 

  Medicare Only 

1.68  

(0.90, 3.13) 

1.32  

(0.73, 2.38) 

1.79 

 (1.04, 3.05)* 

1.38  

(0.80, 2.40) 

0.73 

(0.42, 1.27) 

  Medicare and 

Private 

2.33  

(1.19, 4.56)* 

1.55  

(0.85, 2.82) 

2.00  

(1.19, 3.38)** 

1.21  

(0.70, 2.09) 

0.94  

(0.54, 1.64) 

  Medicare and 

Other Public 

Only 

2.41  

(1.32, 4.38)** 

1.77  

(0.96, 3.28) 

1.80  

(1.04, 3.11)* 

1.38  

(0.79, 2.42) 

0.78  

(0.44, 1.38) 
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  No Medicare 

and Any 

Public/Private 

0.96  

(0.25, 3.69) 

0.60  

(0.17, 2.12) 

1.17  

(0.43, 3.18) 

0.59  

(0.18, 1.93) 

1.26  

(0.48, 3.33) 

Need Help with 

ADLs 

       No ref. ref.  ref.  ref. ref. 

  Yes 

1.61  

(0.64, 4.02) 

0.92  

(0.65, 1.32) 

0.85  

(0.60, 1.21) 

1.17  

(0.90, 1.52) 

0.93 

 (0.74, 1.17) 

Need Help with 

IADLs 

       No ref. ref.  ref.  ref. ref. 

  Yes 

1.04  

(0.58, 1.86) 

0.77  

 (0.58, 1.03) 

0.80  

(0.60, 1.07) 

1.08  

(0.87, 1.34) 

0.70 

 (0.57, 0.85)*** 

  Number of 

Chronic 

Conditions 

1.61  

(1.46, 1.79)*** 

1.47  

(1.40, 1.54)*** 

1.29  

(1.24, 1.35)*** 

1.06  

(1.03, 1.08)*** 

1.02 

 (0.99, 1.06) 

Provider’s Type 

       Facility ref. ref.  ref.  ref. ref. 

  Person 

1.01 

 (0.73, 1.39) 

1.24  

(1.01, 1.53)* 

1.25 

 (1.03, 1.51)* 

0.98  

(0.82, 1.16) 

1.20 

 (1.02, 1.40)* 

  Person in 

Facility Provider 

1.48  

(1.08, 2.01)* 

1.21  

(0.99, 1.47) 

1.16  

(0.98, 1.37) 

0.88  

(0.75, 1.03) 

1.09 

 (0.95, 1.26) 

Provider’s 

Location 

       Office ref. ref.  ref.  ref. ref. 

  Hospital, not 

ER 

0.69  

(0.49, 0.96)* 

1.03  

(0.82, 1.28) 

0.88  

(0.74, 1.06) 

1.23  

(1.08, 1.41)** 

1.02  

(0.86, 1.21) 
 

* p<0.05 **p<0.01, ***p<0.001. 

The analyses were weighted to reflect the complex survey design of MEPS. 
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Table 4.4 Multivariate Analysis of Correlates of Preventive Care and Health Education 

Rates (cont’d) 

 

  Preventive Care Health Education 

  

Mammogram 

within the 

previous 24 

months  

(for women 

only) 

(N=9,348) 

Pap smear test 

(for women 

only) 

(N=9,344) 

PSA test  

(for men only) 

(N=6,900) 

Healthy diet 

education 

(N=16,285) 

Physical 

activity 

education 

(N=16,291) 

   OR (95% CI)   

Patient-

centered care  

       Non-PCC ref.  ref.  ref.  ref.  ref.  

  Partial-PCC 

1.33  

(1.15, 1.54)*** 

3.90  

(2.81, 5.41)*** 

1.63  

(1.40, 1.90)*** 

1.08  

(0.95, 1.21) 

1.00 

 (0.89, 1.14) 

  PCC 

1.38  

(1.18, 1.63)*** 

3.19  

(2.29, 4.43)*** 

1.62  

(1.38, 1.89)*** 

1.30  

(1.15, 1.47)*** 

1.21  

(1.07, 1.37)** 

Gender 

       Male - - - ref. ref. 

  Female 

 

- - - 

0.94  

(0.86, 1.03) 

1.02  

(0.94, 1.11) 

Age  

0.94  

(0.93, 0.95)*** 

0.94  

(0.92, 0.97)*** 

0.99  

(0.97, 0.99)* 

0.95  

(0.94, 0.96)*** 

0.95  

(0.94, 0.95)*** 

Race/Ethnici

ty 

       Non-

Hispanic 

White Only ref. ref.  ref.  ref. ref. 

  Hispanic 

1.42  

(1.13, 1.78)** 

0.86  

(0.56, 1.33) 

0.89  

(0.71, 1.10) 

2.15  

(1.86, 2.49)*** 

2.11  

(1.82, 2.44)*** 

  Non-

Hispanic 

Black Only  

1.38  

(1.13, 1.68)** 

0.91  

(0.62, 1.33) 

1.12  

(0.90, 1.38) 

1.34  

(1.17, 1.54)*** 

1.41  

(1.23, 1.61)*** 

  Non-

Hispanic 

Asian Only  

0.74  

(0.58, 0.95)* 

0.25  

(0.16, 0.41)*** 

0.58  

(0.43, 0.80)** 

1.61  

(1.25, 2.08)*** 

1.63  

(1.32, 2.02)*** 

  Non-

Hispanic 

Other Race 

or Multi-

Race 

0.92  

(0.49, 1.73) 

1.69  

(0.57, 5.08) 

0.74  

(0.47, 1.17) 

1.11  

(0.77, 1.60) 

1.42  

(0.98, 2.05) 

Marital 

Status 

       Not 
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Married 

  Married 

1.46  

(1.26, 1.69)*** 

1.00  

(0.73, 1.37) 

1.29  

(1.09, 1.52)** 

1.14  

(1.03, 1.26)* 

1.10 

(1.00, 1.21) 

Education 

     

  No Degree ref. ref.  ref.  ref. ref. 

  General 

Equivalency 

Diploma/ 

High School 

Diploma 

1.39  

(1.16, 1.66)*** 

1.13  

(0.81, 1.56) 

1.51  

(1.26, 1.80)*** 

0.97  

(0.87, 1.08) 

1.10 

 (0.97, 1.24) 

  Bachelor’s 

Degree/Som

e 

College/Asso

ciate Degree 

1.47  

(1.18, 1.83)** 

1.89  

(1.11, 3.20)* 

1.47  

(1.15, 1.88)** 

0.94  

(0.82, 1.08) 

1.23  

(1.07, 1.42)** 

  Advance 

Degree 

1.80  

(1.32, 2.45)*** 

1.18  

(0.69, 2.02) 

1.43 

 (1.11, 1.84)** 

0.93  

(0.80, 1.07) 

1.08  

(0.92, 1.28) 

Employment 

Status 

       Not 

Employed ref. ref.  ref.  ref. ref. 

  Employed 

1.16  

(0.89, 1.49) 

0.76  

(0.47, 1.23) 

0.97  

(0.81, 1.16) 

0.98  

(0.85, 1.14) 

0.91  

(0.79, 1.04) 

Region 

       Northeast ref. ref.  ref.  ref. ref. 

  Midwest 

0.98  

(0.76, 1.25) 

0.92  

(0.53, 1.60) 

0.90  

(0.71, 1.14) 

0.89 

 (0.75, 1.06) 

0.90  

(0.75, 1.08) 

  South 

1.00  

(0.79, 1.26) 

1.10  

(0.73, 1.67) 

0.98 

 (0.77, 1.24) 

0.98 

 (0.85, 1.13) 

0.96  

(0.82, 1.13) 

  West 

0.97  

(0.76, 1.24) 

1.27  

(0.81, 1.99) 

0.79  

(0.60, 1.05) 

0.88  

(0.72, 1.08) 

0.96  

(0.81, 1.14) 

Household per 

Capita Income      

   0-9,999 ref. ref.  ref.  ref. ref. 

10,000-24,999 

1.07 

(0.91, 1.26) 

1.17 

(0.87, 1.57) 

0.99 

(0.82, 1.19) 

1.03 

(0.90, 1.18) 

1.04 

(0.90, 1.19) 

25,000-49,999 

1.33 

(1.10, 1.61)** 

1.43 

(0.95, 2.16) 

1.27 

(1.02, 1.60)* 

1.06 

(0.92, 1.22) 

1.06  

(0.92, 1.22) 

50,000 or more 

1.62 

(1.24, 2.12)** 

1.45 

(0.87, 2.39) 

1.34 

(1.05, 1.72)* 

1.17 

(0.98, 1.41) 

1.11  

(0.90, 1.35) 

Insurance 

Coverage 

       Uninsured ref. ref.  ref.  ref. ref. 
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  Medicare 

Only 

2.45  

(1.26, 4.78)** 

1.68  

(0.58, 4.87) 

1.50  

(0.87, 2.59) 

1.25  

(0.88, 1.77) 

1.40  

(0.99, 1.97) 

  Medicare 

and Private 

3.23  

(1.65, 6.32)** 

2.80  

(0.97, 8.12) 

1.71  

(1.00, 2.95) 

1.27  

(0.90, 1.80) 

1.47  

(1.04, 2.10)* 

  Medicare 

and Other 

Public Only 

2.39  

(1.22, 4.69)* 

1.42  

(0.49, 4.11) 

1.53  

(0.87, 2.69) 

1.23  

(0.84, 1.80) 

1.39  

(0.96, 2.03) 

  No 

Medicare 

and Any 

Public/Privat

e 

1.30  

(0.39, 4.32) 

1.66 

 (0.20, 13.86) 

0.77  

(0.32, 1.88) 

1.03  

(0.43, 2.49) 

1.20  

(0.55, 2.62) 

Need Help 

with ADLs 

       No ref. ref.  ref.  ref. ref. 

  Yes 

0.63  

(0.50, 0.80)*** 

0.82  

(0.50, 1.35) 

1.02  

(0.75, 1.39) 

0.92  

(0.74, 1.14) 

0.74  

(0.58, 0.94)* 

Need Help 

with IADLs 

       No ref. ref.  ref.  ref. ref. 

  Yes 

0.68  

(0.56, 0.83)*** 

0.64  

(0.40, 1.02) 

0.73  

(0.56, 0.95)** 

0.86  

(0.73, 1.01) 

0.86  

(0.73, 1.02) 

  Number of 

Chronic 

Conditions 

1.05  

(1.01, 1.09)** 

1.10  

(1.02, 1.19)* 

1.04  

(1.00, 1.08) 

1.32  

(1.29, 1.36)*** 

1.26  

(1.23, 1.30)*** 

Provider’s 

Type 

       Facility ref. ref.  ref.  ref. ref. 

  Person 

1.19  

(1.00, 1.41)* 

0.93  

(0.65, 1.35) 

1.36  

(1.13, 1.63)** 

1.08 

 (0.95, 1.23) 

1.07  

(0.95, 1.22) 

  Person in 

Facility 

Provider 

1.09  

(0.95, 1.25) 

0.89 

(0.61, 1.28) 

1.10  

(0.92, 1.30) 

1.03  

(0.91, 1.16) 

1.18  

(1.05, 1.33)** 

Provider’s 

Location 

       Office ref. ref.  ref.  ref. ref. 

