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Abstract

The Primary Care Nurse Practitioner Workforce and the Care of Adults with Serious
Mental Illness in Socioeconomically Disadvantaged Communities

Justinna Dixon

Serious Mental Illness (SMI) is defined as mental, behavioral, or emotional disorders that
result in serious functional impairments and inhibit one’s ability to perform one or more major
life activities. In the United States, approximately 15.4 million people live with SMI, and the
care of SMI represents a significant source of economic burden for patients, their families, and
society. Adults with SMI have an increased risk of comorbid chronic conditions, a shorter life
expectancy, and higher rates of high-cost, resource-intensive healthcare utilization than the
general population.

Adults with SMI need comprehensive management of their mental health and physical
health conditions; however, many do not receive adequate preventative care or effective
management of their conditions, contributing to high rates of emergency department (ED) use
and repeated hospitalizations. Mental health provider shortages nationwide have worsened
access to effective chronic disease management for adults with SMI, especially in more
socioeconomically disadvantaged communities. This has resulted in primary care providers,
including nurse practitioners (NPs), filling gaps in care for patients with SMI. Therefore, there is
a need to examine the structure of primary care delivery and the role of NP care for this
population.

NPs play an important role in providing access to care in socioeconomically
disadvantaged communities. As a result of the high-quality care provided by NPs and the
increased distribution of NPS in socioeconomically disadvantaged communities, NPs have the

ability to address health disparities for adults with SMI. However, NPs often provide care in care



environments that are marked by poor organizational support for NP practice and limited
comprehension of NPs’ roles. Practices that lack support staff and organizational resources for
NPs inhibit NPs from working to their greatest potential and limit their ability to address health
disparities.

There is limited evidence to support the role of organizational structure and community-
level factors in contributing to outcomes for adults with SMI. Thus, the overall purpose of this
dissertation is to produce evidence on primary care delivery for adults with serious mental
illness and the role of practice and community-level factors in influencing outcomes for this
population.

In chapter 1, we introduced the unique healthcare needs of patients with SMI and the role
of community and organizational factors in their health outcomes.

In chapter 2, we synthesized the existing evidence on the impact of various primary care
models on emergency department use and hospitalizations among adults with SMI. Our synthesis
suggests that models of care that expand the accessibility of primary care, such as the medical
home model, are related to reduced acute care utilization among adults with SMI.

In chapter 3, we performed a secondary data analysis using patient data from the
Medicare claims of 30,425 adults with SMI, and data from the University of Wisconsin’s
Neighborhood Atlas Area Deprivation Index (ADI), which measured community socioeconomic
disadvantage. We examined differences in rates of all-cause and preventable ED visits based on
the level of community socioeconomic disadvantage. We found greater rates of all-cause and
preventable ED utilization among Medicare beneficiaries living in more disadvantaged

communities compared to less disadvantaged communities. Our findings suggest that



community-level socioeconomic resources play an important role in influencing outcomes for
patients with SMI.

In chapter 4, we analyzed patient data from the Medicare claims of 30,425 adults with
SMI, merged with NP survey data on NP care environment, and ADI data to assess the effect of
the NP care environment on socioeconomic disparities in ED use among patients with SMI. We
find that NP care environments moderate the association between community socioeconomic
disadvantage and ED utilization (all-cause and preventable). Greater scores in one domain of the
NP care environment, support for NP independent practice, was associated with reduced ED
utilization in Medicare beneficiaries with SMI. Further analysis found that in more favorable
care environments, socioeconomic disparities in ED utilization were mitigated. Our findings
provide a modifiable factor—NP care environments, that can be leveraged to reduce
socioeconomic disparities and improve outcomes for patients with SMI.

Lastly, in the concluding chapter of this dissertation, Chapter 5, we discuss the strengths,
limitations, and contributions of this dissertation. We also present a summary of the findings and

implications for policy, practice, and future research.
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Chapter 1: Introduction

Serious Mental Illness Prevalence and Burden

Serious Mental Illness (SMI) is one of the most disabling conditions worldwide,
negatively impacting many aspects of individual lives and society as a whole (Arias et al., 2022).
The National Institute of Mental Health (NIMH) estimates that 15.4 million or 6% of adults in
the United States (U.S.) live with SMI (National Institute of Mental Health (NIMH), 2024). SMI
1s defined as mental, behavioral, or emotional disorders that result in serious functional
impairments and inhibit one’s ability to perform one or more major life activities (National
Institute of Mental Health (NIMH), 2024). Although this definition is not limited to specific
mental health diagnoses, previous SMI literature has consistently focused on disorders associated
with a disease burden, such as major depressive disorder (MDD), schizophrenia, and bipolar
disorder (Gonzales et al., 2022). These disorders are characterized by severe mental health
symptoms, including but not limited to anhedonia, avolition, delusions, and hallucinations
(American Psychiatric Association (APA), 2022).

The effects of care related to having an SMI on society are pronounced. SMI is associated
with a significant economic burden for patients, their families, and society. For example, the
direct and indirect costs associated with schizophrenia in the US are upwards of 300 billion
dollars annually (Kadakia et al., 2022). This includes costs due to factors such as increased
healthcare use and high rates of unemployment, and poverty (Taylor et al., 2023). Additionally,
living with SMI has negative impacts on affected individuals’ health and well-being. Individuals
with SMI often have an increased risk of comorbid chronic conditions, a shorter life expectancy,
and higher rates of high-cost, resource-intensive healthcare utilization than the general
population (Berghofer et al., 2020; Pizzol et al., 2023).

1



Notably, individuals with SMI have disproportionally high emergency department (ED)
use compared to those without SMI. A meta-analysis found that individuals with SMI are 97%
more likely to visit the ED than those without SMI (Ronaldson et al., 2020). Furthermore, ED
use among individuals with SMI has increased significantly over time, especially during the
COVID-19 pandemic (Nam et al., 2021; Ornelas et al., 2025). Many ED visits for patients with
SMI are considered to be preventable with adequate ambulatory care management, with previous
research finding that adults with SMI are 41% more likely to have a preventable ED visit than
those without SMI (Bergamo et al., 2016).

Management of SMI and preventing symptom exacerbations is challenging. Individuals
with SMI need comprehensive management of their mental health and physical health conditions
(Dell et al., 2020). Severe psychiatric symptoms impact individuals with SMI’s ability to self-
manage their health and well-being (Coventry et al., 2021). Additionally, access to mental and
physical care is a challenge for this population (Andrilla et al., 2018; McGinty et al., 2015;
Murphy & Daumit, 2023). For example, approximately one-third of adults with SMI in the US
did not receive mental health treatment in 2022 (National Institute of Mental Health (NIMH),
2024). Access to disease screening and management is also a significant issue for this
population. Many individuals with SMI do not receive adequate screening or treatment for
cardiovascular disease, diabetes, and cancer (Hwong et al., 2024; Mangurian et al., 2018;
McGinty et al., 2015). For instance, women diagnosed with schizophrenia are 24% less likely to
receive cervical cancer screening than women without schizophrenia (Hwong et al., 2024).
Socioeconomic Disparities among Adults with SMI

Further complicating these disparities in access to care, many individuals with SMI live

in socioeconomically disadvantaged communities marked by high-income inequality, poor



access to healthy foods, and poor access to preventative care (Gibbons et al., 2024; Tibber et al.,
2022). Limited health-promoting resources at the community level, coupled with poor access to
preventative care in socioeconomically disadvantaged communities, worsen mental health
outcomes and exacerbate pre-existing physical health disparities between those with SMI and
those without mental health conditions (Ribeiro et al., 2017; Smith et al., 2024; Sylvestre et al.,
2018). For instance, mental health provider shortages exist nationwide, with only one-third of US
counties having an adequate mental health professional supply (KFF, 2024). This disparity is
more pronounced in socioeconomically disadvantaged communities. One recent study found that
increases in community socioeconomic disadvantage are related to a significant reduction in the
number of psychologists, social workers, and counselors in a community (Lombardi et al., 2024).

As a result, primary care providers (PCPs) often have difficulty connecting patients to
mental health care providers (Patel et al., 2018). Such shortages have resulted in PCPs filling
gaps in mental health care for patients with SMI, in addition to managing physical health
conditions in individuals with SMI (Kyanko et al., 2022; Poghosyan et al., 2019). Recent work
has further cited the potential for primary care to improve access to mental health care for
individuals with SMI (Butryn et al., 2017; Smith-East et al., 2024). For instance, the majority of
mental health prescriptions for Medicare beneficiaries with SMI are prescribed by PCPs, with a
significant portion prescribed by primary care nurse practitioners (Muench et al., 2022).
Role of Nurse Practitioners Caring for Adults with Serious Mental Illness

Nurse practitioners (NPs) are a rapidly growing portion of primary care providers. NPs
are registered nurses with advanced training and Master’s or Doctoral Degrees (American
Association of Nurse Practitioners (AANP), 2013). More than 88% of licensed NPs are educated

to deliver primary care, and around 20- 50% of NPs deliver primary care (AANP, 2022;



O’Reilly-Jacob et al., 2023). NPs are trained to provide comprehensive, patient-centered care and
often care for patients with complex health needs (Fraze et al., 2020). Research regularly
demonstrates that NPs deliver high-quality and safe patient care (Horton et al., 2024; Htay &
Whitehead, 2021; McMenamin et al., 2023). NP care has repeatedly demonstrated care
equivalent to or higher quality than physician care in diverse patient populations (Harrison et al.,
2023; Liu et al., 2020). Notably, NP care for mental health conditions in primary care has also
been found to be comparable in effectiveness to physician care (Turi et al., 2023). Specifically,
models of care delivery that utilize psychiatric mental health NPs and primary care NPs have
been associated with reductions in psychiatric symptoms and improvements in mental health
self-management for patients with mental health conditions (Turi et al., 2023).

Healthcare provider shortages are further exacerbated in socioeconomically
disadvantaged communities. Notably, NPs are filling gaps in primary care and are increasingly
playing a key role in caring for patients from socioeconomically disadvantaged communities
(Davis et al., 2018; Kueakomoldej et al., 2022). For example, practices employing NPs are more
likely to be located in areas of lower socioeconomic status (O’Reilly-Jacob et al., 2025; Xue et
al., 2019). Increased distribution of NPs in more socioeconomically disadvantaged communities
increases community members’ access to primary care services, thus potentially improving
health outcomes (Buerhaus et al., 2018). Therefore, NPs are well-positioned to improve access to
and quality of primary care for individuals with SMI in these communities.

Nurse Practitioner Care Environments

However, several systemic and organizational factors inhibit NPs’ ability to make the

greatest impact on patient outcomes. NPs often work in settings that restrict their ability to

provide the highest-quality patient care (Poghosyan et al., 2020). For example, many NPs



provide care in environments marked by poor organizational support for NP practice and poor
comprehension of NPs’ roles (Poghosyan et al., 2020). Favorable NP care environments are
characterized by NPs’ perception of their working conditions and encompass organizational
attributes such as administrative support for NP practice, collegiality between providers, and an
organizational understanding of the NP role (Poghosyan et al., 2017). Favorable NP care
environments have been associated with improved quality of chronic disease care and improved
patient outcomes, such as reduced acute care utilization (Poghosyan et al., 2024; Townley et al.,
2022).