  Hospital, 

not ER 

0.99  

(0.80, 1.23) 

0.94  

(0.65, 1.38) 

1.02  

(0.86, 1.22) 

1.02  

(0.90, 1.16) 

1.05  

(0.91, 1.21) 
 

* p<0.05 **p<0.01, ***p<0.001. 

The analyses were weighted to reflect the complex survey design of MEPS. 
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4.4.1.2 Multivariate Analysis: PCC Attributes Associated with Receiving Preventive 

Screening and Health Education 

Before we performing the multiple logistic regression to explore the association 

between the PCC attributes with preventive screening and health education measures, we 

used the user-written Stata command Collin to exam the tolerance and the Variance 

Inflation Factor (VIF) of predictor variables. The severity of collinearity in an ordinary 

least squares (OLS) regression analysis can be measured by the VIF, which produces an 

index that quantifies how much the variance of an estimated regression coefficient is 

increased because of collinearity (Greene, 2000). Results from the multicollinearity test 

showed results in VIF scores ranging from 1.01 to 2.59. Since the VIF for all of our 

independent variables were less than 10, we concluded that there were no unacceptable 

biases caused by the correlations among the independent variables. 

Table 4.5 displays the multiple logistic regressions results associating PCC 

attributes with preventive screening and health education measures after control for 

individual predisposing, enabling, and need covariates as well as system covariates. The 

results related the attributes of PCC (whole-person care vs. non- whole-person care, 

patient engagement vs. non-patient engagement and enhanced access vs. non-enhanced 

access) to the odds of receiving preventive care. Both the odds ratios and their 95% 

confidence intervals are presented.  

As for preventive screening measures, the whole-person care attribute of PCC was 

associated with higher odds in getting seven out of eight types of preventive screenings; 

the patient engagement attribute was associated with higher odds in getting six out of 

eight preventive screenings; and the enhanced access attributes was associated with 
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higher odds in getting two out of eight preventive screenings. Specifically, the patient 

who were having whole person care was 1.94 (95% CI: 1.26-2.98, P<0.01) times more 

likely to get the blood pressure check within the past 12 months  than the patient who 

were not having whole person care, was 2.11 (95% CI: 1.48-3.00, P<0.001) times more 

likely to get cholesterol checks within the past 12 months , was 2.04 (95% CI: 1.49- 2.79, 

P<0.001) times more likely to get routine checkups within the past 12 months , was 1.47 

(95% CI: 1.08-2.00, P<0.05) times more likely to get the blood stool test within the past 

12 months , was 1.35 (95% CI: 1.02-1.79, P<0.05) times more likely to get the breast 

exam within the past 12 months , was 2.45 (95% CI: 1.47-4.08, P<0.01) times more 

likely to receive the Pap smear test,  and was 1.75 (95% CI: 1.29-2.38, P<0.001) times 

more likely to get the PSA test.  

Similarly, patient engagement attribute was also associated with higher odds in 

getting six types of preventive screenings. Specifically, the patient who got patient 

engagement was 1.29 (95% CI: 1.12-1.49, P<0.01) times more likely to get cholesterol 

checks within the past 12 months  than the patient who did not get patient engagement, 

was 1.30 (95% CI: 1.13-1.49, P<0.01) times more likely to get routine checkups within 

the past 12 months , was 1.15 (95% CI: 1.04-1.27, P<0.01) times more likely to get the 

breast exam within the past 12 months , was 1.14 (95% CI: 1.01-1.31, P<0.05) times 

more likely to get the mammogram within the previous 24 months, was 1.64 (95% CI: 

1.25-2.14, P<0.001) times more likely to receive Pap smear test,  and was 1.14 (95% CI: 

1.01-1.29, P<0.05) times more likely to get the PSA test. It is worth noting that patient 

engagement attribute was associated with higher odds in getting all three gender-specific 
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preventive screenings, which are breast exams, mammograms, Pap smear tests and the 

PSA tests. 

With regard to the associations between enhanced access attribute and preventive 

care measures, the results showed that the attribute was significantly associated with 

higher odds in getting blood stool tests (OR: 1.36, 95% CI: 1.17-1.58) and Pap smear 

tests (OR: 1.61, 95% CI: 1.08-2.41) than the non-enhanced access group. 

In terms of health education measures, the results showed that patient engagement 

attribute was significantly associated with higher odds in getting the healthy diet 

educations (OR:1.27, 95% CI: 1.16-1.39). No individual PCC attribute was found to be 

significantly associated with higher odds in getting the physical activity educations. The 

significant associations between other predictors and preventive care measures were also 

observed. The results were comparable with the results of PCC status associating with 

preventive screening and health education measures, which were presented in the last 

section.  
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Table 4.5 Multivariate Analysis of Correlates of PCC Attributes with Preventive 

Care and Health Education Rates 

 

  Preventive Care 

  

Blood pressure 

check within the 

past 12 months  

(N=14,643) 

Cholesterol 

check within 

the past 12 

months  

(N=14,341) 

Routine checkup 

within the past 

12 months  

(N=14,528) 

Blood stool test 

within the past 

12 months  

(N=13,820) 

Breast exam 

within the past 

12 months  (for 

women only) 

(N=8,025) 

 
  OR (95% CI)   

PCC Attributes 

       Whole Person 

Care      

    No ref. ref. ref. ref. ref. 

    Yes 

1.94  

(1.26, 2.98)** 

2.11  

(1.48, 3.00)*** 

2.04  

(1.49, 2.79)*** 

1.47 

 (1.08, 2.00)* 

1.35  

(1.02, 1.79)* 

  Patient 

Engagement & 

Shared Decision 

Making      

    No ref. ref. ref. ref. ref. 

    Yes 

1.07  

(0.83, 1.36) 

1.29  

(1.12, 1.49)** 

1.30  

(1.13, 1.49)*** 

1.07  

(0.95, 1.21) 

1.15  

(1.04, 1.27)** 

  Accessible 

Care      

    No ref. ref. ref. ref. ref. 

    Yes 

0.83  

(0.61, 1.14) 

1.14  

(0.90, 1.44) 

1.07  

(0.86, 1.32) 

1.36  

(1.17, 1.58)*** 

1.00  

(0.85, 1.18) 

Gender 

       Male ref. ref. ref. ref. - 

  Female 

1.08  

(0.83, 1.40) 

0.86  

(0.75, 1.00)* 

0.96   

(0.84, 1.10) 

0.85  

(0.77, 0.93)** - 

Age  

1.02  

(1.00, 1.04) 

1.00  

(0.99, 1.02) 

1.02  

(1.01, 1.03)** 

1.00  

(0.99, 1.01) 

0.96  

(0.95, 0.97)*** 

Race/Ethnicity 

       Non-Hispanic 

White Only ref. ref. ref. ref. ref. 

  Hispanic 

1.03  

(0.68, 1.56) 

1.67  

(1.29, 2.16)*** 

1.31  

(0.94, 1.84) 

1.57  

(1.29, 1.91)*** 

1.22  

(1.02, 1.47)* 

  Non-Hispanic 

Black Only  

1.09  

(0.74, 1.58) 

1.39  

(1.09, 1.78)** 

1.79  

(1.41, 2.27)*** 

1.37  

(1.18, 1.60)*** 

1.51  

(1.28, 1.80)*** 
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  Non-Hispanic 

Asian Only  

0.99  

(0.61, 1.60) 

1.67  

(1.29, 2.16)*** 

1.63  

(1.17, 2.29)** 

1.35  

(1.09, 1.68)** 

0.87  

(0.70, 1.09) 

  Non-Hispanic 

Other Race or 

Multi-Race 

1.03 

(0.44, 2.46) 

1.07  

(0.63, 1.81) 

1.61  

(0.94, 2.76) 

0.91  

(0.64, 1.31) 

1.23  

(0.85, 1.77) 

Marital Status 

       Not Married ref. ref. ref. ref. ref. 

  Married 

1.16  

(0.89, 1.52) 

1.27  

(1.07, 1.51)** 

1.16  

(0.96, 1.39) 

1.14  

(0.99, 1.30) 

1.22  

(1.09, 1.38)** 

Education 

       No Degree ref. ref. ref. ref. ref. 

  General 

Equivalency 

Diploma/ High 

School Diploma 

1.21  

(0.85, 1.72) 

1.10  

0.88, 1.37) 

1.26  

(1.04, 1.53)* 

1.19  

(1.03, 1.37)* 

1.27  

(1.08, 1.48)** 

  Bachelor’s 

Degree/Some 

College/Associa

te Degree 

1.71  

(1.13, 2.58)* 

1.44  

(1.11, 1.87)** 

1.57  

(1.21, 2.05)** 

1.30  

(1.10, 1.54)** 

1.45  

(1.22, 1.73)*** 

  Advance 

Degree 

1.98  

(1.21, 3.23)** 

1.36  

(1.00, 1.83)* 

1.37  

(1.02, 1.85)* 

1.29  

(1.06, 1.57)* 

1.35  

(1.10, 1.68)** 

Employment 

Status 

       Not Employed ref. ref. ref. ref. ref. 

  Employed 

0.65  

(0.46, 0.93)* 

0.72  

(0.58, 0.89)** 

0.75  

(0.61, 0.92)** 

0.91  

(0.77, 1.09) 

0.94  

(0.79, 1.11) 

Region 

       Northeast ref. ref. ref. ref. ref. 

  Midwest 

0.66  

(0.42, 1.02) 

0.76  

(0.55, 1.03) 

0.49  

(0.37, 0.65)*** 

0.93  

(0.75, 1.17) 

0.94  

(0.75, 1.16) 

  South 

0.80  

(0.52, 1.24) 

1.00  

(0.74, 1.36) 

0.59  

(0.43, 0.80)** 

1.23  

(0.97, 1.57) 

0.81 

 (0.68, 0.98)* 

  West 

0.67  

(0.43, 1.04) 

0.62  

(0.46, 0.85)** 

0.45 

(0.34, 0.60)*** 

1.47  

(1.20, 1.79)*** 

0.83  

(0.68, 1.02) 

Household per 

Capita Income      

  0-9,999 ref. ref. ref. ref. ref. 

10,000-24,999 

1.33  

(0.98, 1.81) 

1.18  

(0.97, 1.42) 

1.20  

(1.00, 1.44)* 

1.07  

(0.94, 1.23) 

1.00  

(0.86, 1.16) 

25,000-49,999 

1.45  

(0.97, 2.16) 

1.28  

(1.01, 1.63)* 

1.43  

(1.12, 1.83)** 

1.01  

(0.85, 1.20) 

1.26  

(1.06, 1.50)* 

50,000 or more 

1.87  

(1.18, 2.97)** 

1.49  

(1.09, 2.04)* 

1.51  

(1.13, 2.02)** 

1.22  

(0.97, 1.55) 

1.48  

(1.20, 1.83)*** 

Insurance 

Coverage 

       Uninsured ref. ref. ref. ref. ref. 
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  Medicare Only 

1.63  

(0.89, 2.98) 

1.30  

(0.73, 2.30) 

1.79  

(1.06, 3.03)* 

1.35  

(0.78, 2.32) 

0.74  

(0.42, 1.29) 

  Medicare and 

Private 

2.26  

(1.17, 4.38)* 

1.54  

(0.86, 2.75) 

2.02  

(1.21, 3.37)** 

1.19  

(0.69, 2.06) 

0.96  

(0.55, 1.68) 

  Medicare and 

Other Public 

Only 

2.32  

(1.28, 4.18)** 

1.72  

(0.95, 3.13) 

1.77  

(1.04, 3.03)* 

1.35  

(0.77, 2.36) 

0.79  

(0.44, 1.39) 

  No Medicare 

and Any 

Public/Private 

0.95  

(0.25, 3.68) 

0.60  

(0.17, 2.07) 

1.19  

(0.44, 3.23) 

0.58  

(0.18, 1.89) 

1.29  

(0.50, 3.34) 

Need Help with 

ADLs 

       No ref. ref. ref. ref. ref. 

  Yes 

1.65  

(0.67, 4.07) 

0.93  

(0.65, 1.31) 

0.86  

(0.60, 1.23) 

1.15  

(0.88, 1.51) 

0.93  

(0.74, 1.17) 

Need Help with 

IADLs 

       No ref. ref. ref. ref. ref. 

  Yes 

1.00  

(0.57, 1.78) 

0.75  

(0.57, 0.98)* 

0.78  

(0.59, 1.04) 

1.07  

(0.86, 1.34) 

0.69  

(0.57, 0.84)*** 

  Number of 

Chronic 

Conditions 

1.62  

(1.46, 1.79)*** 

1.47  

(1.40, 1.54)*** 

1.29  

(1.24, 1.35)*** 

1.06  

(1.03, 1.08)*** 

1.02  

(0.99, 1.06) 

Provider’s Type 

       Facility ref. ref. ref. ref. ref. 

  Person 

0.98  

(0.71, 1.36) 

1.23  

(1.00, 1.51) 

1.23  

(1.01, 1.49)* 

1.00  

(0.84, 1.20) 

1.18  

(1.01, 1.39)* 

  Person in 

Facility 

Provider 

1.43  

(1.05, 1.94)* 

1.17  

(0.96, 1.43) 

1.12  

(0.95, 1.32) 

0.88  

(0.75, 1.04) 

1.07  

(0.93, 1.24) 

Provider’s 

Location 

       Office ref. ref. ref. ref. ref. 

  Hospital, not 

ER 

0.69  

(0.49, 0.97)* 

1.02  

(0.82, 1.28) 

0.89  

(0.74, 1.07) 

1.22  

(1.07, 1.39)** 

1.02  

(0.86, 1.21) 
 

* p<0.05 **p<0.01, ***p<0.001. 

The analyses were weighted to reflect the complex survey design of MEPS. 
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Table 4.5 Multivariate Analysis of Correlates of PCC Attributes with Preventive Care and 

Health Education Rates (cont’d) 

 

  Preventive Care Health Education 

  

Mammogram 

within the 

previous 24 

months  

(for women 

only) 

(N=8,111) 

Pap smear test 

(for women 

only) 

(N=7,743) 

PSA test  

(for men only) 

(N=5,911) 

Healthy diet 

education 

(N=14,538) 

Physical 

activity 

education 

(N=14,564) 

   OR (95% CI)   

PCC Attributes 

     
  Whole Person 

Care      

    No ref. ref. ref. ref. ref. 

    Yes 

1.33  

(0.99, 1.78) 

2.45  

(1.47, 4.08)** 

1.75  

(1.29, 2.38)*** 

1.20  

(0.97, 1.48) 

1.21  

(0.99, 1.48) 

  Patient 

Engagement & 

Shared 

Decision 

Making      

    No ref. ref. ref. ref. ref. 

    Yes 

1.14  

(1.01, 1.31)* 

1.64  

(1.25, 2.14)*** 

1.14 

(1.01, 1.29)* 

1.27  

(1.16, 1.39)*** 

1.07 

 (0.97, 1.18) 

  Accessible 

Care      

    No ref. ref. ref. ref. ref. 

    Yes 

0.99  

(0.81, 1.21) 

1.61  

(1.08, 2.41)* 

1.05  

(0.87, 1.26) 

1.16  

(1.00, 1.36) 

1.14  

(0.99, 1.32) 

Gender 

       Male - - - ref. ref. 

  Female - - - 

0.95  

(0.86, 1.04) 

1.02  

(0.94, 1.11) 

Age  

0.94  

(0.93, 0.95)*** 

0.94  

(0.92, 0.97)*** 

0.99  

(0.98, 1.00)* 

0.95  

(0.94, 0.96)*** 

0.95  

(0.94, 0.95)*** 

Race/Ethnicity 

       Non-Hispanic 

White Only ref. ref. ref. ref. ref. 

  Hispanic 

1.42  

(1.13, 1.79)** 

0.90  

(0.59, 1.37) 

0.90  

(0.73, 1.12) 

2.18  

(1.88, 2.52)*** 

2.12  

(1.83, 2.46)*** 
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  Non-Hispanic 

Black Only  

1.38  

(1.13, 1.68)** 

0.91  

(0.62, 1.33) 

1.13  

(0.91, 1.39) 

1.35  

(1.17, 1.55)*** 

1.41  

(1.23, 1.61)*** 

  Non-Hispanic 

Asian Only  

0.75  

(0.59, 0.96)* 

0.27  

(0.17, 0.42)*** 

0.59  

(0.44, 0.80)** 

1.65  

(1.28, 2.12)*** 

1.64  

(1.32, 2.02)*** 

  Non-Hispanic 

Other Race or 

Multi-Race 

0.92  

(0.49, 1.71) 

1.56  

(0.51, 4.77) 

0.73  

(0.45, 1.16) 

1.11  

(0.77, 1.59) 

1.42  

(0.98, 2.05) 

Marital Status 

       Not Married ref. ref. ref. ref. ref. 

  Married 

1.46  

(1.26, 1.69)*** 

1.00  

(0.74, 1.37) 

1.30  

(1.10, 1.53)** 

1.13 

 (1.02, 1.24)* 

1.10 

(1.00, 1.20) 

Education 

     

  No Degree ref. ref. ref. ref. ref. 

  General 

Equivalency 

Diploma/ High 

School 

Diploma 

1.39  

(1.16, 1.66)*** 

1.12  

(0.81, 1.55) 

1.52  

(1.27, 1.81)*** 

0.97  

(0.87, 1.08) 

1.10 

 (0.97, 1.24) 

  Bachelor’s 

Degree/Some 

College/Associ

ate Degree 

1.47  

(1.18, 1.84)** 

1.90  

(1.13, 3.20)* 

1.48  

(1.17, 1.89)** 

0.95 

 (0.83, 1.08) 

1.24  

(1.07, 1.43)** 

  Advance 

Degree 

1.80  

(1.32, 2.45)*** 

1.19  

(0.71, 1.99) 

1.43  

(1.11, 1.85)** 

0.92  

(0.80, 1.07) 

1.09  

(0.92, 1.28) 

Employment 

Status 

       Not 

Employed ref. ref. ref. ref. ref. 

  Employed 

1.15  

(0.89, 1.49) 

0.74  

(0.46, 1.19) 

0.98  

(0.82, 1.17) 

0.99  

(0.85, 1.14) 

0.91  

(0.79, 1.04) 

Region 

       Northeast ref. ref. ref. ref. ref. 

  Midwest 

0.97  

(0.76, 1.24) 

0.92 

(0.54, 1.59) 

0.90  

(0.71, 1.15) 

0.88  

(0.74, 1.05) 

0.89  

(0.74, 1.06) 

  South 

0.98  

(0.77, 1.25) 

1.11  

(0.75, 1.66) 

0.99  

(0.78, 1.25) 

0.96  

(0.83, 1.12) 

0.95  

(0.81, 1.12) 

  West 

0.95  

(0.74, 1.22) 

1.20  

(0.78, 1.85) 

0.78  

(0.59, 1.04) 

0.87  

(0.71, 1.06) 

0.94  

(0.79, 1.12) 

Household per 

Capita Income      

 0-9,999 ref. ref. ref. ref. ref. 

10,000-24,999 

1.07  

(0.91, 1.26) 

1.16 

(0.87, 1.54) 

1.00 

(0.82, 1.20) 

1.03  

(0.90, 1.18) 

1.03  

(0.90, 1.19) 

25,000-49,999 

1.33  

(1.10, 1.60)** 

1.41 

(0.94, 2.11) 

1.29 

(1.02, 1.61)* 

1.06 

 (0.92, 1.22) 

1.05  

(0.91, 1.22) 
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50,000 or more 

1.61  

(1.23, 2.11)** 

1.43 

(0.85, 2.38) 

1.36 

(1.06, 1.74)* 

1.17  

(0.97, 1.40) 

1.10  

(0.90, 1.35) 

Insurance 

Coverage 

       Uninsured ref. ref. ref. ref. ref. 

  Medicare 

Only 

2.46  

(1.26, 4.80)** 

1.70  

(0.57, 5.01) 

1.42  

(0.83, 2.42) 

1.27  

(0.89, 1.80) 

1.42 

 (1.00, 2.01)* 

  Medicare and 

Private 

3.28  

(1.68, 6.41)** 

2.94  

(1.01, 8.59)* 

1.63  

(0.96, 2.77) 

1.29  

(0.91, 1.83) 

1.50  

(1.05, 2.15)* 

  Medicare and 

Other Public 

Only 

2.40  

(1.22, 4.71)* 

1.44  

(0.49, 4.26) 

1.45  

(0.83, 2.53) 

1.24  

(0.85, 1.81) 

1.40  

(0.96, 2.06) 

  No Medicare 

and Any 

Public/Private 

1.33  

(0.42, 4.26) 

1.63  

(0.20, 13.41) 

0.73  

(0.31, 1.72) 

1.05  

(0.44, 2.51) 

1.22  

(0.56, 2.65) 

Need Help 

with ADLs 

 

 

     No ref. ref. ref. ref. ref. 

  Yes 

0.63  

(0.50, 0.80)*** 

0.81  

(0.49, 1.32) 

1.03  

(0.76, 1.41) 

0.92  

(0.74, 1.14) 

0.74  

(0.58, 0.94)* 

Need Help 

with IADLs 

 

 

     No ref. ref. ref. ref. ref. 

  Yes 

0.67  

(0.55, 0.82)*** 

0.61  

(0.39, 0.95)* 

0.71  

(0.55, 0.92)* 

0.86  

(0.73, 1.00) 

0.86  

(0.73, 1.02) 

  Number of 

Chronic 

Conditions 

1.05  

(1.01, 1.09)** 

1.11  

(1.02, 1.19)* 

1.04  

(1.00 1.08) 

1.32  

(1.29, 1.36)*** 

1.26  

(1.23, 1.30)*** 

Provider’s 

Type 

 

 

     Facility ref. ref. ref. ref. ref. 

  Person 

1.17  

(0.99, 1.39) 

0.91  

(0.64, 1.31) 

1.36  

(1.13, 1.63)** 

1.09  

(0.95, 1.24) 

1.08  

(0.95, 1.23) 

  Person in 

Facility 

Provider 

1.07  

(0.93, 1.23) 

0.87  

(0.61 1.26) 

1.07  

(0.89, 1.27) 

1.02  

(0.91, 1.16) 

1.18  

(1.04, 1.33)** 

Provider’s 

Location 

 

 

     Office ref. ref. ref. ref. ref. 