Primary care practices with favorable NP care environments also have the potential to
mitigate health disparities for patients with SMI from socioeconomically disadvantaged
communities. For example, higher organizational support for primary care NP practice has been
associated with a greater ability for NPs to address the emotional concerns of their patients,
improving primary care quality (Turi et al., 2024). Specifically, among adults with SMI,
emotional well-being is an important aspect of overall mental health and is highly correlated with
disability status and longevity (Park et al., 2023; Valiente et al., 2019). Additionally, greater
organizational support for NPs is associated with increased provision of patient-centered care,
especially for NPs caring for vulnerable populations (Brooks Carthon et al., 2020). NPs in better
care environments are more likely to frequently integrate patient cultural needs and preferences
in their patient care, a key component of patient-centered care. Patient-centered care has been
widely recognized as a way to reduce disparities in health outcomes related to social factors such
as race, SES, and education (Kressin et al., 2016). Therefore, more favorable care environments
may enable NPs to target social determinants of health among adults with SMI, leading to

improved health outcomes.



Additionally, positive NP care environments have a mitigating effect on racial and ethnic
disparities in hospitalizations among Medicare beneficiaries with coronary heart disease
(Poghosyan et al., 2024). Researchers found that in primary care practices with the most
favorable NP care environments, Black and white Medicare beneficiaries with coronary heart
disease had similar odds of hospitalization, mitigating the inequality between groups
(Poghosyan et al., 2024). Racial and ethnic disparities in health outcomes and healthcare
utilization are perpetuated partly by community factors such as socioeconomic status, racial
segregation, and healthcare provider availability (Dean et al., 2023; Johnson et al., 2021). In
particular, Black adults often have higher healthcare costs than their white counterparts.
However, recent literature demonstrates disparities in healthcare expenditures between Black and
white adults in communities with equitable access to healthcare are diminished, underscoring the
importance of social context as a contributor to health disparities (Dean et al., 2023).

Health disparities related to socioeconomic status can potentially be exacerbated by poor
NP care environments. For instance, poor NP care environments reduce healthcare
organizations’ human resources through high NP burnout and turnover, hindering their ability to
provide high-quality care (Poghosyan et al., 2022). Better NP care environments may also be
able to mitigate the disparities in health outcomes faced by adults with SMI living in
socioeconomically disadvantaged communities. However, to date there have been no studies
investigating the relationship between community socioeconomic disadvantage and emergency
department utilization rates in patients with SMI. The role of the NP care environment on
socioeconomic disparities in ED utilization has also not been well studied, particularly among

patients with SMI.



1.1 Overall Aim

The overall purpose of this dissertation is to produce evidence on primary care delivery
for adults with serious mental illness and the role of community-level factors in influencing
outcomes for this population. This dissertation presents three independent studies presented in
separate manuscripts. Study 1 entitled “Primary Care Models and Acute Care Utilization Among
Adults with Serious Mental Illness: A Systematic Review”. This study synthesizes evidence on
the impact of various primary care models on acute care utilization for adults with SMI. Study 2
is entitled “The Effect of Community Socioeconomic Disadvantage on Emergency Department
Utilization among Medicare Beneficiaries with Serious Mental Illness”. The study assessed the
effect of community socioeconomic disadvantage on rates of emergency department visits
among adults with SMI. Lastly, Study 3 is entitled “Nurse Practitioner Care Environments, and
Socioeconomic Disparities in Emergency Department Use among Adults with Serious Mental
Illness”. This study evaluated the impact of NP care environments on socioeconomic disparities

in ED use among patients with SMI.

1.2 Specific Aims and Study Designs
Study 1 | Chapter 2. This systematic review synthesized the existing evidence on the impact of
various models of primary care on ED visits and hospitalizations for individuals with SMI
following the Joanna Briggs Institute (JBI) Manual for Evidence Synthesis (Peters et al., 2020).
Results were reported according to the Preferred Reporting Items for Systematic Review and
Meta-Analyses (PRISMA) guidelines (Page et al., 2021). The review followed an a priori
protocol published with PROSPERO (PROSPERO 2023 ID = CRD42023444850).
Study 2 | Chapter 3: We performed a secondary data analysis of 2018 Medicare claims data

merged with Area Deprivation Index (ADI) data on community socioeconomic disadvantage to



examine the effect of community socioeconomic disadvantage on rates of all-cause and
preventable ED visits among individuals with SMI.

Study 3| Chapter 4: We performed a secondary data analysis of 2018 Medicare claims data
merged with NP survey data about care environments and Area Deprivation Index (ADI) data on
community socioeconomic disadvantage to assess if NP care environments in primary care
practices moderate the relationship between community socioeconomic disadvantage and

emergency department utilization in individuals with SMI.

1.3 Conceptual Frameworks

The Donabedian’s Quality of Care framework (Figure 1.1) guides study 1, which aimed
to synthesize the evidence on the impact of primary care models on acute care utilization for
individuals with SMI. The Donabedian quality of care framework states that the structure of
organizations influences processes and outcomes of care (Donabedian, 1966). The structure is
defined as the systems that impact providers’ ability to provide high-quality care. Processes of
care are the actions taken by providers to treat patients and typically reflect generally accepted
healthcare recommendations. Outcomes are the impact of the healthcare service on the health
status of patients. This review synthesized evidence on the impact of the structure of primary
care services (i.e., type of primary model) on the outcomes (i.e., acute care utilization) among
individuals with SMI.

Studies 2 and 3 were guided by the Socio-Ecological Model of Health (SEM) (Figure
1.2) (Bronfenbrenner, 2005; Sallis et al., 2008). The SEM asserts that influences at the
intrapersonal, interpersonal, organizational, community, and policy levels impact individual
health outcomes (Bronfenbrenner, 2005; Sallis et al., 2008). This model posits that these

influences are nested within one another, with individual influences being most proximal to



individual outcomes, while community factors are more distal influences interacting with one
another. This model has been widely applied to various aspects of health and health behavior
(Kilanowski, 2017). Emergency department utilization among individuals with SMI is a health
outcome that can be potentially influenced by intrapersonal characteristics (e.g., health status,
sociodemographic attributes), health care organizational characteristics (e.g., primary care
practice attributes), and external community characteristics (e.g., socioeconomic resources).
Study 2 assessed the impact of the community characteristics (i.e., community
socioeconomic disadvantage) on outcomes (i.e., all-cause and preventable ED utilization) among
adults with SMI. Study 3 built on these findings and assessed if organizational factors within
primary care practices (i.e., NP care environment) moderated the relationship between
community-level characteristics (i.e., community socioeconomic disadvantage) and individual

outcomes (i.e., all-cause and preventable ED utilization in individuals with SMI).

1.4 Gaps and Contributions

Study 1 is the first systematic review to synthesize evidence on the impact of various
primary care models on acute care utilization among adults with SMI. Previous reviews have
synthesized outcomes for models of care that integrate primary and mental health care for this
population, including the behavioral health home and collaborative care models (Murphy et al.,
2018; Reilly et al., 2024). Although some of these models were found to be effective in reducing
acute care utilization for patients with SMI, primary care-behavioral health integration can be
challenging to implement, especially with widespread provider shortages (Bagalman, 2022).
This review identified models of care based in primary care settings that were effective in

reducing ED use and hospitalizations for patients with SMI.



In Study 2, we explored the impact of community socioeconomic disadvantage on rates
of ED use among Medicare beneficiaries with SMI. Previous literature has focused on the impact
of community socioeconomic disadvantage on acute care utilization among specific subgroups of
patients with SMI, such as those previously hospitalized (Germack et al., 2021). Our study
addresses an important gap in the literature by not only capturing the effect of community
socioeconomic disadvantage among a sample of community-dwelling patients with SMI on
healthcare utilization but also measuring the rate of ED visits to better assess the burden of ED
use among this population.

Lastly, in study 3, we assessed whether NP care environments moderate the relationship
between community socioeconomic disadvantage and ED utilization among patients with SMI.
Interactions between community characteristics (e.g., community socioeconomic disadvantage)
and practice characteristics (e.g., NP care environment) are believed to impact individual patient
outcomes. Yet, to date, there is limited evidence exploring these interactions, specifically for

patients with SMI.
1.5 Institutional Review Board
This dissertation obtained Columbia University Institutional Review Board approval
(Protocol AAAV6611). The empirical studies in this dissertation (study 2 and study 3) are
secondary data analyses of NP survey data and Medicare claims data obtained by the parent RO1
study (ROIMDO11514, PI: Poghosyan). A dissertation data reuse agreement was obtained from
the Centers for Medicare and Medicaid Services (RSCH-2025-71443).
1.6 Conclusions

Adults with SMI have worse mental and physical health outcomes and higher acute care

utilization than the general population. Mental health provider shortages, especially in
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socioeconomically disadvantaged communities, play a role in these poor outcomes, impact
access to care for individuals with SMI, and have resulted in primary care providers, such as
NPs, filling gaps in care for this population. NPs currently play a key role in primary care for
individuals with SMI. Yet, the potential benefits of NP care on patient outcomes can be greatly
influenced by organizational care environments. Favorable NP care environments may improve
the quality of primary care received for individuals with SMI and reduce disparities in
emergency department use for individuals with SMI, especially those from socioeconomically
disadvantaged communities. However, no studies have explored these relationships.

To address this knowledge gap, this dissertation synthesized the existing evidence on the
impact of primary care models on acute care utilization for individuals with SMI, examined the
association between community socioeconomic disadvantage and rate of emergency department
visits for Medicare beneficiaries with SMI, and examined the effect of NP care environment on
the relationship between community socioeconomic disadvantage and emergency department use
in Medicare beneficiaries with SMI. Overall, the findings of this dissertation have the potential to
inform policy and practice innovations to support primary care delivery for patients with SMI

and mitigate socioeconomic health disparities for this population.
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Table 1.1

Dissertation Studies, Titles, Aims, and Study Designs

Study Title Aims Study Design
Primary Care Models To synthesize the Systematic Review
and Acute Care available evidence on
Utilization Among the impact of different

Adults with Serious
Mental Illness: A
Systematic Review

primary care models on
Acute Care utilization
for patients with serious
mental illness

The Effect of
Community
Socioeconomic
Disadvantage and
Emergency Department
Utilization among
Medicare Beneficiaries
with Serious Mental
Illness

To examine the
association between
community
socioeconomic
disadvantage and ED use
in primary care Medicare
beneficiaries with SMI

Multi-level
Negative binomial
Regression models

Nurse Practitioner Care
Environments, and
Socioeconomic
Disparities in Emergency
Department Use among
Adults with Serious
Mental Illness

To examine the effect of
NP care environments on
the relationship between
community
socioeconomic
disadvantage and ED use
among Medicare
beneficiaries with SMI

Multi-level
Negative binomial
Regression models

with Moderation
Analysis

Note: NP =Nurse Practitioner; SMI= Serious Mental Illness; ED=Emergency department
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Figure 1.1

Adapted Donabedian’s Quality of Care Model: Theoretical Framework Guiding Study 1
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Figure 1.2

Adapted Socio-Ecological Model: Theoretical Framework Guiding Studies 2 and 3

Societal Influences

Community Inflnences

Community Socioeconomic [Nsadvaniage

Organizational Influences

NP Care Enviroment

Individual
Outcomes

ED
Lirilizarion

14



Chapter 2: Primary Care Models and Acute Care Utilization
Among Adults with Serious Mental Illness: A Systematic Review

2.1 Introduction

Approximately 15.4 million or 6% of adults in the US live with serious mental illness
(SMI) (National Institute of Mental Health (NIMH), 2024). SMI are mental, behavioral, or
emotional disorders that result in serious functional impairment, which substantially interfere
with or limit one or more major life activities (National Institute of Mental Health (NIMH),
2024). Although this definition does not include specific disorders, researchers commonly refer
to schizophrenia, bipolar disorder, and major depressive disorder as SMI (Gonzales et al., 2022).
Patients with SMI often have a high chronic disease burden, poor health outcomes, and increased
high-cost, resource-intensive healthcare utilization (John et al., 2018; Plana-Ripoll et al., 2020;
Ronaldson et al., 2020). As a result of their complex mental and physical health concerns,
individuals with SMI have disproportionately elevated rates of acute care utilization, such as
emergency department (ED) visits and inpatient hospitalizations, compared to those without SMI
(Azar et al., 2019). For example, a meta-analysis found that individuals with SMI are 97% more
likely to visit the ED than those without SMI (Ronaldson et al., 2020). Furthermore, ED use
among individuals with SMI has increased by approximately 30% from 2006 to 2015, compared
to 13.1% among the general population (Nam et al., 2021). Additionally, inpatient
hospitalization rates among individuals with SMI have increased by about 60% from 2005 to
2014 (Chen et al., 2021).

Frequent acute care utilization typically indicates poor physical and mental health
management in adults with SMI (Krieg et al., 2016). For example, acute exacerbations of chronic

physical illness in this population worsen excess acute care utilization that is considered to be
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preventable with adequate ambulatory care (Helmer et al., 2020; Hensel et al., 2018; Schmidt et
al., 2018). A meta-analysis found that individuals with SMI were 84% more likely to have a
nonpsychiatric admission than those without SMI (Ronaldson et al., 2020). Additionally, one
study estimated that about 63% of all ED visits among individuals with SMI were for primarily
nonpsychiatric reasons (Nam et al., 2021). Adequate prevention and management of chronic
conditions, which includes consistent access to outpatient services, symptom monitoring, and
medication management, is likely to mitigate some of the preventable acute care utilization by
individuals with SMI (Freund et al., 2013; Hossain & Laditka, 2009).

Primary care is the foundation for chronic disease prevention and management (Stange et
al., 2023) and can potentially reduce acute care utilization in individuals with SMI. Primary care
provision is guided by care models with defined core elements to promote collaboration and
comprehensive care (Davidson et al., 2006). For example, the Patient-Centered Medical Home
(PCMH) model is one case in point: this model aims to coordinate care for chronically ill
patients by using a team-centered approach guided by a primary care provider (Agency for
Healthcare Research and Quality, 2022). This model of care, which emphasizes improved-self-
management and patient education, has been shown to improve outcomes for various chronic
conditions, including patients with diabetes and cardiovascular disease (John et al., 2020;
McManus et al., 2021; Yeoh et al., 2018). Primary care delivery guided by the PCMH model
could potentially be beneficial to adults with SMI, as these individuals have high rates of
diabetes, cardiovascular diseases, and often have poor illness self-management (Lean et al.,
2019; Onyeka et al., 2019).

Some literature reviews have focused on the impact of models of care that integrate

primary care services into behavioral health settings, such as the behavioral health home model
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for individuals with SMI (Murphy et al., 2018), yielding some evidence for reductions in acute
care utilization for physical conditions in individuals with SMI. However, given mental health
care provider shortages, only 44% of patients with SMI are seen in outpatient behavioral health
settings, few of which have integrated primary care services (SAMHSA, 2023). Another PCMH-
related model of care used for individuals with chronic illness is the collaborative care model,
which primarily addresses mental health care in primary care settings, utilizing interdisciplinary
teams and evidence-based treat-to-target care to improve outcomes for those with mental health
conditions (APA, 2024). There is extensive evidence showing that the collaborative care model
is beneficial in addressing mental health symptoms for individuals with diagnosed depressive
disorders and subthreshold depressive symptoms (Archer et al., 2012; Xiao et al., 2021). There is
also emerging evidence that this model of care is associated with reductions in acute care
utilization for this population (Chung et al., 2023).

However, this model of care has not been shown to have a significant impact on the
outcomes of patients with severe mood or psychotic disorders, which are common SMI
disorders. A systematic review of eight RCTs found that the collaborative care model did not
have a significant effect on mental health and physical health symptoms and inpatient admission
among patients with bipolar disorder and schizophrenia (Reilly et al., 2024). The results of this
review indicate that individuals with severe forms of mental illness may need alternative primary
care models of care to address their needs.

Primary care providers are increasingly serving individuals with SMI (Kyanko et al.,
2022). A literature synthesis is needed to identify care models for reducing acute care utilization
among patients with SMI. There is limited evidence to demonstrate the effectiveness of more

traditional primary care models. Care models that are both effective and accessible to diverse
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populations of individuals with SMI are needed to improve outcomes for this population.
However, there is limited evidence synthesizing the effect of various primary care models on ED
use and hospitalizations among adults with SMI. This review synthesized the existing evidence
on the impact of different primary care models on acute care utilization among individuals with

SMI.
2.2 Methods

Search Strategy

We conducted a systematic review following an a priori protocol (PROSPERO 2023 ID =
CRDA42023444850). We followed the guidance of the Joanna Briggs Institute (JBI) manual for
evidence synthesis (Peters et al., 2020) and reported our findings following Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Page et al., 2021). The
primary author conducted a preliminary search in PubMed and PsycINFO to identify relevant
keywords such as “primary care model,” “acute care utilization,” and “serious mental illness.”
Then, a formal search was conducted in PubMed, PsycINFO, CINAHL, Medline, and Scopus
using Boolean operators to combine search terms. The complete search strategy is listed in
Appendix A. This search was conducted in June 2023 and updated in June 2024. All empirical
quantitative studies with no date restrictions were included to capture the full breadth of evidence
on this topic.
Eligibility Criteria

This review includes all quantitative studies that examine the impact of primary care
models on the acute care utilization of adult patients (18+ years of age) with a diagnosis of an
SMI as defined by the American Psychological Association (APA) and the Substance Abuse

Health Services Administration (SAMHSA) definition, which includes mental, behavioral, or
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emotional disorders that cause serious functional impairment (American Psychological
Association, 2024; Substance Abuse and Mental Health Services Administration, 2023). This
definition is not limited to specific mental health diagnoses. However, previous SMI literature
focused on major depressive disorder (MDD), schizophrenia, and bipolar disorder (Gonzales et
al., 2022). Due to the lack of standardized diagnostic criteria for SMI and the wide variation of
SMI definitions in the literature, we included studies with individuals with MDD, schizophrenia,
bipolar disorder, and other SMI diagnoses as defined by the studies’ authors. We included
studies that assessed ED use and hospitalizations for any cause. There was no specified
comparator. We excluded studies that included patients with subthreshold symptoms of the
aforementioned diagnoses. Primary care models are typically defined as an overarching design
for providing healthcare services (Davidson et al., 2006). For this review, we explore models of
care that amend major components of primary care provision at the organizational level for
individuals with SMI. We included studies that examined the impact of implementing
comprehensive primary care models and components of various primary care models. We also
excluded studies that include pediatric populations because the APA/SAMHSA definition of
SMI excludes persons under the age of 18 (SAMHSA, 2024). We restricted our review to
English-language, US-based studies due to variations in healthcare delivery globally.
Screening Process

The primary author uploaded the titles and abstracts of identified articles into Covidence
(Covidence, 2024). After Covidence removed duplicates, two authors independently screened the
titles and abstracts, followed by a full-text review to select articles that met the inclusion criteria.
An independent third author resolved conflicts in the author’s decision to include or exclude the

studies.
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Data Extraction and Synthesis

Two reviewers independently extracted studies that met the inclusion criteria at the full-
text review. Each study contained data regarding study designs, sample sizes, sample
characteristics, the definition of SMI, primary care setting, primary care model, analytic method,
key results, and funding sources. The authors of the manuscripts were not contacted for
additional data. Findings were synthesized narratively and in tabular formats.
Critical Appraisal

Two authors independently assessed the risk of bias using critical appraisal checklists
developed by JBI. We used the appropriate checklist for each study design. The JBI critical
appraisal schema does not specify numerical scoring criteria for risk of bias. Therefore, we
employed an approach utilized in prior published reviews (Ancheta et al., 2021; McMenamin et
al., 2023). For each item, a response coded as “yes” was scored as one point, and “no,”
“unclear,” and “not applicable” was scored zero points. Overall quality was calculated as the
proportion of “yes” responses to the total number of items in the study designs checklist. The
risk of bias was rated as low (> 70%), moderate (50-69%), and high (< 49%). Conflicts in risk of
bias assessments were resolved through independent review by a third author. No studies were

excluded based on their risk of bias assessment.

2.3 Results
Literature search
Our search located 2605 records. Among them, 656 duplicates were identified, leaving
1949 studies for screening. Of these, 1912 did not meet the inclusion criteria. Subsequently, 37
studies underwent full-text review, and 24 of these studies were excluded. Reasons for exclusion

were: nonprimary care setting (n=9), non-acute healthcare utilization outcomes (n=4), non-peer
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reviewed (n=2), non-US based (n=1), non-organizational level intervention (n=6), non-SMI
patient sample (n=1), and non-empirical study design (n=1). In total, 13 studies met the inclusion
criteria and were included in this review. A flow diagram of the literature search is presented in
Figure 1.
Study Characteristics

Of the 13 studies included in this review, eight were retrospective cohort studies, three
were quasi-experimental design, one was cross-sectional, and one was an RCT. The studies
focused on various primary care models. Among the included studies, ten articles focused on the
medical home model of care (Belson et al., 2020; Chang et al., 2024; Domino et al., 2017;
Domino et al., 2015; Grove et al., 2020; Grove et al., 2021; Kilany et al., 2018; Kilany et al.,
2021; Trivedi et al., 2018; Trivedi et al., 2015), two studies focused on enhanced care
coordination (Kim et al., 2017; Pastore et al., 2013), and one focused on chronic care
management (Park et al., 2015). Detailed characteristics of studies are described in Table 1.

Included studies sampled patients with varied SMI diagnoses. The majority of studies
defined SMI as including major depressive disorder, bipolar disorder, or schizophrenia (Belson
et al., 2020; Domino et al., 2017; Domino et al., 2015; Kilany et al., 2018; Kilany et al., 2021;
Kim et al., 2017). Some studies only included individuals with schizophrenia and bipolar
disorder (Pastore et al., 2013; Trivedi et al., 2018; Trivedi et al., 2015). Others examined
outcomes among individuals with schizophrenia or major depressive disorder only (Chang et al.,
2024; Grove et al., 2020; Grove et al., 2021; Park et al., 2015).