  Hospital, not 

ER 

0.99  

(0.80, 1.23) 

0.91  

(0.63, 1.32) 

1.01  

(0.85, 1.21) 

1.02  

(0.89, 1.16) 

1.05  

(0.91, 1.21) 
 

* p<0.05 **p<0.01, ***p<0.001. 

The analyses were weighted to reflect the complex survey design of MEPS. 

 

4.4.2 Multivariate Results for Aim 2 

4.4.2.1 Multivariate Analysis: PCC Status Associated with Health Outcomes 
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Table 4.6 displays the multiple logistic regressions results associating PCC with 

health outcome measures after control for individual predisposing, enabling, and need 

covariates as well as system covariates. The results relate the status of PCC (PCC vs. 

non-PCC, partial PCC vs. non-PCC) to the odds of four types of health outcome 

measures. Both odds ratios and their 95% confidence intervals are presented. Similar to 

the findings from the bivariate analyses, even after control for individual and institutional 

characteristics, PCC and partial PCC patients were found to be more likely than the non-

PCC patients to perceive good physical and mental health status, and PCC status was not 

found significantly associated with the hospitalization and ER visits.  

As for the two perceived health status measures, both PCC status  and partial PCC 

status were associated with higher odds in perceiving excellent/very good/good physical 

health status and good mental health status. Specifically, PCC group was 1.35 (95% CI: 

1.18-1.56, P<0.001) times more likely than non-PCC group to perceive excellent/very 

good/good health, and was 1.46 (95% CI: 1.22- 1.74, P<0.001) times more likely than 

non-PCC group to perceive good mental health status. In contrast, the results showed 

PCC status was not significantly associated with the odds of getting hospitalization, and 

the PCC status was also not significantly associated with the odds of having ER visits. 

Similarly, the partial PCC group was also associated with higher odds in 

perceiving excellent/very good/good health status and good mental health status than the 

non-PCC group. Specifically, the partial PCC group was 1.25 (95% CI: 1.10-1.43, 

P<0.01) times more likely than non-PCC group to perceive excellent/very good/good 

health status, and was 1.33 (95% CI: 1.14-1.56, P<0.001) times more likely than non-

PCC group to perceive good mental health status. The results showed the partial PCC 
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status was also not found significantly associated with the hospitalization and ER visits. 

Finally, with regard to the comparisons for the magnitude of OR, the results showed that 

there were not much differences in magnitude of ORs between the PCC and partial PCC.  

The significant associations between other predictor variables of interest and 

outcome measures were also observed. As for the predisposing factors, the results 

showed that female were more likely to perceive good mental health (OR: 1.19, 95% CI: 

1.02-1.38). With the increase of age, we found one year older in age was associated with 

2% higher odds of hospitalization (OR: 1.02, 95% CI: 1.01-1.03, P<0.001) and 1% higher 

odds of having ER visits (OR: 1.01, 95% CI: 1.01-1.02, P<0.01). As for the race/ethnicity, 

the results showed Hispanics were significantly associated with lower odds in perceiving 

good physical as well as mental health status. The negative associations were also found 

in the non-Hispanic Blacks. The non-Hispanic Asians was significantly associated with 

lower odds in perceiving good physical health status.  The higher education level was 

also found associated with higher odds of perceiving good physical and mental health 

status. Similarly, patients who were employed were more likely to perceive good physical 

and mental health status. In terms of the predisposing factors, household per capital 

income level of USD 50,000 or above and level of USD 25,000-49,000 were significantly 

associated with higher odds in perceiving good health and mental health status than the 

level of USD 0-9,999. Notably, the results showed that the insurance coverage status was 

not associated with all these four health outcome measures. Regarding the needs 

covariates, the need help with ADLs and IADLs were associated with lower odds of 

perceiving good health and mental health status, and were associated with higher odds of 

hospitalization and ER visits. Similarly, the increase of the number of chronic conditions 
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was also associated with lower odds of perceiving good health and mental health status, 

and was associated with higher odds of hospitalization and ER visits. Finally, with regard 

to the system factors, the results showed that patients who visited person type providers 

(e.g. family physicians, primary care doctor in doctor’s office rather than hospitals or ER) 

were associated with lower odds of having hospitalization, and patients whose provider’s 

location was in hospitals were associated with lower odds of perceiving good health 

status. 
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Table 4.6 Multivariate Analysis of Correlates of Health Status and Adverse 

Utilization Events 
 

  Health Status Adverse Event 

  

Perceived 

health status: 

excellent/very 

good/good 

(N=16,316) 

Perceived mental 

good health status 

(N=16,315) 

Hospitalization 

(N=16,404) 

ER visits 

(N=16,404) 

 OR (95% CI) 

Patient-centered 

care  

      Non-PCC ref. ref.  ref.  ref.  

  Partial-PCC 

1.25  

(1.10, 1.43)** 

1.33  

(1.14, 1.56)*** 

0.97  

(0.85 , 1.11) 

0.99  

(0.87, 1.12) 

  PCC 

1.35  

(1.18, 1.56)*** 

1.46  

(1.22, 1.74)*** 

0.98  

(0.84 , 1.14) 

0.91  

(0.79, 1.05) 

Gender 

      Male ref. ref. ref. ref. 

  Female 

1.07  

(0.96, 1.19) 

1.19  

(1.02, 1.38)* 

0.89  

(0.79, 1.00) 

1.02  

(0.91, 1.13) 

Age  

1.01  

(1.00, 1.02)* 

1.00  

(0.99, 1.01) 

1.02  

(1.01, 1.03)*** 

1.01  

(1.01, 1.02)** 

Race/Ethnicity 

      Non-Hispanic 

White Only ref. ref. ref. ref. 

  Hispanic 

0.56 

(0.46, 0.67)*** 

0.71  

(0.56, 0.89)** 

0.89  

(0.74, 1.06) 

0.86  

(0.71, 1.05) 

  Non-Hispanic 

Black Only  

0.72  

(0.61, 0.86)*** 

0.75  

(0.63, 0.90)** 

1.01  

(0.88, 1.15) 

1.14  

(0.99, 1.32) 

  Non-Hispanic 

Asian Only  

0.67  

(0.53, 0.86)** 

0.87  

(0.64, 1.19) 

0.76  

(0.58, 1.01) 

0.58  

(0.44, 0.78)*** 

  Non-Hispanic 

Other Race or 

Multi-Race 

0.99  

(0.69, 1.41) 

0.60  

(0.37, 0.99)* 

1.03  

(0.64, 1.66) 

0.93  

(0.56, 1.52) 

Marital Status 

      Not Married ref. ref. ref. ref. 

  Married 

0.95  

(0.83, 1.08) 

1.11  

(0.94, 1.31) 

0.91 

 (0.81, 1.02) 

0.88  

(0.77, 0.99)* 

Education 

    
  No Degree ref. ref. ref. ref. 
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  General 

Equivalency 

Diploma/ High 

School Diploma 

1.52  

(1.32, 1.76)*** 

1.42  

(1.19, 1.69)*** 

0.90  

(0.76, 1.06) 

0.88  

(0.76, 1.02) 

  Bachelor’s 

Degree/Some 

College/Associate 

Degree 

1.71  

(1.40, 2.09)*** 

2.10  

(1.65, 2.67)*** 

1.00  

(0.84, 1.19) 

0.88  

(0.74, 1.04) 

  Advance Degree 

1.88  

(1.51, 2.35)*** 

1.67  

(1.23, 2.27)** 

0.78  

(0.63, 0.97)* 

0.81  

(0.66, 0.98)* 

Employment Status 

      Not Employed ref. ref. ref. ref. 

  Employed 

1.43  

(1.19, 1.73)*** 

1.56  

(1.19, 2.06)** 

1.03  

(0.87, 1.22) 

0.90  

(0.76, 1.05) 

Region 

      Northeast ref. ref. ref. ref. 

  Midwest 

1.11  

(0.93, 1.33) 

1.15  

(0.89, 1.49) 

0.97  

(0.81, 1.16) 

0.91  

(0.76, 1.09) 

  South 

0.90  

(0.76, 1.06) 

0.97  

(0.77, 1.22) 

0.88  

(0.76, 1.02) 

0.77  

(0.66, 0.90)** 

  West 

1.06  

(0.87, 1.30) 

1.00  

(0.78, 1.29) 

0.79 

 (0.66, 0.93)** 

0.85  

(0.71, 1.01) 

Household per 

Capita Income      

  0-9,999 ref. ref.                       ref.       ref.  

  10,000-24,999 

1.25  

(1.09, 1.42)** 

1.05  

(0.88, 1.26) 

0.96 

(0.81, 1.12) 

0.97  

(0.84, 1.13)  

  25,000-49,999 

1.51  

(1.29, 1.77)*** 

1.36  

(1.05, 1.75)* 

0.79 

(0.67, 0.93)** 

0.90 

 (0.74, 1.09)  

  50,000 or more 

1.89  

(1.49, 2.39)*** 

2.44  

(1.74, 3.43)*** 

0.84 

(0.67, 1.05) 

0.97  

(0.78, 1.22)  

Insurance Coverage 

      Uninsured ref. ref. ref. ref. 

  Medicare Only 

1.36  

(0.77, 2.40) 

1.18  

(0.54, 2.56) 

1.47  

(0.69, 3.14) 

1.44  

(0.70, 2.98) 

  Medicare and 

Private 

1.52  

(0.86, 2.70) 

1.13  

(0.52, 2.44) 

1.68  

(0.79, 3.55) 

1.57  

(0.76, 3.25) 

  Medicare and 

Other Public Only 

1.03  

(0.59, 1.81) 

1.03 

 (0.47, 2.26) 

1.34  

(0.63, 2.85) 

1.36 

 (0.65, 2.84) 

  No Medicare and 

Any Public/Private 

1.68  

(0.52, 5.42) 

1.83  

(0.43, 7.85) 

1.04  

(0.27, 3.95) 

1.68  

(0.60, 4.67) 

Need Help with 

ADLs 
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  No ref. ref. ref. ref. 

  Yes 

0.39  

(0.31, 0.48)*** 

0.58  

(0.46, 0.73)*** 

1.90  

(1.54, 2.34)*** 

1.93  

(1.53, 2.43)*** 

Need Help with 

IADLs 

      No ref. ref. ref. ref. 

  Yes 

0.38  

(0.32, 0.46)*** 

0.26 

(0.21, 0.31)*** 

1.58  

(1.32, 1.90)*** 

1.52  

(1.25, 1.84)*** 

  Number of 

Chronic Conditions 

0.71  

(0.68, 0.73)*** 

0.88 

 (0.85, 0.91)*** 

1.25  

(1.22, 1.29)*** 

1.21 

 (1.18 1.25)*** 

Provider’s Type 

      Facility ref. ref. ref. ref. 

  Person 

1.07  

(0.92, 1.23) 

0.89  

(0.75, 1.04) 

0.83  

(0.70, 0.98)* 

0.91 

 (0.79, 1.04) 

  Person in Facility 

Provider 

1.14  

(0.99, 1.32) 

1.01  

(0.83, 1.24) 

1.04  

(0.90, 1.20) 

1.13  

(1.00, 1.27) 

Provider’s Location 

      Office ref. ref. ref. ref. 

  Hospital, not ER 

0.84  

(0.73, 0.98)* 

0.88  

(0.75, 1.04) 

0.97  

(0.83, 1.13) 

1.09 

 (0.97, 1.22) 
 

* p<0.05 **p<0.01, ***p<0.001. 

The analyses were weighted to reflect the complex survey design of MEPS. 

 

4.4.2.2 Multivariate Analysis: PCC Attributes Associated with Health Outcomes 

Table 4.7 displays the multiple logistic regressions results associating PCC 

attributes with the four types of health outcomes after control for individual predisposing, 

enabling, and need covariates as well as system covariates. The results relate the 

attributes of PCC (whole-person care vs. non- whole-person care, patient engagement vs. 

non-patient engagement and enhanced access vs. non-enhanced access) to the odds of the 

health outcome measures. Both the odds ratios and their 95% confidence intervals are 

presented.  
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As for the two health status measures, the whole-person care attribute was not 

found significantly associated with either of the two measures. The patient engagement 

attribute was associated with higher odds in perceiving good mental health status. 

Specifically, the patient who got patient engagement was 1. 28 (95% CI: 1.11-1.47, 

P<0.01) times more likely to perceive good mental health status than the patient who did 

not get patient engagement.  

With regard to the associations between enhanced access attribute and perceived 

health status measures, the results showed that the attribute was significantly associated 

with higher odds of perceiving excellent/very good/good health status (OR: 1.18, 95% CI: 

1.01-1.38) than the non-enhanced access group. 

In terms of measures for the hospitalization and ER visits, the results showed that 

the enhanced access attribute was significantly associated with lower odds in having ER 

visits (OR:0.84, 95% CI: 0.73-0.96). No individual PCC attribute was found to be 

significantly associated with lower odds in hospitalization. The significant associations 

between other predictors and health outcome measures were also observed. The results 

were comparable with the results associating PCC status with health outcome measures 

presented in the last sections.  
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Table 4.7 Multivariate Analysis of Correlates of PCC Attributes with Health 

Status and Adverse Event 
 

  Health Status Adverse Event 

  

Perceived 

health status: 

excellent/very 

good/good 

(N=14,733) 

Perceived good 

mental health 

status (N=14,737) 

Hospitalization 

(N=14,744) 

ER visits 

(N=14,744) 

 OR (95% CI) 

PCC Attributes 

      Whole Person 

Care     

    No ref. ref. ref. ref. 

    Yes 

1.20  

(0.95, 1.52) 

1.19  

(0.85, 1.66) 

0.74  

(0.54, 1.01) 

0.88  

(0.66, 1.16) 

  Patient 

Engagement & 

Shared Decision 

Making     

    No ref. ref. ref. ref. 

    Yes 

1.10  

(0.99, 1.23) 

1.28  

(1.11, 1.47)** 

1.08  

(0.96, 1.22) 

0.99  

(0.89, 1.11) 

  Accessible Care     

    No ref. ref. ref. ref. 

    Yes 

1.18  

(1.01, 1.38)* 

1.00  

(0.80, 1.24) 

0.90  

(0.78, 1.03) 

0.84  

(0.73, 0.96)** 

Gender 

      Male ref. ref. ref. ref. 

  Female 

1.07 

 (0.96, 1.20) 

1.20  

(1.03, 1.39)* 

0.89  

(0.79, 1.00) 

1.01  

(0.91, 1.13) 

Age  

1.01  

(1.00, 1.02)* 

1.00  

(0.99, 1.01) 

1.02  

(1.01, 1.03)*** 

1.01  

(1.00, 1.02)* 

Race/Ethnicity 

      Non-Hispanic 

White Only ref. ref. ref. ref. 

  Hispanic 

0.56  

(0.46, 0.68)*** 

0.72  

(0.57, 0.91)** 

0.89  

(0.74, 1.06) 

0.86  

(0.71, 1.04) 

  Non-Hispanic 

Black Only  

0.73  

(0.61, 0.86)*** 

0.76  

(0.64, 0.91)** 

1.01  

(0.88, 1.16) 

1.15  

(0.99, 1.32) 

  Non-Hispanic 

Asian Only  

0.68  

(0.53, 0.86)** 

0.90  

(0.66, 1.22) 

0.78  

(0.59, 1.03) 

0.59 

 (0.44, 0.79)** 
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  Non-Hispanic 

Other Race or 

Multi-Race 

0.97 

 (0.68, 1.39) 

0.59  

(0.36, 0.97)* 

1.02  

(0.63, 1.65) 

0.92  

(0.56, 1.52) 

Marital Status 

      Not Married ref. ref. ref. ref. 

  Married 

0.95  

(0.83, 1.09) 

1.11  

(0.93, 1.31) 

0.91  

(0.81, 1.02) 

0.88  

(0.77, 0.99)* 

Education 

    
  No Degree ref. ref. ref. ref. 

  General 

Equivalency 

Diploma/ High 

School Diploma 

1.52  

(1.32, 1.76)*** 

1.42  

(1.19, 1.69)*** 

0.90  

(0.76, 1.06) 

0.88  

(0.76, 1.01) 

  Bachelor’s 

Degree/Some 

College/Associate 

Degree 

1.73  

(1.41, 2.11)*** 

2.11  

(1.66, 2.69)*** 

1.00  

(0.84, 1.19) 

0.87  

(0.74, 1.03) 

  Advance Degree 

1.89  

(1.52, 2.36)*** 

1.66  

(1.22, 2.26)** 

0.78  

(0.63, 0.97)* 

0.80  

(0.66, 0.98)* 

Employment Status 

      Not Employed ref. ref. ref. ref. 

  Employed 

1.44  

(1.20, 1.73)*** 

1.57  

(1.19, 2.06)** 

1.03  

(0.87, 1.22) 

0.90  

(0.76, 1.05) 

Region 

      Northeast ref. ref. ref. ref. 

  Midwest 

1.11  

(0.93, 1.33) 

1.15  

(0.89, 1.49) 

0.97 

 (0.81, 1.16) 

0.91  

(0.76, 1.09) 

  South 

0.90  

(0.77, 1.06) 

0.96  

(0.76, 1.21) 

0.87  

(0.75, 1.01) 

0.77  

(0.66, 0.90)** 

  West 

1.05  

(0.86, 1.28) 

0.99  

(0.77, 1.27) 

0.78  

(0.66, 0.93)** 

0.85  

(0.71, 1.01) 

Household per 

Capita Income     

  0-9,999 ref. ref. ref.              ref. 

  10,000-24,999 

1.25  

(1.09, 1.42)** 

1.05  

(0.88, 1.26) 

0.95  

(0.81, 1.12) 

0.97  

(0.84, 1.12) 

  25,000-49,999 

1.51  

(1.29, 1.76)*** 

1.36 

 (1.05, 1.75)* 

0.79  

(0.67, 0.93)** 

0.90  

(0.74, 1.09) 

  50,000 or more 

1.88  

(1.49, 2.38)*** 

2.45  

(1.75, 3.42)*** 

0.83  

(0.66, 1.05) 

0.97  

(0.78, 1.22) 

Insurance Coverage 

      Uninsured ref. ref. ref. ref. 

  Medicare Only 

1.35  

(0.77, 2.38) 

1.17  

(0.54, 2.55) 

1.47  

(0.70, 3.13) 

1.43  

(0.69, 2.94) 
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  Medicare and 

Private 

1.52 

 (0.86, 2.69) 

1.13  

(0.52, 2.45) 

1.68  

(0.80, 3.54) 

1.56  

(0.76, 3.20) 

  Medicare and 

Other Public Only 

1.02  

(0.58, 1.79) 

1.02  

(0.46, 2.25) 

1.34  

(0.64, 2.84) 

1.35  

(0.65, 2.81) 

  No Medicare and 

Any Public/Private 

1.68 

 (0.51, 5.48) 

1.84  

(0.43, 7.92) 

1.05  

(0.28, 3.99) 

1.67  

(0.60, 4.62) 

Need Help with 

ADLs 

      No ref. ref. ref. ref. 

  Yes 

0.38 

 (0.31, 0.48)*** 

0.59  

(0.47, 0.74)*** 

1.90  

(1.54, 2.35)*** 

1.93  

(1.53, 2.44) 

Need Help with 

IADLs 

      No ref. ref. ref. ref. 

  Yes 

0.38  

(0.32, 0.46)*** 

0.25  

(0.21, 0.31)*** 

1.59 

 (1.33, 1.91)*** 

1.52  

(1.25, 1.84) 

  Number of 

Chronic Conditions 

0.71  

(0.69, 0.73)*** 

0.88 

(0.85, 0.91)*** 

1.25  

(1.21, 1.29)*** 

1.21  

(1.18, 1.25) 

Provider’s Type 

      Facility ref. ref. ref. ref. 

  Person 

1.08  

(0.93, 1.24) 

0.88  

(0.75, 1.03) 

0.82  

(0.69, 0.97)* 

0.89  

(0.78, 1.02) 

  Person in Facility 

Provider 

1.14 

 (0.98, 1.33) 

1.00  

(0.81, 1.22) 

1.03  

(0.89, 1.19) 

1.11  

(0.99, 1.26) 

Provider’s Location 

      Office ref. ref. ref. ref. 

  Hospital, not ER 

0.84 

 (0.72, 0.97)* 

0.88  

(0.75, 1.03) 

0.97  

(0.84, 1.13) 

1.09  

(0.97, 1.23) 
 

* p<0.05 **p<0.01, ***p<0.001. 

The analyses were weighted to reflect the complex survey design of MEPS. 
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CHAPTER FIVE: DISCUSSION OF RESULTS 

AND IMPLICATIONS 
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5.1 Introduction 

The goal of the study was to improve understandings of the relationship between the 

receipt of patient-centered care and disparities in accessing selected preventive services 

as well as the health outcomes in the United States. The study had two aims, which were 

to: (1) assess the associations between the receipt of PCC and chronic management 

among older adults, including receipt of preventive screenings and health education for 

chronic diseases; (2) assess the associations between the receipt of PCC and health 

outcomes among older adults with chronic conditions, including patient perceived health 

status and incidence of adverse utilization events. The study’s conceptual model 

integrated Donabedian’s structure, process, and outcome model to construct the study 

design, and applied the Aday and Andersen’s framework to select covariates that are 

related to the experience of PCC. A secondary analysis was conducted using the full-year 

consolidated Medical Expenditure Panel Survey Household Component Data Files Year 

2009 through 2013.  