The included studies analyzed data from various sources to assess the impact of primary
care models on acute care utilization among individuals with SMI. Eight studies utilized

Medicare claims data (Belson et al., 2020; Domino et al., 2017; Domino et al., 2015; Grove et
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al., 2020; Grove et al., 2021; Kilany et al., 2018; Kilany et al., 2021; Kim et al., 2017), three
analyzed electronic health record (EHR) data (Chang et al., 2024; Pastore et al., 2013), and two
analyzed national Veterans Affairs (VA) data (Trivedi et al., 2018; Trivedi et al., 2015). The
sample size across studies ranged from 10 patients (Chang et al., 2024) to 9,206,017 patients
(Trivedi et al., 2018).
Critical appraisal

We performed quality assessments using the JBI appraisal tool corresponding to each
study’s design. Within the eight retrospective cohort studies, six were rated as having a low risk
of bias (Score: 81-90%, average score: 82%). Two studies were rated as having a moderate risk
of bias (both scores: 63.6%). Most studies lost points due to unclear descriptions of how the loss
of follow-up or missing data was handled. Additionally, studies also lost points for unclear
length of follow-up and for unclear descriptions of how confounding variables were addressed.
Among the three quasi-experimental studies, all were rated as having a moderate risk of bias.
These studies lost points due to not having a control group, an unclear description of potential
differences between treatment groups, and inadequate follow-up. The included cross-sectional
study was rated as low risk of bias (score: 100%). The RCT was rated as low risk of bias (76%),
having few methodological weaknesses. The RCT lost points for an unclear description of
blinding the participants and outcome assessors.
Types of primary care models

Among the 13 reviewed studies, four types of primary care models were identified: the
medical home model (n=10), enhanced care coordination (n=2), and chronic care management

(n=1). All the primary care models had similar goals to improve patient outcomes. However,
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across the different primary care models, there were significant differences in the theoretical
basis and defined performance evaluation criteria that guided the provision of primary care.

Ten studies evaluated the impact of the medical home model of primary care on ED visits
and hospitalization among individuals with SMI (Belson et al., 2020; Chang et al., 2024; Domino
et al., 2017; Domino et al., 2015; Grove et al., 2020; Grove et al., 2021; Kilany et al., 2018;
Kilany et al., 2021; Trivedi et al., 2018; Trivedi et al., 2015). Practices that employed the
medical home model provided interdisciplinary team management of chronic conditions and
preventative care for individuals with SMI. Four study settings were certified by the National
Committee for Quality Assurance (NCQA) as PCMHs (Belson et al., 2020; Chang et al., 2024;
Trivedi et al., 2018; Trivedi et al., 2015). The NCQA defines the key competencies for PCMH
practices as providing team-based care, patient-centered care access, care management support,
care coordination, and assessing performance measurement (National Committee for Quality
Assurance, 2024). Five studies had practices that incorporated aspects of the medical home
model without having NCQA recognition (Domino et al., 2017; Domino et al., 2015; Grove et
al., 2020; Kilany et al., 2018; Kilany et al., 2021) and evaluated the impact of these models
among individuals with SMI.

Among the included studies, several examined different aspects related to PCMH model
implementation, such as the type of primary care practice, the setting of primary care practice,
and the effects of additional enhancements to the PCMH model on outcomes for adults with
SMI. Belson et al. (2020) examined a PCMH model that implemented additional enhancements,
including additional time for providers to spend with their patients to provide care, specialized
training for the primary care team, and structured and planned communication between primary

care and behavioral health providers. Grove et al. (2021) also examined the impact of additional
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enhancements, such as psychiatric care training for providers and patient education in a PCMH-
recognized practice, on acute care utilization in individuals with SMI. Kilany et al. (2021)
explored whether the PCMH model implemented in Federally Qualified Health Centers
(FQHCs) was related to better outcomes compared to medical homes in other types of group
practices and care provided by individual primary care providers. Additionally, Kilany et al.
(2018) examined the interaction between medical home model enrollment and geographic
rurality on acute care utilization for adults with SMI.

Pastore et al. (2013) and Kim et al. (2017) assessed the impact of the primary care model
component of enhanced care coordination on ED visits and hospitalization for individuals with
SMI. Pastore et al. (2013) employed a model of care that enhanced care coordination by utilizing
behavioral health liaisons who were registered nurses employed at the family practice site. In
addition, this setting implemented educational sessions for primary care staff and created
accessible health information documents for individuals with SMI. Kim et al. (2017) assessed the
integration of physical and behavioral health-managed care organizations by enhancing care
coordination and utilizing integrated care navigators and its effect on emergency department use
and hospitalizations among individuals with SMI. Care navigators who were either registered
nurses, behavioral health clinicians, or case managers assisted individuals with SMI in bridging
the gaps between their behavioral and physical health care. Care navigators engaged with
patients and providers, providing comprehensive case management. They also monitored
patients’ health status and medication adherence and assisted with patient follow-up care after an
ED visit or hospitalization.

Lastly, Park et al. (2015) explored outcomes associated with the Chronic Care

Management (CCM) model of primary care among patients with major depressive disorder and
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comorbid substance use disorders. This model of care provided patient-centered longitudinal care
that focuses on the management of chronic disease and self-management support while being led
by a multidisciplinary team and electronic health system tools.

Several identified primary care models incorporated the use of interdisciplinary teams to
provide care for adults with SMI. There was significant variety among the disciplines that led
care for this population. For example, nurse practitioners had an important role in several
primary care settings. Both family nurse practitioners and psychiatric mental health nurse
practitioners played supervisory and clinical roles within the models (Chang et al., 2024; Pastore
et al., 2013). Within Pastore and colleagues’ (2013) evaluation of a model that enhanced care
coordination, nurse practitioners played a critical role in the development and implementation of
psychiatric educational sessions for practice staff, highlighting various healthcare issues
affecting adults with SMI. Additionally, clinical pharmacists were important members of the care
teams in several settings, providing medication counseling, ordering laboratory tests, and
coordinating care (Chang et al., 2024).

Impact of Primary Care Models on ED Use and Hospitalizations

Nine studies assess the impact of the patient-centered medical home model on ED visits
among individuals with SMI (Belson et al., 2020; Chang et al., 2024; Domino et al., 2017;
Domino et al., 2015; Grove et al., 2020; Grove et al., 2021; Kilany et al., 2018; Kilany et al.,
2021; Trivedi et al., 2015). Six of these studies found the medical home model was associated
with significant reductions in ED visits for individuals with SMI (Belson et al., 2020; Chang et
al., 2024; Domino et al., 2017; Domino et al., 2015; Kilany et al., 2018; Trivedi et al., 2015). For
instance, in unadjusted estimates, Belson et al. (2020) found in their study of Medicaid

beneficiaries that after the implementation of the medical home model, ED utilization for
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physical health diagnoses among individuals with SMI reduced from 3.23 to 1.83
visits/person/year (P<.01). After propensity scoring matching and weighting for demographic
factors, Domino et al. (2017) found a 1%-5% decline in ED use among individuals with SMI
enrolled in medical homes (P<.05).

Four studies explored the impact of the medical home model on hospitalization among
individuals with SMI (Grove et al., 2020; Kilany et al., 2018; Kilany et al., 2021; Trivedi et al.,
2018; Trivedi et al., 2015). In three studies, the medical home model was associated with
significant reductions in hospitalization among individuals with SMI. For example, Grove et al.
(2020) found, in models adjusted for demographic and health status factors, that medical home
enrollment was associated with a 1.2 percentage point decrease in the probability of psychiatric
inpatient hospitalization (P<.05) in patients with major depressive disorder. However, there was
no difference in ED visits or hospitalizations for patients with schizophrenia enrolled in medical
homes. Furthermore, another study found in propensity score weighted models that patients
residing in urban areas diagnosed with either major depressive disorder, bipolar disorder, or
schizophrenia who were enrolled in medical homes had between 0.13-0.23 fewer inpatient
hospitalizations per month than non-medical home recipients (p<0.05) (Kilany et al., 2018).
Additionally, urban patients with SMI enrolled in medical homes had significantly lower ED
visits as well. Among rural patients, medical home enrollment was associated with a smaller
effect on hospitalization rates in patients with bipolar disorder and major depressive disorder and
had no effect on hospitalization rates among patients with schizophrenia in rural areas.

Grove et al. (2021) found in models adjusted for demographic factors, comorbid
conditions, health service use, screening receipt, and length of Medicaid enrollment that

additional medical home model enhancements were associated with a 0.33 reduction in the
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amount of non-psychiatric inpatient hospitalization for individuals with SMI (P<.05). The
enhanced medical home model, that offered additional care coordination, peer support, and self-
management programs, was not significantly associated with psychiatric inpatient use or ED
utilization. Overall, the medical home model of care was associated with reductions in ED visits
and inpatient hospitalizations in individuals with SMI in multiple study settings.

Two studies explored the impact of enhanced primary care coordination on ED visits and
hospitalizations. Pastore et al. (2013) found no differences in physical or mental health ED visits
or hospitalizations after implementing primary care practice enhancements in unadjusted
estimates. The integrated care navigator model of care was associated with reduced ED visit
rates for patients with SMI (Kim et al., 2017). A multivariate analysis demonstrated that ED visit
rates for patients who received integrated navigator care reduced over 2 years by 3.8% compared
to a 5.7% increase in visits among those not receiving integrated navigator care (P=.03).

Additionally, models adjusted for demographic and health status factors demonstrated
that the chronic care management model had no significant impact on the number of days in ED
or hospitalization in patients with major depressive disorder and comorbid substance use
disorders (Park et al., 2015).

2.4 Discussion

In this systematic review, we identified 13 studies examining the impact of various
primary care models on ED visits and inpatient hospitalizations for individuals with SMI.
Primary care models identified in this review include the medical home model, enhanced
primary care coordination, and chronic care management. Among these models, we found that

the medical home model and a primary care model that enhanced care coordination by using an
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integrated care navigator were associated with reductions in ED and hospitalizations among
individuals with SMI.

To our knowledge, there are no prior syntheses of the literature identifying effective
models of care based in primary care settings for individuals with SMI. Previous reviews have
primarily focused on the collaborative care model and the behavioral health home model
(Bradford et al., 2013; Reilly et al., 2024). These integrated models of care have been associated
with improvements in processes of preventive screening and chronic disease care for diabetes,
cancer, and cardiovascular disease in individuals with SMI (Bradford et al., 2013). However,
there is mixed evidence supporting the effectiveness of these models in reducing acute care
utilization in individuals with SMI, especially those with psychosis. Our review provides
valuable information about the impact of various care models based in primary care settings on
acute care utilization in individuals with SMI.