This chapter demonstrates the key findings relative to the existing literature and 

discusses the policy as well as public health implications. First, we summarize the key 

findings for the study and for each specific aims, and then discuss how these findings 

relate to the existing literature and what policy implications can be derived. Next, we 

provide an overall discussion across all the study aims and explain the understanding how 

the overall study can inform the public health field. Then we address the limitations of 

the study, and end the chapter with suggestions for future research and a conclusion with 

respect to the whole study. 
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5.2 Summary of the Key Findings 

Analyses from this chapter revealed the impact of PCC on elderly chronic disease 

patients’ process of care and health outcomes.  PCC measures captured similar trends for 

most of the ten health process measures and four health outcome measures, that is, the 

PCC group having the best healthcare performance as well as health outcomes. This 

chapter presents the implications from results for the two aims of the study, which 

informs whether the receipt of PCC will be associated with increased preventive 

screening and health education for older adults with chronic conditions, and whether the 

receipt of PCC will be associated with greater patient perceived health status and fewer 

adverse healthcare utilization events.  

The results from bivariate and multivariate analyses confirmed the Hypothesis 1.1 

and 1.2.  Across the all ten measures of preventive care, the unadjusted analysis revealed 

sizable disparities in receiving eight types of preventive screening and two types of health 

education among three different PCC groups. PCC and partial PCC patients were 

significantly more likely to receive each of the eight preventive screenings as well as the 

two types of health education. The results of each comparisons were significant at P<0.05. 

Similar to the findings from the bivariate analyses, even after controlling for individual 

and institutional characteristics, PCC and partial PCC groups were still found to be more 

likely than the non-PCC group to receive preventive care screenings and health education. 

The hypothesis 2.1 was also confirmed by our analyses. Unadjusted proportions 

and adjusted analysis indicated differences existed for both physical and mental health 

status depending on whether the respondent having PCC, having partial PCC or not 

having PCC. However, the results regarding hospitalization and ER visits did not support 
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my hypothesis 2.2. According to the results from the unadjusted analyses, the significant 

differences of hospitalization and ER visits were not observed across three types of PCC 

groups. The adjusted results also showed PCC status did not significantly affect the 

hospitalization and ER visits after individual predisposing, enabling, and need as well as 

system covariates are controlled for. 

Across three attributes of PCC, which were the whole-person care, the patient 

engagement and the enhanced access, the multivariate analyses showed varied results. 

Specifically, the whole-person care attribute increased the odds of receiving seven types 

of preventive screenings. The patient engagement attribute increased the odds of 

receiving six types of preventive screening, the healthy diet education and the odds of 

perceiving good mental health status. The enhanced access attribute increased the odds of 

receiving two types of health screening, the odds of perceiving good physical health 

status, and the odds of having fewer ER visits.  

 

5.3 Discussions of Findings and Policy Implications 

In this section, we summary the key findings for each specific aim, and then 

discuss how these findings relate to the existing literature and what policy implications 

can be derived. 

5.3.1 Discussion for the Aim 1: Patient-Centered Care and Preventive Care 

Services 

The results from the analyses for Aim 1 indicates that the receipt of preventive care 

services varies significantly according to PCC status. In general, respondents from PCC 
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and partial PCC groups were more likely to receive preventive care services than the non-

PCC respondents. Although repondents having higher socioeconomic status (SES) were 

more likely to receive more comprehensive care, this study has controlled for these 

factors and still demonstrated that the receipt of preventive screening and health 

education for chronic conditions varied according to whether the respondents were 

having PCC.  

This finding suggests the basis of PCC is distinct from the traditional practice, and it 

not only be able to achieve the main features of primary care - first contact, continuity, 

comprehensiveness and coordination - but also be able to fulfill patient needs and to 

respect patients’ values. In contrast to the disease-focused and physician-centered care, 

which centers on the health provider as the sole source of control and  treat a disease 

without attention to the values of the patients, PCC tends to identify, respect, and care 

about patients’ differences, expressed needs, values, and preferences, and to provide care 

that reflects the whole person. Therefore, these core focus of PCC provides the 

foundation for the long-term management of chronic conditions, which may have impact 

on the timely implementing strategies to identify, control and reduce risk factors for 

patients and to improve patients’ access to appropriate preventive care services.  

From a public policy perspective, it is important not only to promote the PCC model 

in a variety of healthcare settings, but also important to incorporate the PCC into specific 

vulnerable subgroups of population’s care, such as among  chronically ill older adults. 

This policy implication has direct relavance to the current  Health Home program. The 

Section 2703 of the ACA created an optional Medicaid State Plan benefit for states to 

provide Health Homes for enrollees with multiple chronic conditions.  The CMS 



109 

 

expected states health home providers to integrate all primary, acute, behavioral health, 

and long-term services to treat chronic disease patients under a "whole-person" 

philosophy. 

The differences in the receipt of preventive care services between partial PCC and 

non-PCC groups are mostly consistent with those results observed between PCC and non-

PCC groups. However, comparisons of the receipt of preventive care services of 

respondents from the PCC and the partial PCC groups yield that higher level of PCC is 

associated with superior preventive care, suggesting that more components of PCC in 

combination may yield higher odds of improvements in preventive care. It also suggests 

that practices will best sustain the PCC model when they adopt the most comprehensive 

array of components of PCC. 

The study also indicates that the association between each of PCC attributes and the 

receipt of preventive care services. The most significant contribution that PCC attributes 

made in receiving preventive screening is the whole person care attribute, which is 

associated with higher odds in getting seven out of eight types of preventive screenings. 

Although the magnitudes of the differences for some of these measures were small, the 

seven out of eight measures were broad enough, and our findings provided a 

comprehensive representation throughout the nation, which provided sufficient power to 

detect the difference and imply the clinical significance. It is possible that the whole-

person care approach could apply disease prevention and behavioral change principles 

appropriate by coordinating care in a patient-centered manner, and therefore making great 

strides to solve a broad range of health problems and toward achieving improved access 

to preventive services for specific populations (Ferrante, et al., 2010; Bechtel and Ness, 
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2010). Our findings were consistent with a previous study that identified barriers of 

colorectal cancer screening among safety-net primary care clinics, in which the “whole-

person approach” to the patients were showed as one of the promoters of colorectal 

cancer screening (O’Malley, et al., 2004).  

In terms of health education measures, patient engagement is the only attribute of 

PCC significantly associated with higher odds in getting the healthy diet educations, 

presumably because the patient’s greater engagement in healthcare contributes to 

significant improvements in communication between patients and healthcare providers. 

Healthcare providers adopt PCC by clearly informing, listening to and communicating 

with patients and continuously advocating wellness, healthy lifestyles and disease 

prevention, which all furtherly improve patients’ access to health education as well as 

other preventive care services (Coulter, 2012; Carman et al., 2013; Michie et al., 2010; 

Roter, et al., 2001).  

In the comparison of the impact on the receipt of preventive care services between 

PCC status and each of the PCC attributes, we found that the adoption of various 

interdependent-PCC attributes as a whole rather than in increments were associated with 

more remarkable performance in preventive care. This finding suggests the multiple 

components of PCC are highly interdependent. Each component, when implemented, 

may affects throughout the medical process, and involving all the individual roles. The 

whole-person care attribute is the most important aspects of the PCC, and evidence of the 

success of such approaches has been instrumental in guiding efforts to incorporate the 

other two attributes into PCC delivery. PCC Interventions that combined whole-person 

care attribute with other attributes were significantly more effective than the PCC 
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interventions with separate attributes.  The combinatory efforts can be associated with 

better chronic diseases management. It is important for healthcare providers who best 

sustained PCC model to implement as more components of PCC as possible, that are, to 

designate a personal physician for each patient, to provide accessible, comprehensive and 

continuous first contact, to coordinate with the care offered by other providers, and to 

engage patients in shared decision making. From a patient perspective, this means to 

contract a regular provider whose role is in total care for patients, and who knows 

patients well. Patients can get timely access to well-coordinated care, to closely engage in 

their care and share their own thoughts with healthcare providers in medical decision 

making. From a practice perspective, adopting PCC requires whole-practice redesign and 

transformation, which is much more than a series of incremental changes (Kilo, et al., 

2010), and demands a costly investment. Further studies by using experiment or quasi-

experiment design are needed to demonstrate causality between PCC interventions and 

outcomes, and by using cost-effectiveness analysis to justify the PCC interventions' cost-

effectiveness. Further PCC transformation may include the improved appointment 

scheduling system, the “after-hour” access arrangements,  an off-hours telephone service, 

effective coordination across several healthcare providers, initiating team-based care, 

implementing point of care, quality improvement activities, innovations in practice 

management, creative strategies for patient engagement and shared decision making, as 

well as multiple uses of health information systems.  

To our knowledge, this study is one of the first examining the association of PCC 

status in its entirety and in its individual attributes with a broad range of preventive 

services, and specifically focus on the older adults with chronic conditions. Previous 
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studies, however, have demonstrated the associations between the receipt of preventive 

care services and PCC status or attributes, neither the target population defined as older 

adults with chronic conditions nor the nationally representative estimates are well 

investigated.  Using a random sample of facility-level Veterans Satisfaction Survey, Flach 

et al. assessed the relationship between PCC attributes and the provision of preventive 

services, and found that the two attributes of PCC, defined as improved communication 

and continuity of care, were associated with increased provision of preventive services, 

while other attributes were not significantly associated to the receipt of preventive 

services (Flach, et al., 2004). On the basis of a cross-sectional patient and practice 

member surveys conducted in 24 primary care offices in New Jersey, Ferrante et al. found 

that higher global PCMH scores were associated with receipt of preventive services, 

mainly resulting from positive associations with the whole-person care and personal 

physician attributes (Ferrante, et al., 2010), which was consistent with our findings that 

the whole-person attribute of PCC was associated with higher odds of getting seven types 

of preventive services. Several studies demonstrate the relevance of PCC in other 

healthcare settings and investigate the associations between the form of PCC and other 

process measurements. For example, a randomized controlled trial of 866 adult type 2 

diabetes patients demonstrated a patient-centered diabetes care intervention increased the 

patient’s self-management of the disease (Williams, et al., 2007). Another eight-month 

patient-centred intervention aimed at identifying people with mild mental health 

problems showed the impact of PCC on helping patient to identify lifestyle mental health  

at early stage and improve the rate of patient requesting for help (Calveley, et al., 2009). 

The other evidence highlight the impact of PCC on other process measures, including 
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HIV patients’ adherence to medication treatment regimens (Roberts, 2002), the follow-up 

treatment for cancer (Kahn, et al., 2007; Zolnierek and Dimatteo, 2009), and the receipt 

of palliative care (Yedidia, 2007).  Although these studies were not directly comparable 

with our work, the associations between PCC models/attributes and the provision of 

preventive services were overall points in a same positive direction, which were 

consistent with our findings. 

 

5.3.2 Discussion for the Aim 2: Patient-Centered Care and Health Outcome 

Measures 

The results from the analyses for the Aim 2 indicate that the perceived physical and 

mental health status varies significantly according to PCC status. However, there were no 

statistically significant associations between PCC status and adverse healthcare 

utilization events, measured by the hospitalization and ER visits. In general, respondents 

from PCC and partial PCC groups are more likely to perceive excellent/very good/good 

physical health status and mental health status than the non-PCC respondents. Although 

the higher SES may contribute to better perceived health status, our study has controlled 

for theses factors and still demonstrates that the respondents’ perceived health status 

varies according to whether the respondents were having PCC.  