Several included studies demonstrated the effectiveness of the medical home model of
care in reducing both ED visits and inpatient hospitalizations for individuals with SMI. There
were significant variations in how the guiding principles of the medical home model were
implemented in each practice setting. For example, a guiding tenet of the medical home model is
to improve the accessibility of primary care services; however, practices had variations in how
they implemented this goal (Agency for Health Care Quality and Research (AHRQ), 2022).
Some practices added same-day appointments and expanded office hours for patients (Grove et
al., 2020), while others increased follow-up communication with patients who were non-adherent
to their treatment plan (Chang et al., 2024). These inconsistencies in how the medical home

model was implemented demonstrate a need for more investigation into model implementation.
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Among the other primary care models, only the enhanced care coordination model
significantly affected ED visits among individuals with SMI (Kim et al., 2017). This model used
nurses as integrated care navigators to bridge gaps between physical and mental health care
settings. Although this model of care was implemented in three different Pennsylvania counties,
it was only effective in one county. This county differed in its approach as it utilized a more
highly educated navigator workforce (master’s or higher degree) and had preemptively invested
in peer specialists with lived experience with SMI. Therefore, the positive impacts associated
with the integrated care navigator model may result from the advantages of a preexisting primary
care model utilizing a more highly skilled workforce rather than the implementation of integrated
care navigators.

Among several identified studies, there were differences in the impact of primary care
models on patients with SMI between diagnosis categories. For example, the effect of primary
care models was lessened in patients with schizophrenia as compared to patients with bipolar
disorder or major depressive disorder. Grove et al. (2020) found that medical homes were
associated with a reduction in inpatient psychiatric hospitalization for patients with major
depression but not those with schizophrenia. Another study also found important differences in
the effectiveness of the medical home model based on patient diagnosis and rurality (Kilany et
al., 2018). The medical home model was associated with reductions in ED visits in both rural and
urban patients with major depressive disorder and bipolar disorder. However, patients with
schizophrenia residing in rural areas did not see a reduction in ED visits. Among individuals with
SMLI, patients with schizophrenia and those residing in underserved areas may need additional

care management or alternative models of care to achieve equitable outcomes.
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Despite the positive impacts of these primary care models on acute care utilization, it is
important to note that, historically, individuals with SMI are typically less likely to receive
primary care services and preventive care than the general population (Hwong et al., 2024;
Lichstein et al., 2014). Furthermore, among individuals with SMI, those with chronic physical
illness are more likely to be engaged in primary care services than those without physical illness
(Jones et al., 2015; Lichstein et al., 2014). Therefore, the physical acuity of those receiving care
in primary care settings may be higher than adults with SMI who are not engaged in primary
care. The identified primary care models potentially meet the needs of a patient population with
more complex physical health needs.

However, there are still several barriers to primary care for individuals with SMI. For
example, patient-level factors that reduce primary care engagement include financial constraints,
poor health literacy, psychopathology, and cognitive deficits (Kaufman et al., 2012). There has
been a strong emphasis on addressing these patient-level factors (Strunz et al., 2022).
Additionally, societal, organizational, and provider-level factors such as mental health stigma,
fragmentation of physical and mental health services, and provider knowledge and skills create
barriers to primary care access for individuals with SMI (McGinty et al., 2021). Previous studies
have highlighted the potential for increased provider education, interdisciplinary team-based
care, and tangible behavioral change support to improve primary care utilization for individuals
with SMI (Augustine et al., 2019; Stumbo et al., 2018). Primary care models used and identified
in our review suggest an improvement in primary care accessibility for individuals with SMI by
reducing appointment wait times and increasing provider availability. However, more up-to-date
research is needed to describe patterns of primary care use among individuals with SMI

(McAlpine & McCreedy, 2019).

30



Implications for Research and Practice

The findings of this review have several implications for future research and improving
primary care practice for adults with SMI. Most included studies assessed the medical home
model of care on acute care utilization outcomes among adults with SMI. There is a need for
further evidence to determine the long-term sustainability and effect of the medical home model
for adults with SMI. Healthcare administrators, policymakers, and providers should adopt the
principles of the medical home model, such as expanding healthcare provider availability to
improve clinical outcomes for patients with SMI.

More evidence is also needed to explore the influence of other identified primary care
models, such as the integrated care navigators and chronic care management on acute care
utilization among individuals with SMI in different samples, such as those in rural and low-
resource communities. Additionally, there is a need for more rigorous study designs, including
randomized controlled trials, to further explore a causal relationship between primary care
models and acute care utilization outcomes for adults with SMI. There is also a need to develop
or adapt primary care models to best care for subpopulations of individuals with SMI who may
have additional barriers to consistent engagement with primary care settings, such as individuals
with psychosis or those from low-resource or rural communities. Lastly, more work is needed to
determine how to best engage patients with SMI in primary care settings.

Limitations

This review has limitations. Firstly, publication bias may have impacted our results as
studies that do not achieve statistical significance are less likely to be published. Therefore, the
results of this review may overestimate the impact of the medical home model or integrated care

navigators in primary care settings, as studies without statistically significant results may not be
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represented. Furthermore, the results of this review should be interpreted considering the
limitations of the current literature. In our review, we examined various study designs to assess
the impact of primary care models on individuals with SMI. Most studies included in this review
utilized an observational design to evaluate the impact of the primary care model on our outcome
of interest. Therefore, we are less able to conclude that there is a causal relationship between
primary care model implementation and changes in acute care utilization. All studies were found
to have a low to moderate risk of bias. Yet, factors such as underreporting of potentially missing
data and inadequate strategies to address confounders impact the conclusions we can make from

these data.

2.5 Conclusions
Individuals with SMI have high rates of acute care utilization due to poor management of
their physical and mental needs. Specific primary care models, such as the medical home model,
can be beneficial in reducing emergency department visits and hospitalizations for individuals
with SMI. Healthcare providers, health systems, and policymakers should encourage the uptake
of this model. Further research is needed to determine the sustainability and long-term impacts of

these primary care models.
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Table 2.1

Characteristics of Included Studies (n=13)

Author  Study design Sample Serious mental ~ Data source or ~ Primary care Model Outcomes
(Year) illness setting model description
diagnoses(s)
Belson  Retrospective 101 Medicaid patients Psychotic 2014-2018 Patient — Broad scope ED utilization
etal., Cohort enrolled in primary care and  disorder North Carolina  Centered team based significantly
(2020) had at least one ED visit (schizophrenia  Medicaid Medical primary care decreased after
41% 50 years old or older and claims and EHR Model co-located in implementation of
52% Female schizoaffective  data from a psychiatric the primary care
57% Psychotic disorders disorder), primary care facility. center. For the
bipolar illness,  office co- Additional overall patient
or major located in services panel, ED use for
depression psychiatric including physical health
facility health behavior diagnoses reduced
counseling, from 3.23 to 1.83
peer support, visits/person/year
and social work (P<.01) (CMLE
were provided. Rate Ratio=
0.5665, 95% CI
0.3594-0.864, p=
0.0093).
Chang  Quasi- 10 patients with long-acting Schizophrenia ~ 2021-2022 EHR Patient Project In an unadjusted
et al., Experimental antipsychotic injection orders data from Centered investigators model, total ER
(2024) at a primary care clinic Ambulatory Medical performed visits due to mental
care clinicsina Home weekly reviews health
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rural Indian
health service
system in Rural
Arizona

of patients with
active orders
for LAIS,
reached out via
telephone to
coordinate care
with
nonadherent

exacerbations
reduced from 11 to
2 visits from
90daysbefore the
intervention to 90
days after. (P=.03)
(Mean difference=
-0.9 95%CI [-1.61,



Table 2.1

Characteristics of Included Studies (n=13)

Author  Study design Sample Serious mental ~ Data source or ~ Primary care Model Outcomes
(Year) illness setting model description
diagnoses(s)
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patients, and 0.19])
offered follow-
up
appointments
with the
pharmacist
within the
PCMH clinics.
PCMH
Pharmacists
provided care
in clinic or in
home visits.
pharmacists
completed
psychiatric
assessments
addressed other
chronic
conditions, new
complaints, and
health
maintenance
reminders if
applicable.



Table 2.1

Characteristics of Included Studies (n=13)

Author  Study design Sample Serious mental ~ Data source or ~ Primary care Model Outcomes
(Year) illness setting model description
diagnoses(s)
Domino Cross- 272,149 individuals with SMI  Bipolar All 2004-2007  Medical Primary care- Adjusted
etal., sectional MDD: Disorder, North Carolina  Home Model based medical  propensity scored
(2017) Intervention: mAge:38.2, Schizophrenia ~ Medicaid home in which  and weighted
16.4% male, 35.6% African and Major claims of a team models
American Depressive individuals with maintains demonstrated
Bipolar disorder: Disorder SMI responsibility significant but

Intervention:

mAge: 36.2,

18.9% male, 24.3% African
American

Schizophrenia:
Intervention: mAge: 40.6,
40.7%male, 59.8% African
American

42

for a patient’s
health care and
care
coordination

small reduction in
ED use for patients
with Major
Depressive
disorder,
Schizophrenia and
Bipolar disorder
enrolled in medical
home (1-5 percent
decrease).
Instrumental
variable models
showed 9 percent
increase in ED use
among patients
with schizophrenia
enrolled in medical
homes.



Table 2.1

Characteristics of Included Studies (n=13)

Author  Study design Sample Serious mental ~ Data source or ~ Primary care Model Outcomes
(Year) illness setting model description
diagnoses(s)
Domino Retrospective 7,188 individuals with Bipolar All 2004-2007  Medical Practices In adjusted models,
et al., Cohort schizophrenia Intervention Disorder, North Carolina  Home Model coordinate care  Patients with
(2015) (N=3,614) Schizophrenia ~ Medicaid and implement  Bipolar disorder,
mAge:40.4, 50.9% male, 49% and Major Claims of disease schizophrenia and
African American Depressive individuals with management, major depressive
13,351 individuals with Disorder SMI case disorder enrolled in
bipolar disorder: management, medical homes had
Intervention(N=6703) and other 0.85(95%CI [-1.10
mAge: 36.3, 30%male,19. % special to —0.59]) ,0.60
African American emphasis (95%CI1-0.73 to -
44,560 individuals with programs for 0.47) and 0.64
MDD: patients with (95%CI -0.92 to —

Intervention(N=22,500)
mAge:40.3, 27%Male, 26.3%

African American
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chronic
conditions
Providers that
serve as
medical homes
receive
enhanced
training in
Team
approaches in
detecting and
managing
several chronic
diseases,

0.37) percent point
lower probability
of having an ED
visit, respectively
(P<.01).