The findings suggests that approaches/attributes of PCC are emerging to improve 

chronic disease patient’s healthcare experience by timely responsing and addressing their 

evolving physical and mental health needs.  Specifically,  the whole-person care attribute 

enable patients to contract a regular provider whose role is in total care (routine 

healthcare, preventive services, referrals, and care for ongoing health problems) for 
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patients and who knows patients well, which may has impact on reducing the 

fragmentation of care and coping with the challenges of delivering chronic care to 

patients with complex needs (Stange, 2009). The patient engagement in care is important 

in building trust among patients and providers by promoting communication and shared 

decision making, which can be one of the effective ways to help patient generate 

commitment to treatment plans (Coulter and Ellins, 2007). The enhanced access appears 

very helpful in eliminating barriers to care from the supply side and therefore 

encouraging patients to seek care during the early stage of their disease and furtherly to 

reduce risk and improve health (Jackson et al., 2013; Waxmonsky, et al., 2011). 

Therefore, these PCC components may help the elderly chronic disease patient well 

manage their conditions and achieve both physical and mental health status.  

The findings also suggest that self-reported measures from patients, such as perceived 

health and mental health status used in this study, are expected to play a more important 

role in evaluating performance of new healthcare models and interventons. The reason is 

that these measures are reported by the patients, which can appropriately provide 

evidence to support the specific model is effective in producing value for patients 

(Ahmed, et al., 2012; Valderas, et al., 2008; Lohr and Zebrack, 2009). This policy 

implication has direct relavance to the current  plans develped by the Department of 

Health and Human Services’ Office of the National Coordinator for Health Information 

Technology (ONC) to incorporate self-reported measures into meaningful use standards 

(Chung and Basch, 2015; Wu, et al., 2013). 

Our hypothesis 2.2 - the receipt of PCC will be associated with fewer adverse 

healthcare utilization events - was not confirmed by our analyses. One possible 
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explanation is that PCC interventions were mostly too short to contribute to the hospital 

or ER avoidance. One other explanation might be that PCC model is generally targeted to 

improve primary care delivery, which means it still lacks effective strategies in this 

model to coordination with inpatient services, and to well manage post-discharge care 

and control the re-hospitalization. According to a study published in the New England 

Journal of Medicine, the author found that of the 12 million Medicare recipients in 2009, 

19% of them were re-hospitalized within 30 days and 34% within 90 days (Jencks, et al., 

2009). The bigger issue with incomplete following care after discharge and re-

hospitalizations might lead to higher rate of hospitalization and ER visits. 

The study also indicates that the association between each of PCC attributes and the 

health outcome measures. Similar to the findings from the multivariate analyses on the 

association between PCC status and health outcome measures, no PCC attributes were 

found to be associated with hospitalization. It is possible that some of the intervening 

factors may not be captured in MEPS, such as the acuity and severity of illness, as well as 

differential application of PCC, etc. We cannot control the severity or acuity of the 

disease due to the limitation of the secondary data, but this might explain why the PCC is 

not associated with the better outcome variable. As the patients with severe conditions 

may have more medical visits and be more likely to receive PCC, that means the entries 

of PCC among patients with different severity of illness are different, and more severe 

patients are more likely to experience ER visits and hospitalization. The other 

explanation might be the higher rate of re-hospitalizations. In terms of patient perceived 

health status, patient engagement attribute of PCC significantly associated with higher 

odds in patient perceiving good mental health status, presumably because the improved 
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patient engagement may lead to close relationship between patients and healthcare 

providers, and so providers would be more likely to screen, identify and outreach people 

with mental health problems, and to motivate patients to play an active role in mental 

health self-management (Hibbard and Greene, 2013; Salyer, et al., 2009). The results also 

show that enhanced access is significantly associated with higher odds in patient 

perceiving good physical health status. It is possible that enhanced access contributes to 

significant improvements in scheduling options and ensuring 24/7 continuous access to 

care, which all furtherly improve the patient experience of care as well as their perceived 

health status (O’Connell, et al., 2001; Leibowitz, et al., 2003; Murray and Berwick, 2003). 

In contrast to the finding from the multivariate analysis on the association between PCC 

status and the ER visits, one PCC attribute -the enhance access- were found to be 

associated with fewer ER visits. This finding suggests that the enhanced access may 

prevent some ER visits that occurred due to the lack of access to timely primary care. The 

enhance access component of PCC plays a fundamental role in reducing the health risk as 

well as avoidable ER visits by delivering first-contact, continuous and comprehensive 

primary care to the chronic disease patients with high demand of healthcare services at 

their early stage of diseases and conditions.   

In the comparison of different impact on the health outcome measures between PCC 

status and PCC attributes, we found that the whole person care attribute of PCC is not 

individually associated with any of the four health outcome measures. This finding 

suggests that patients who have a regular provider for their total care did not necessarily 

contribute to better health outcomes. Only when the key PCC components achieve 
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successful integration, the PCC may accomplish more notable improvement in health 

outcomes.  

Our findings for the hypothesis 2.1 are consistent with other studies that compare the 

health outcomes between PCC and non-PCC patients. On the basis of a cross-sectional 

data from the cancer patients at a New England urban safety net hospital, Radwin et al. 

found that the implementation of patient-centered nursing intervention was associated 

with good general health, mainly resulting from positive associations with the 

intervention of individualized care and sense of well-being (Radwin, et al., 2013). 

Another cross-sectional study of 200 army soldiers and their families showed a 

significant positive association between a better mental health status and access attribute 

of PCC (Moore, et al., 2013).  

The findings regarding the impact of PCC on hospitalization and ER visits are mixed. 

Our hypothesis 2.2 - the receipt of patient-centered care will be associated with fewer 

adverse healthcare utilization events - is not confirmed by the analyses, however, it is 

consistent with the findings from some other studies. For example, by conducting a 

random controlled trail of 322 patients with advanced cancer in a rural cancer center in 

New Hampshire, Bakitas et al. found that nurse conducting PCC interventions regarding 

patient engagement and whole person care were not associated with the reduction of 

hospitalization and ER visits (Bakitas, et al., 2009). The findings highlighted the 

complexity of chronic conditions management among older adults, and the possibility of 

mediate effect from other factors, such as the re-hospitalization due to the weak post-

discharge care (Bakitas, et al., 2009).  
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5.4 Overall Impact of the Findings 

5.4.1 The Implications for Older Adults with Chronic Conditions 

For decades, the US healthcare system has fallen short in its effort to adapt to the 

changing needs of the population and to provide them high-value healthcare services 

(Arend, et al., 2012). In ongoing effort to reform the national health care system, PCC is 

recognized as a promising approach of care to better align care process with patient needs 

by combining traditional strength of primary care with innovative practice arrangements 

(Arend, et al., 2012). Although PCC enjoys broad support by multiple stakeholders and a 

considerable number of studies on the effect of PCC are existied, there is no nationwide 

evidence to our knowledge that particularly focused on the benefits of PCC for the older 

adults with chornic conditions. Our study filled this specific knowledge gaps by 

investigating the impact of PCC on this vulnerable subpopulation and including a broad 

array of measures. 

In addition, our study aims to cope with the demographic transition and the shifting 

burden of disease, which has several implications for public health. The world has 

experienced a demographic change in the distribution of population towards older ages. 

In the United States, the population aged 65 and over is projected to be 83.7 million in 

2050, almost double its estimated population of 43.1 million in 2012 (Ortman, et al., 

2014). The age structure will experience a shift from 13.7 percent of the population aged 

65 and over in 2012 to 20.3 percent in 2030 (U.S. Ortman, et al., 2014). At the same time, 

the global burden of disease is shifting from infectious diseases to non-communicable 

diseases. Correspondingly, our study shed light on this shift away from focus on episodic 

acute care to focus on health management, and informed that long-term care management 
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is central to the defined populations living with chronic conditions. Chronic conditions 

differ from acute conditions on a variety of important dimensions. Acute conditions 

usually have a short period of time of onset, while the chronic conditions generally 

require a lengthy duration of treatment, and the threat of conditions is long-lasting and 

ongoing, which may affect patient’s life on a variety of the aspects, including physical, 

psychological social and economic dimensions. However, the current US healthcare 

system is operated primarily to react to acute conditions and ignore the complex health 

needs of chronic disease patients (Tinetti and Fried, 2004). The system principally 

responds to patient’s chronic conditions only when the patient’s symptoms occur.  

Therefore, the current system fails to provide timely care management to the chronic 

disease patients and overlooked patient’s long-term health needs, the influence of lifestyle 

factors, comorbidity screening and prevention, and the vital role of mental health support. 

Our study revealed the promise of the PCC, which could target the elderly with chronic 

conditions, and optimally provide them PCC of  long-term monitoring, full complement 

of services and continuous support.  

Moreover, our study capture the current paradigm shift from the traditional provider-

driven care model to patient actively engaged care model, and highlighted the patient’s 

role in the chronic disease management, which is very critical for the chronically illed 

older patients. In traditional care model, healthcare providers were the center of the 

whole medical process, and may communicate inadequately with patients. Therefore they 

were more likely to have incomplete information about the patient’s condition and 

treatment history, or providing care that the person may not wants. Under the PCC model, 

patients are more likely to engage in their care and share their thoughts with providers 
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about the treatment decisions.  Therefore, healthcare providers will be easier to identify 

patient’s needs, and will treat patient as a whole. From the patient’s perspective, they will 

be the center during the whole process of PCC, and will be more effective in managing 

their chronic conditions. Such transitions of patient’s role in the care would overcome the 

current fragmented and poorly coordinated chronic care, and furtherly improve 

chronically illed older patients’ health outcomes.  

 

5.4.2 Implications from the Comparison between Our Findings with Literature 

The existing evidence for the impact of PCC is in general points in a positive 

direction (Arend, et al., 2012). The findings from our study answered the two research 

questions-whether the adoption of PCC has association with superior receipt of 

preventive services, and whether the adoption of PCC has association with good health 

outcomes, which were critical for deriving insights for the PCC future development. The 

findings in our study supported positive associations between the PCC and the receipt of 

preventive care services as well as perceived good health status, and showed no 

association between PCC and the hospitalization as well as ER visits.  

Incorporating a broad range of preventive services measures into evaluation is 

considered a key indicator for rigorous assessment of PCC. The findings in our study 

supported positive associations between the PCC and the receipt of multiple types of 

preventive care services. The findings correspond to the previous studies (Markovitz, et 

al., 2015; Sarfaty, et al., 2011; Ferrante, et al., 2010). In the traditional provider-driven 

care model, more preventive screenings were provided when a patient was seeing a 

physician for a health problem. Under such situation, fewer opportunites and less time 
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were available for the preventive services delivery. The model had the limitations in 

addressing full range of preventive health needs of older adults with chronic conditions 

(Sarfaty, et al., 2011). However, the PCC model overcomes this drawback by actively 

engaging patient in their care and tailoring to the patient’s needs, and therefore providing 

planned preventive services through a dedicated preventive health visits (Sarfaty, et al., 

2011). This explanation is also confirmed by our findings regarding the impact of PCC 

attributes: the attribute of whole-person care has the most notable impact on increasing 

the receipt of receiving preventive screenings services. Patients receiving whole-person 

care enable patients to contract a regular provider whose role is in their total care, which 

contributes to more planned preventive health visits (Ferrnante, et al., 2010; Sarfaty, et 

al., 2011). Moreover, the patient engagement attribute also has the comparable impact on 

increasing the receipt of receiving preventive screenings services, but also contributes to 

receiving healthy diet education and perceiving good mental health status, which 

corresponds to the outcome previously reported: patient’s perceptions of patient 

engagement did predict better emotional health (Steward, et al., 2000).   

Our findings revealed no association between PCC and the hospitalization as well as 

ER visits. This finding was at least consistent with our expectation and contrary to other 

studies showing that PCC in primary care practice is associated with fewer 

hospitalization and ER visits (Reid, et al., 2009; Reid, et al., 2009; Nelson, et al., 2014). 

Compared with Reid et al.’s studies, in which a quasi-experimental, two-group, before-

and-after evaluation over two years was used to gauge the PCC’s impact on utilization 

measures, our study did not have the opportunity to conduct pre-post testing and adjust 

for patient’s disease severity, such as the diagnosis-based DxCG case-mix score used in 
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Reid et al.’s studies. Such situation in our study may lead to some of the intervening 

factors cannot be captured in MEPS, like the severity of illness mentioned above. Patients 

with severe conditions may have more medical visits and be more likely to receive PCC, 

however, they may also be more likely to experience hospitalization or ER visit. This 

limitation in data may partially explain the unexpected results from our study.  Moreover, 

a significant body of evidence indicates that process improvement lead to improved 

performance (Morey, et al., 2002; Brownson, et al., 1999; Hillestad, et al., 2005). In our 

study, by using Donabedian framework, we clearly showed the relationships among the 

PCC-related structure, process and outcome variables. Therefore, if we could control as 

many as possible confounding variables, we would hypothesize that our positive 

associations between process measures and PCC may extrapolate to positive results in 

health outcome measures. 

 

5.4.3 The Generalizability of the Research Findings and Policy Implications 

According to the WHO, public health refers to “all organized measures to prevent 

disease, promote health, and prolong life among the population as a whole. Its activities 

aim to provide conditions in which people can be healthy and focus on entire populations, 

not on individual patients or diseases”.  Like many other fields, public health has tended 

to rely on scientific knowledge to identify its problem, and require policy change to guide 

its development. The current research is subject to target the health needs of a specific 

vulnerable subpopulation, older adults with chronic conditions, and to evaluate the 

impact of PCC on improving their health and well-being (Link, 1998). This study 

explicitly revealed that PCC have impact on well delivering care to the elderly with 
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significant burden of chronic conditions in the United States. Findings from this study 

revealed implications for the future of health services research in the related field, and 

contributed to the existing evidence by proposing valid and replicable measures of PCC 

that could be used among older and chronically ill patient. The generalizability of the 

study was greatly enhanced by the national representativeness of the MEPS sample.  

Transformation from current paradigm of practice into PCC necessitates tremendous 

investment. Although the overall impact of our findings are promising, policy makers 

may look beyond statistical significance for evidence of a clinically meaningful 

differences. Clinical significance is a subjective judgment and can’t be determined by a 

single study. Therefore, our study along with other related evidence may play a viable 

role in promoting decision making to change the current practice. Building capacity for 

practice transformation may face formidable hurdles and require a wide range of efforts. 

At such, immediate initiatives might be needed to involve the coordinated care to meet 

patient’s total healthcare needs, including routine or minor health problems, preventive 

healthcare, referrals to other health professionals and ongoing health problems 

(Cronholm, et al., 2013). As for the patient engagement in care, it may requires healthcare 

providers’ direct and in-the-moment efforts to promote interactions and communications 

with patients (Nutting, et al., 2009; Wagner, et al., 2012). With respect to the enhanced 

access, transformation is expected in information technology as well as the healthcare 

team partnership. The delivery of PCC can be well facilitated by registries, the health 

information exchange and other means to assure that chronic disease patients get timely 

care when they need. Moreover, creating high-functioning health provider teams will help 

with overcoming the shortage of personnel (Friedberg, et al., 2008; Cronholm, et al., 
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2013). At the same time, using open scheduling, expanding hours and providing new 

options for communication between patients and their providers are also essential to 

achieve enhanced access for the elderly chronic disease patients (Nutting, et al., 2009; 

Crabtree, et al., 2010; Wagner, et al., 2012). 

 

5.5 Study Limitations  

Our findings should be considered in light of certain limitations. First, our study 

adopts statistical models to capture the associations between the independent variables 

and dependent variables. However, the sequence of events cannot be determined. 

Therefore, it’s difficult to make causal inferences from the analyses due the cross-

sectional nature of the analyses.  

Second, although multiple measures in our study showed statistically significant, the 

magnitude of the effect for several measures were not clinically meaningful, such as 

blood pressure check and perceived mental health status. Such lack of clinical 

significance may be due to the “ceiling effects”, which means the overall percentage of 

measures were quite high and the effect of PCC interventions was underestimated, 

because the percentage can’t differentiate between very high and somewhat high levels. 

Furthermore, even if the small differences were clinically meaningful, they would not be 

convincing enough to justify the policy change and investment (DesRoches, et al., 2010). 

Therefore, the minimal clinically important difference (MCID) is imperative to consider 

in designing future studies. 

Third, like other national sample surveys, MEPS experiences data missing owing to a 

series of logistic challenges, such as respondents’ literacy limit, loss to follow-up, 
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nonresponses and answers of “refused,” “don’t know,” or other responses. Thus, we used 

substitution and complete case analyses to deal with these missings. 

Fourth, although MEPS data is designed to be nationally representative, it does not 

includes people who were institutionalized, in the military or homeless. Therefore, the 

populations being excluded may lead to underestimates and limit the generalizability of 

findings for those groups who have higher rates of chronic conditions.  

Fifth, due to the limit of secondary data, the measure of PCC status in our study is 

operationalized form the existed variables regarding patient’s perspective rather than 

researcher-initiated measures from primary data collection. So our study was limited by 

PCC measures available in the current collected dataset.  Similarly, the limitations of 

outcome measures within MEPS preclude the examination of clinical or other objective 

health outcomes. The MEPS data used in our study are mainly based on the patient’ self-

reported information, which would raise concerns of over-reporting or under-reporting 

the outcomes. Therefore, despite efforts to validate data, MEPS relies on a single 

household respondent's recall and is subject to recall bias, as they were asked to 

memorize their own and their family member’s healthcare utilization.  

Finally, although we have controlled for patient’s predisposing, enabling, need factors 

and system covariates, our estimates may have been confounded by other unmeasured 

factors due to the limits of the nature of secondary data.  One possible factor could be the 

severity of the disease, which was not be controlled due to no related variables available 

in MEPS. However, the severity or acuity of illness might explain why the PCC is not 

associated with the better outcome variables. The reason is that the patients with severe 
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conditions would be more likely to receive PCC, and at the same time they would be 

more likely to experience hospitalization or ER visits. 

 

5.6 Suggestions for Future Research        

The findings that demonstrate the associations between PCC status and health process 

as well as outcome measures argues for added efforts to examine the order of the events 

and to establish the causality by using quasi-experiment and even experiment study 

designs.  Given the feasible, ethical and affordable considerations of study design, 

rigorous quasi-experiments are specifically poised to generate estimates that can be 

brought to bear in clinical decision making and government policy making (Greenfield 

and Platt, 2012). Future studies may also consider measuring both gain in health from a 

PCC intervention and the cost associated with the health gain to estimate the potential 

cost-effectiveness of PCC program aimed at chronic condition management among older 

adults. Emphasis on such rigorous research designs would be helpful in reporting results 

in terms of statistical significance as well as clinical significance, and therefore efficiently 

convincing policy makers to investment more efforts and resources on scaling-up PCC 

strategies. At the same time, ethical considerations are as important as the economic and 

effective judgements in advocate of the PCC. Future studies should also explore the 

promise of and concerns about the PCC through the lens of ethics. .   

Additional studies could also include practice and provider level data for 

investigating the relationship between PCC characteristics and the health process as well 

as outcome measures. For example, we could compare the acute inpatient admission rates 

between PCC and non-PCC patient groups by using practice-level longitudinal claims 
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data from elderly Medicare patients who attend the primary care facilities over a period 

of time. The findings from such studies could demonstrate the long-term and sustainable 

impact of PCC on the improvements in patient health outcomes and the quality of care. 

Moreover, further consensus, development, validation and refinement of PCC 

measures for elderly chronic patients are imperative and should become a future research 

priority. The reason is because the most existing evaluation measures and tools are 

mainly designed for the patient population at large. However, not only patients but also 

providers and governors need valid and meaningful information to accurately evaluate 

PCC for the elderly chronic patients and allocate relevant resources for them. Future 

researches are needed to develop new evaluation tools or to adapt existing tools to make 

the evaluation more suitable and valid for the specific group of users.  

Although our study have linked PCC status and its individual attributes to health 

process and outcome variables, further research is needed to investigate how process 

variables are related to outcomes within each PCC subgroup, and examine what 

organizational arrangements are optimal in providing these PCC components. Such 

researches can help explain the nature of PCC, so that the limited resources can be 

allocated effectively. Future analyses could also include more objective and salient 

outcome variables, such as the patient’s physical and clinical data to examine the health 

outcomes among older adults with specific chronic conditions (Rittenhouse, et al., 2010). 

Furthermore, additional studies that focus on how PCC could improve care for 

patients with complex needs are needed. Not only chronic care, future research could also 

focus on PCC that could be extended beyond just chronic illness but conditions that 

require long-term care. With the population aging and more people living longer with 
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chronic conditions, the demand for long-term care services will explode in present-day 

and near-future. Our study shows promise of PCC for older adults with chronic 

conditons, additional studies can be conduted to investigate if PCC is applicable to any 

patient population with long-term care needs.  

 

5.7 Conclusion  

The overall goal of this study is to improve understandings of the relationship 

between the PCC and the receipt of selected preventive services as well as the patient’s 

health outcomes in the United States. The study highlights the impact of PCC on the 

elderly chronic disease patients’ process of care and health outcomes. The study adds to 

the evidence that PCC is associated with better performance in delivering preventive care 

to the elderly with significant burden of chronic conditions in the United States. Our 

study is unique in the measures’ comprehensiveness, and therefore adding solid support 

that the implementation of PCC model is associated with better health care performance. 

Seeking to improve the chronic care for all patients, ethics of care and current 

care imperatives are leading us in the direction of advocating for policies that supports 

the improvement efforts of PCC. The findings of our study also show the impact of each 

of the three attributes of PCC on the health process and outcome measures, and the 

results furtherly inform the three components of PCC – the whole-person care, the patient 

engagement and the enhanced access – are highly interdependent. Along with the 

evidence from in-depth research on the impact of essential components as well as the 

whole model of PCC, policy makers should adopt appropriate models/components of 

PCC to achieve more remarkable performance in older patients’ chronic care (Nutting, et 
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al., 2009). A better understanding of the fundamental determinants of patient-centered 

chronic care quality may help point to effective policies and strategies to improve care, 

and health outcomes among our targeted elderly population with chronic conditions. 

Researchers need to continue to investigate the optimal PCC model to cope with the 

current demographic transition and the shifting burden of disease, which furtherly will 

inform policy makers to strengthen healthcare systems, improve population well-being 

and address health disparities in the United States. 
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