Table 2.1

Characteristics of Included Studies (n=13)

Author  Study design Serious mental ~ Data source or ~ Primary care Model Outcomes
(Year) illness setting model description
diagnoses(s)
including
diabetes and
asthma
Grove Retrospective 83,819 Medicaid enrollees Schizophrenia ~ 2007-2010 Medical Reimbursement In adjusted models,
etal., Cohort with SMI and at least one 1 or Depression ~ Medicaid home model  for care there were no
(2020) comorbid physical condition claims data coordination, significant
Intervention: mAge: 41.6, from North use of ateam-  differences in ED
26% Male, 34.1% Black Carolina based treatment use among medical
Control: mAge:48.3, 33.8% approach, and  home enrollees
Male ,29.7% Black same-day with schizophrenia
appointments or depression.
with expanded  Patients with
hours of depression enrolled
operation in medical homes
hada 1.2
percentage point
decrease (Standard
Error = 0.00058) in
the probability of a
psychiatric
inpatient
hospitalization
(P<.05).
Grove  Retrospective 35,297 Medicaid enrollees Schizophrenia 2014 -2018 Enhanced Smaller patient  In adjusted models,
et al., cohort or North Carolina  primary care  panels, enhanced primary
(2021) Medicaid within a allowing care was associated
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Table 2.1

Characteristics of Included Studies (n=13)

Author  Study design Sample Serious mental ~ Data source or ~ Primary care Model Outcomes
(Year) illness setting model description
diagnoses(s)
Intervention: n= 160 schizoaffective  claims and EHR Patient providers to with a 0.33
mAge:42, 33% Female, 64%  disorder data from Centered spend more reduction in non-
Black primary care Medical time with each  psychiatric
practices Home co- patient building inpatient stays
located within  trust; training (95%CI: — 0.49,
a behavioral  for providers —0.16).
health facility ~on working There was no
with people significant effect

with SMI, to on psychiatric
help providers  inpatient use or ED
understand the  utilization.
unique needs

and challenges

of this

population and

learn how to

de-escalate

crisis

situations; and

regular

communication

between PCPs

and patients

‘behavioral

health

providers
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Table 2.1

Characteristics of Included Studies (n=13)

Author  Study design Sample Serious mental ~ Data source or ~ Primary care Model Outcomes
(Year) illness setting model description
diagnoses(s)
Kilany  Retrospective 107,706 persons with MDD,  Major 2004- 2007 Medical Regional Among patients
etal., cohort 266,666 persons with bipolar  depressive North Carolina  home model  networks of with MDD, Urban
(2018) disorder, 15,536 persons with  disorder, Medicaid primary care (Marginal effect
schizophrenia bipolar claims data providers =—0.096[95%CI=
disorder, or responsible for —0.098, —0.087])
schizophrenia coordinating and rural (Marginal
prevention, effect = -
treatment, and  0.097[95%CI-0.11,
referral —0.071]) medical
services. home recipients
Primary care had lower inpatient
providers hospitalizations
receive and ED visits than
financial non-medical home
incentive to enrollees (P<.05).
conduct Among patients
comprehensive  with bipolar
assessments, disorder, both
develop urban [Marginal
individualized  effect -0.088(95%
care plans, CI1-0.099, —0.073)
coordinate and rural (Marginal

46

care, monitor
each patient’s
progress, hire
local case

effect= -
0.074(95%CI
-0.13,-0.014)
medical home



Table 2.1

Characteristics of Included Studies (n=13)

Author  Study design Sample Serious mental ~ Data source or ~ Primary care Model Outcomes
(Year) illness setting model description
diagnoses(s)
managers and  enrollees had fewer
provide hospitalizations
resources and ED
associated with  visits(P<.05).
managing Schizophrenia:
beneficiaries Urban medical
and focus on home enrollees had
quality lower inpatient
improvement.  hospitalization
(Marginal effect = -
0.056(95% —0.071,
—0.044) and ED
visits (P<.05), but
rural enrollees did
not.
Kilany  Retrospective 94,181 adults with SMI, Major 2004-2007 Medical FQHC In all three
etal., Cohort 65,755 with MDD:( depressive North Carolina  Home Model  document diagnostic groups,
(2021) Intervention, n=9408): disorder, Medicaid in Federally patient there were no
mAge:39.3,16.9%male, 50%  bipolar disorder claims Qualified population differences in ED
African American; 19,925 and Health needs, offer visits or inpatient
with bipolar disorder schizophrenia Centers Vs comprehensive  hospitalizations
(Intervention, n=2972): medical primary care, between FQHC
mAge:37.5,20.6%male,36.2% homes in provide medical home
African American; 8501 with either group enabling enrollees and group

schizophrenia (Intervention,

n=1567):
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practice or
individual

services and

practice medical
home enrollees.



Table 2.1

Characteristics of Included Studies (n=13)

Author  Study design Sample Serious mental ~ Data source or ~ Primary care Model Outcomes
(Year) illness setting model description
diagnoses(s)
mAge:41.2,40.4%male, practice coordinate with
70.5% African American medical home hospitals.
settings
Kimet  Quasi- 11,881 adults with SMI Schizophrenia, 2009-2011 Enhance Care Focused on In multivariate
al., experimental  Intervention (n=4788) major mood Medicaid coordination  consumer analysis, during the
(2017) mAge:41, 70% female, disorders, or claims data using: engagement intervention period,
25.7% African American borderline from patients Integrated and enhanced  the number of ED
personality receiving care Navigator care visits for patients
disorder from managed  Care pilot coordination. who received
care program Navigators integrated care with
organizations in (nurses navigators reduced
3 counties in behavioral by 3.8%. In the
Pennsylvania health comparison group,
clinicians, case the number of ED
managers) visits increased by
helped patient ~ 5.7%. The
address their difference between
physical and these groups was
behavioral significant
health needs. (p=.036).
Park et Randomized 443 patients with alcohol or ~ Major Recruitment Chronic Care  Incorporates Chronic Care
al., control trial ~ drug dependence and depressive from a management  patient Management
(2015) comorbid MDD disorder residential educationand  (CCM)
Intervention(n=219): detox unit in self-care, intervention had no
mAge:38,71% male,49% Boston, specialty significant impact
White Referrals from expertise, on number of ED
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Table 2.1

Characteristics of Included Studies (n=13)

Author  Study design Sample Serious mental ~ Data source or ~ Primary care Model Outcomes
(Year) illness setting model description
diagnoses(s)
Boston Medical evidence-based days(p=.82) or
center and local guidelines and  hospitalization
advertisement clinical days (p=.89).
from 2006 - information
2008. systems and
assisting
patients in
recognizing
their
health-related
needs and
navigating the
available
systems of
services.
Pastore  Quasi- 16 individuals with SMI Schizophrenia,  Academic Enhanced Use of a There were no
etal., experimental schizoaffective  family practice  Care behavioral differences in
(2013) disorder or in upstate New  coordination  health liaison physical or mental

bipolar disorder
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York

to assist with
access and
coordination of
care.
Psychiatric
care education
for primary
care staff.

health ER visits or
hospitalizations
among participants
post practice
enhancements.



Table 2.1

Characteristics of Included Studies (n=13)

Author  Study design Sample Serious mental ~ Data source or ~ Primary care Model Outcomes
(Year) illness setting model description
diagnoses(s)
Health passport
for patients to
facilitate
communication
of health
information.
Trivedi  Retrospective 4,461,208 Veterans Affairs Schizophrenia ~ 2010-2012 Patient Co-located Individuals with
etal., cohort primary care patients and Bipolar Veterans’ Centered mental health SMI involved in
(2015) 163 859 VA with SMI, mAge: disorder Health Medical services within  PCMHI had 12%
56.2, 11.6% female,69.9% Administration ~ Home primary care. lower risk of ED
White Corporate Data Team- based visits (95% CI
Warehouse care as a part of :0.80-0.95) than

the PCMH
model.

individuals with
SMI not engaged in
the PCMHI.



Table 2.1

Characteristics of Included Studies (n=13)

Author  Study design Sample Serious mental ~ Data source or ~ Primary care Model Outcomes
(Year) illness setting model description
diagnoses(s)
Trivedi  Retrospective 9,206,017 VA primary care Schizophrenia ~ 2003-2015 Patient Patient Aligned Veterans under 65
etal., Cohort patients. 3.0% with SMI or bipolar Veterans’ Centered Care Teams years old with SMI
(2018) disorder Health Medical (PACT) is a had a higher rate of
Administration  Home team-based ambulatory care
Corporate Data medical home  sensitive condition
Warehouse model that related
aims to hospitalizations
improve post PACT
partnership implementation
between compared to pre-

patients and
their providers
through
improved
access and care
coordination

PACT
implementation
(12.6
hospitalizations per
1000 patients vs
11.5) (p<.001).

Note: ED= Emergency Department, VA= Veterans Affairs, MDD = major depressive disorder SMI= serious mental illness mAge=

mean age
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Figure 2.1

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Flow Diagram
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(n=0)
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Table 2.2

Search strategy

Database | PubMed | CINAHL/PsycINFO | Scopus | Medline

Key Term Search- July 14, 2023, Updated June 12, 2024

Key

terms

Serious "Severe mental TI “Severe mental ( TITLE-

Mental illness"[Title/Abstract] illness” or AB “Severe | ABS-KEY ( | "Severe mental

[llness OR "Serious mental mental illness” or TI | "Severe illness" OR
illness"[Title/Abstract] “Serious mental mental "Serious
OR illness” or AB illness" OR | mental illness"
"SMI"[Title/Abstract] “Serious mental "Serious OR "SMI" OR
OR illness” or TI “SMI” mental "Bipolar" OR
"Bipolar"[Title/Abstract | or AB “SMI” or TI illness" OR | "Bipolar
] OR "Bipolar “Bipolar" or AB "SMI" OR | disorder" OR
disorder"[MeSH Terms] | “Bipolar" or TI "Bipolar" "Schizophrenia
OR “Bipolar disorder” or | OR "OR
"Schizophrenia"[MeSH | AB “Bipolar disorder” | "Bipolar "Schizoaffectiv
Terms] OR or TI “Schizophrenia” | disorder" e” OR
"Schizoaffective"[Title/ | or AB OR "Schizoaffectiv
Abstract] OR “Schizophrenia” or TI | "Schizophre | e disorder" OR
"Schizoaffective “Schizoaffective” or nia" OR "Psychosis"
disorder"[Title/Abstract] | AB “Schizoaffective” | "Schizoaffe | OR
OR or TI “Psychosis” AB | ctive" OR "Psychoses"
"Psychosis"[Title/Abstra | “Psychoses” "Schizoaffe | OR
ct] OR “Psychosis” or TI ctive "Psychotic"
"Psychoses"[Title/Abstr | “Psychoses” or AB disorder" OR "psychotic
act] OR “Psychoses” or TI OR disorders" OR
"Psychotic"[Title/Abstra | “Psychotic” or AB* "Psychosis" | " major
ct] OR "psychotic Psychotic” or TI OR depressive
disorders"[MeSH “Major depressive "Psychoses" | disorder "
Terms] OR "depressive | disorder” or AB OR
disorder, major"[MeSH | “Major depressive "Psychotic"
Terms] disorder” or TI OR

“MDD” or AB "psychotic
“MDD” disorders"
OR "major

Primary | "medical TI “medical home” or | depressive | "medical

Care home"[Title/Abstract] AB “medical home” disorder ") | home” OR

Models OR "Patient centered or TI “Patient centered | AND "Patient
medical medical home” or AB | TITLE- centered
home"[Title/Abstract] “Patient centered ABS-KEY | medical home”
OR medical home” or TI (OR OR "PCMH"
"PCMH"[Title/Abstract] | “PCMH” or AB "medical OR "Enhanced
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OR "Enhanced primary | “PCMH” or TI home" OR | primary care"
care"[Title/Abstract] OR | “Enhanced primary "Patient OR "integrated
"integrated care” or AB centered care" OR
care"[Title/Abstract] OR | “Enhanced primary medical "primary care
"primary care care” or TI “integrated | home" OR | model*" OR
model*"[Title/Abstract] | care” or AB "PCMH" "primary care”
OR "primary “integrated care” or OR OR
care"[Title/Abstract] OR | TI“ primary care "Enhanced | "ambulatory
"ambulatory model*” or AB primary care" OR
care"[Title/Abstract] OR | “primary care care" OR "Patient-
"Patient-Centered model*”or TI "integrated | Centered Care"
Care"[MeSH Terms] “primary care” or AB | care" OR
“primary care” or TI "primary
“ambulatory care” or | care
AB “ambulatory care” | model*"
or TI “patient centered | OR
care” or AB “patient "primary
centered care” care" OR
"ambulatory
Acute "Hospitalization"[MeSH | TI “Hospitalization*” | care" OR "Hospitalizatio
Care Terms] OR "emergency | or AB "Patient- n*" OR
Utilizatio | service, hospital"[MeSH | “Hospitalization*” or | Centered "emergency
n Terms] OR "ER TI "ER utilization" or | Care" ) service,
utilization"[Title/Abstra | AB"ER utilization" or | AND hospital" OR
ct] OR TI"ER" or AB "ER” | TITLE- "ER
"ED"[Title/Abstract] OR | or TI "ED" or AB ABS-KEY (| utilization" OR
"Emergency "ED" or TI "Hospitaliza | "ED" OR
department"[Title/Abstr | "Emergency tion*" OR "Emergency
act] OR Department" or AB "emergency | department"
"utilization"[Title/Abstr | "Emergency service, OR
act] Department" or TI hospital" "utilization"
“utilization” or AB OR "ER
“utilization” utilization"
OR "ED"
OR
"Emergency
department"
OR
"utilization"
))
Results 425 CINAHL: 171 1720 30
of PsycINFO:259
database
search
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Table 2.3

Item Belson et Domino et Groveet Groveet Kilanyet Kilanyet Trivediet Trivedi
al,, (2020) al., (2015) al (2020)  al, (2021) al, (2018) al., (2021) al., (2015) (2018)
Were the two groups N/A Yes Yes Yes Yes Yes Yes Yes

similar and recruited
from the same
population?

Were the exposures  N/A Yes Yes Yes Yes Yes Yes Yes
measured similarly

to assign people to

both exposed and

unexposed groups?

Was the exposure Yes Yes Yes Yes Yes Yes Yes Yes
measured in a valid
and reliable way?

Were confounding Yes Yes Yes Yes Yes Yes Yes Yes
factors identified?

Were strategies to Unclear Yes Unclear Yes Yes Yes Yes Yes
deal with

confounding factors

stated?

Were the Yes Yes Yes Yes Yes Yes Yes Yes
groups/participants

free of the outcome

at the start of the

study (or at the

moment of

exposure)?

54



Were the outcomes Yes Yes Yes Yes Yes Yes Yes Yes
measured in a valid
and reliable way?

Was the follow up Yes Yes Unclear Yes Yes Yes Yes Yes
time reported and

sufficient to be long

enough for

outcomes to occur?

Was follow up Yes Unclear Unclear Unclear Unclear Unclear Unclear Yes
complete, and if not,

were the reasons to

loss to follow up

described and

explored?

Were strategies to Unclear Unclear Unclear Unclear Unclear Unclear Unclear No
address incomplete
follow up utilized?

Was appropriate Yes Yes Yes Yes Yes Yes Yes Yes

statistical analysis

used?

Total Risk of Bias Moderate: Low Moderate: Low: Low: Low: Low: Low:
7/11 = 9/11=81% 7/11 = 9/11=81% 9/11=81% 9/11=81% 9/11=81% 10/11
63.6% 63.6% =90%
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Table 2.4
Joanna Briggs Institute Quality Appraisal for Quasi-Experimental
Studies

Item Chang et al., Kim et al., Pastore et al.,
(2024) (2017) (2013)
Is it clear in the study  Yes Yes Yes

what is the “cause” and
what is the “effect”
(i.e. there is no
confusion about which
variable comes first)?

Was there a control No Yes No
group?
Were participants Unclear Yes Yes

included in any
comparisons similar?

Were the participants Yes No Yes
included in any

comparisons receiving

similar treatment/care,

other than the exposure

or intervention of

interest?

Were there multiple No Yes No
measurements of the

outcome, both pre and

post the

intervention/exposure?

Were the outcomes of  Yes Yes Yes
participants included in

any comparisons

measured in the same

way?

Were outcomes Yes Yes Yes
measured in a reliable

way"?

Was follow-up Yes N/A Yes

complete and if not,
were differences
between groups in
terms of their follow-
up adequately
described and
analyzed?
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Was appropriate Yes Yes Yes
statistical analysis
used?

Total risk of bias: Moderate :7/9 Moderate Moderate :7/9
=777% 79=777% =177.7%
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Table 2.5

Joanna Briggs Institute Quality Appraisal for

Cross- Sectional Studies

Item

Domino et al.,
(2017)

Were the criteria for
inclusion in the sample
clearly defined?

Yes

Were the study subjects
and the setting described
in detail?

Yes

Was the exposure
measured in a valid and
reliable way?

Yes

Were objective, standard
criteria used for
measurement of the
condition?

Yes

Were confounding
factors identified?

Yes

Were the outcomes
measured in a valid and
reliable way?

Yes

Was appropriate
statistical analysis used?

Yes

Total Risk of Bias

Low: 7/7=100%
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Table 2.6
Joanna Briggs Institute Quality Appraisal for Randomized Control Trials

Item Park et al., (2015)

Was true randomization used for assignment  Yes
of participants to treatment groups?

Was allocation to treatment groups Yes
concealed?

Were treatment groups similar at the Yes
baseline?

Were participants blind to treatment Unclear
assignment?

Were those delivering treatment blind to No
treatment assignment?

Were treatment groups treated identically Yes
other than the intervention of interest?

Were outcome assessors blind to treatment Unclear
assignment?

Was follow up complete and if not, were Yes

differences between groups in terms of their
follow up adequately described and
analyzed?

Were participants analyzed in the groups to Yes
which they were randomized?

Were outcomes measured in the same way Yes
for treatment groups?

Were outcomes measured in a reliable way?  Yes

Was appropriate statistical analysis used? Yes

Was the trial design appropriate, and any Yes
deviations from the standard RCT design
(individual randomization, parallel groups)
accounted for in the conduct and analysis of

the trial?

Total risk of bias: 10/13 =76%
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Chapter 3: The Effect of Community Socioeconomic Disadvantage
on Emergency Department Utilization among Medicare
Beneficiaries with Serious Mental Illness

3.1 Introduction

Serious mental illness (SMI) is defined as chronic mental, behavioral, or emotional
disorders that result in serious functional impairment (National Institute of Mental Health
(NIMH), 2024). Although this definition is not limited to specific mental health diagnoses,
previous SMI literature has consistently focused on disorders associated with a high burden of
disease, such as major depressive disorder, schizophrenia, and bipolar disorder (Gonzales et al.,
2022). The National Institute of Mental Health estimates that 15.4 million, or 6% of adults in the
United States live with SMI (National Institute of Mental Health (NIMH), 2024). Adults with
SMI have complex physical and mental healthcare needs due to factors such as high rates of
physical comorbidities and the debilitating nature of their mental health symptoms (Firth et al.,
2019). These individuals require comprehensive management of both mental and physical
conditions to achieve optimal health outcomes (Firth et al., 2019). However, adults with SMI
face significant barriers to effectively engaging with preventative care and chronic disease
management services (De Hert et al., 2011). As a result of poor illness management, adults with
SMI have disproportionately high rates of resource-intensive, high-cost healthcare utilization,
such as emergency department (ED) visits, compared to the general population. For example, a
meta-analysis found that individuals with SMI are 97% more likely to visit the ED than those

without SMI (Ronaldson et al., 2020). Another study found that individuals with SMI are 9.4
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times more likely to have more than four ED visits within a year compared to those without SMI
(Ng & Rosenheck, 2017).

Unnecessary ED visits for adults with SMI are often associated with poor management of
physical and mental health conditions (Bruckner et al., 2019). For instance, literature has shown
that reduced access to preventative care for adults with SMI is associated with increases in both
the frequency of ED visits and the associated costs (Ride et al., 2023). Disparities in access to
preventative care result in people with SMI using the ED as an entry point to the healthcare
system to manage acute exacerbations of mental health and physical symptoms (Niedzwiecki et
al., 2018). In particular, adults with SMI have high rates of ED visits that can be addressed in
ambulatory settings and are considered preventable (Bergamo et al., 2016). One study found that
adults with SMI are 41% more likely to have a preventable ED visit than those without SMI
(Bergamo et al., 2016). Additionally, patients with SMI are estimated to comprise 37% of
preventable healthcare spending among Medicare beneficiaries, which includes preventable ED
utilization, demonstrating a significant strain on US healthcare spending (Khullar et al., 2020).

Numerous societal factors contribute to poor health management in adults with SMI.
Notably, social determinants at the community level influence mental health and physical health
outcomes in patients with SMI (Jester et al., 2023). For instance, many adults with SMI live in
disadvantaged communities with high-income inequality, poor access to healthy foods and
preventative healthcare, and have been historically underinvested and marginalized (Gibbons et
al., 2024; Tibber et al., 2022). Living in socioeconomically disadvantaged communities is
associated with numerous deleterious effects on the health of adults with SMI. Adults with SMI
who reside in more socioeconomically disadvantaged communities have higher rates of

comorbid physical illness, such as coronary artery disease and Type II diabetes, than those
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residing in less disadvantaged communities (Jansdker et al., 2022; Walsan et al., 2019).
Ultimately, these poor outcomes culminate in increased premature mortality for adults with SMI
living in disadvantaged communities, with a recent systematic review finding that increases in
community socioeconomic disadvantage are related to higher mortality risk for individuals with
SMI (Laporte et al., 2024).

There is recent empirical evidence demonstrating the relationship between community
socioeconomic disadvantage and emergency department utilization in the broader populations of
patients who do not have SMI (Carlson et al., 2021). However, adults with SMI are particularly
affected by community-level influences as a result of their increased social vulnerability, reliance
on social programs, and complex healthcare needs (Jester et al., 2023). Thus, community-level
influences may more strongly impact ED utilization among adults with SMI than the general
population. Studies focused on the impact of community socioeconomic disadvantage on ED
utilization of individuals with SMI have focused on specialized subgroups within this population.
Germack and colleagues (2021) examined data from patients with SMI with a prior medical-
surgical admission to assess the association between community socioeconomic disadvantage
and acute care revisits (Germack et al., 2021). This study found that increases in community
socioeconomic disadvantage were associated with increased ED revisits in patients with SMI.
However, this study solely examined the presence of one ED revisit, yet frequent ED visits are a
major concern for this population, with more than a quarter of the most frequent ED users
(greater than 15 visits per year) having an SMI diagnosis (Billings & Raven, 2013). Thus, it is
important to better understand the factors that lead to increased ED use among adults with SMI,
and there is a need to assess the potential effect of community socioeconomic disadvantage on

ED visit rates among the vulnerable population. This study examined the relationship between
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community socioeconomic disadvantage and all-cause and preventable ED visit rates for

Medicare beneficiaries with SMI receiving care in primary care practices.

3.2 Methods

Study Design & Data Sources

This study is a secondary data analysis of a cross-sectional dataset containing 2018
Medicare claims data on ED use among patients with SMI merged with 2020 data on the Area
Deprivation Index from the University of Wisconsin Neighborhood Atlas. The parent study
(ROIMDO011514 PI: Poghosyan, 2016-2022) produced the dataset used for this study.

Parent Study

The parent study (ROIMDO011514 PI: Poghosyan, 2016-2022) collected data from 1,109
primary care practices employing nurse practitioners (NPs) in six states (Arizona, Washington,
New Jersey, Pennsylvania, California, and Texas) (Harrison et al., 2021). The parent study
obtained Medicare claims data for all beneficiaries receiving care in the sampled practices.
Detailed information about the parent study is published elsewhere (Harrison et al., 2021;
Poghosyan et al., 2024).

For this study, we used patient-level Medicare claims data merged with practice-level
data from primary care practices and Area Deprivation Index (ADI) data measuring community
socioeconomic disadvantage. Medicare claims were used to obtain information on patient
diagnoses, ED utilization, and demographic characteristics of beneficiaries in the current study.
Study Sample

We identified the patient sample for this study from parent study data using ICD-10
diagnostic and procedure claims codes for Medicare Part A (inpatient-acute care) and Part B

(outpatient-clinician services). No standard definition for SMI exists in the literature (Gonzales
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et al., 2022). However, professional organizations and previous SMI research have generally
focused on bipolar disorder, major depressive disorder, schizophrenia, or other psychoses
(Martinez-Martinez et al., 2020; Muench et al., 2022; Substance Abuse and Mental Health
Services Administration, 2023). In the current study, we utilized the Elixhauser grouping of ICD-
10-CM codes for psychoses and depression, including patients with at least one inpatient or
outpatient ICD-10-CM claim for schizophrenia, bipolar disorder, and other psychotic disorders
or at least one inpatient claim for major depressive disorders and other affective disorders (Quan
et al., 2005). A full list of included diagnoses is listed in Appendix A. The Elixhauser index is
frequently used in health services research to study population health trends and, therefore, is
appropriate for our study (Austin et al., 2015).

To create the study sample, we extracted data on patients who 1) had at least one
Medicare claim filed by at least one of the providers (i.e., NPs, physicians) from the included
practices and 2) had claims with at least one of the aforementioned eligible diagnoses and 3) did
not reside in a nursing home for more than 100 days in 2018 (i.e., were community-dwelling).
We did not exclude patients who were younger than 65 to capture the population of patients with
SMI who qualify for Medicare due to disability status.

Measures
Community Socioeconomic Disadvantage

We used data from the University of Wisconsin’s Neighborhood Atlas Area Deprivation
Index (ADI) to measure community socioeconomic disadvantage (Kind & Buckingham, 2018).
The ADI is an index variable that uses 17 US census indicators within the domains of education,
housing, economic, and household characteristics. Some specific indicators that are included in

the ADI reflect neighborhood education level, median household income, and neighborhood
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income inequality (Kind & Buckingham, 2018). A full list of included indicators is listed in
Appendix B. We used the 2020 version of ADI, which used a 5-year average of 2015- 2020 data
from the American Community Survey, aligning with the 2018 Medicare claims data. Each
indicator was normalized for comparability and then weighted equally in the composite score.
Scores were then ranked nationally on a percentile scale from 1-100, with 1 representing the least
deprived area and 100 representing the most deprived areas (Kind & Buckingham, 2018).

We used ADI scores that were mapped to the 9-digit zip code level. We then aggregated
national rankings to be 5-digit zip code level by calculating the mean ADI percentile of each 5-
digit zip code, which was then linked to the 5-digit zip code of the residential addresses of the
Medicare beneficiaries included in our study. The 5-digit ZIP was the smallest geographic data
available within the parent study’s Medicare patient dataset. We categorized ADI percentiles into
four quartiles: Quartile 1: <25 (least disadvantaged), Quartile 2: 25-50, Quartile 3: 50-75,
Quartile 4: >75 (most disadvantaged). Previous studies have represented the ADI percentile in
quartiles to ease the interpretation of the results (Poghosyan et al., 2025; Purcell et al., 2021).
ED utilization

ED utilization was determined from 2018 Medicare inpatient files (Part A) for patients
who were seen in the ED and were subsequently hospitalized and outpatient files (Part B) for
patients seen in the ED but not hospitalized. Two measures of ED utilization were used: All-
cause ED visits and preventable ED visits. All-cause ED visits were measured as any ED visit by
Medicare beneficiaries in 2018. ED visits were classified as preventable/non-preventable
according to the New York University (NYU) ED algorithm using the associated ICD-10 code
for the visit (NYU Wagner, 2017). This algorithm classified ED visits to be preventable if they

are: 1) non-emergent — when ED care is not required within 12 hours; 2) emergent and primary
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care treatable — when ED care is required, but the patient could also have been treated in a
primary care setting; or 3) emergent and preventable — when ED care was required, but the
condition could also have been treated in a primary care setting. This algorithm has been
validated in Medicare populations (Ballard et al., 2010; McMenamin et al., 2024). All-cause and
preventable ED utilization were both measured as a count of the number of ED visits for each
patient in 2018.
Covariates

Patient demographic characteristics were obtained from the Medicare Beneficiary
Summary File (MBSF). Patient-level characteristics, such as age, biological sex, race and
ethnicity, and the number of comorbidities, were included as covariates. We measured age as a
continuous variable and biological sex as a binary variable using data from the MBSF. We used
the Research Triangle Institute (RTI) Race Codes available in the MBSF to indicate patients’
race and ethnicity, including non-Hispanic White, non-Hispanic Black, Hispanic, Asian, and
other or unknown racial and ethnic categories (Research Data Assistance Center, 2025).

We used data from the Centers for Medicare and Medicaid Services Chronic Conditions
Data Warehouse (CCW) to identify comorbidities among the study population. The CCW
contains data identifying several chronic condition categories in Medicare beneficiaries based on
validated algorithms (Centers for Medicare and Medicaid, 2022). Multimorbidity was measured
as a count of the presence of 14 of the chronic conditions from the U.S. Department of Health
and Human Services list of standard chronic conditions (Goodman et al., 2013). This includes
asthma, chronic obstructive pulmonary disease, hypertension, congestive heart failure, coronary
artery disease, cardiac arrhythmias, hyperlipidemia, stroke, arthritis, cancer, chronic kidney

disease, dementia, diabetes, and osteoporosis. We counted the number of chronic conditions, as
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this predicts total Medicare expenditures better than the cumulative duration of chronic
conditions and is widely used in research to assess beneficiary utilization outcomes (Maciejewski
& Hammill, 2019).

We also controlled for the discipline of the patient’s main primary care provider
(physician vs. NP). Additionally, we controlled for characteristics of the primary care practices
in which patients received care. This included practice geography, the number of physicians in
the practice, the number of NPs in the practice, and the practice state.

Data Analysis

First, we calculated univariate statistics to describe the characteristics of our sample. We
determined that there were less than 5% missing data within the dataset. We computed bivariate
analyses examining the characteristics of patients with SMI and the primary care practices that
serve them among different levels of community socioeconomic disadvantage. For categorical
variables, we used chi-square tests to compare differences. For continuous variables, we used
ANOVA.

For our inferential analysis, we assessed the relationship between the level of community
socioeconomic disadvantage (predictor variable, community-level ordinal variable) and ED
utilization (outcome variable, patient-level count variable) among Medicare beneficiaries with
SMI using multilevel negative binomial models. We utilized a negative binomial model due to
the large variation in ED visit counts (Hilbe, 2014). The coefficients of negative binomial models
are exponentiated to obtain the incidence rate ratios (IRR).

We first estimated the unadjusted IRR, comparing the incidence rate of ED visits for
patients with SMI across different communities’ ADI quartiles. We then estimated the adjusted

IRR of ED visits at each level of community socioeconomic disadvantage, accounting for patient
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and practice-level covariates. We assessed our covariates for multicollinearity using the variance
inflation factor (VIF). All VIF values were less than 5, indicating no concerns of
multicollinearity (James et al., 2013). We also accounted for the clustering effect of the patients
within each practice using multi-level regression models. All analyses were conducted in SAS

software (SAS, 2013).

3.3 Results

Our final sample size was 30,425 Medicare beneficiaries with SMI from 1,011 primary
care practices. Most beneficiaries were female (60.4%) and non-Hispanic White (76.1%). The
age of our sample ranged from 20 to 106 years old, with a mean age of 65 (SD=15). The largest
proportion of Medicare beneficiaries (33.6%) with SMI lived in communities with an ADI
percentile of 25-50 (Quartile 2). Approximately 13% of Medicare beneficiaries with SMI in our
sample lived in communities with the highest level of socioeconomic disadvantage, with an ADI
percentile greater than 75 (Quartile 4).

As presented in Table 1, patient and practice characteristics differed significantly among
various levels of community socioeconomic disadvantage. For example, on average, Medicare
beneficiaries with SMI from the most disadvantaged communities were nearly six years younger
than those from the least disadvantaged communities (61.8 years vs. 67.3 years, P<.0001). More
than one-fourth of Black (26.8%) and Hispanic (27.1%) beneficiaries with SMI resided in the
most disadvantaged communities compared to 10% of Non-Hispanic White beneficiaries
(P<.0001) residing in these communities. Additionally, beneficiaries with SMI living in more
disadvantaged communities were more likely to have more comorbid conditions than those

living in less disadvantaged communities (P<.0001). Beneficiaries in the most disadvantaged
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communities were also more likely to have a main primary care provider who was an NP
compared to those in the least disadvantaged communities (18.9% vs 14.2%, P<.0001).

There were also significant differences in the characteristics of primary care practices in
which beneficiaries received care among different levels of community socioeconomic
disadvantage. Beneficiaries who lived in the most disadvantaged communities received care
from practices with significantly more NPs (M =4.8, SD =6.0) compared to beneficiaries in the
least disadvantaged communities (M = 3.8, SD = 5.1). On that note, beneficiaries who lived in
the most disadvantaged communities received care in practices with significantly fewer
physicians (M=13.0, SD=19.4) than beneficiaries in the least disadvantaged communities
(M=19.7, SD=38.9) (P<.0001). Additionally, beneficiaries living in more disadvantaged
communities were more likely to receive care in practices located in rural areas compared to
those in less disadvantaged communities (P<.0001).

When adjusting for beneficiaries’ demographic, clinical, and practice characteristics, we
found a 16% higher rate of all-cause ED visits (IRR=1.16, 95%CI [1.04-1.29], P=.01) among
Medicare beneficiaries living in the most disadvantaged communities compared to those in the
least disadvantaged neighborhoods. Beneficiaries in third quartile (50-75) had marginally
significant increase in the rate of all-cause ED visits compared to those in the least disadvantaged
communities (IRR=1.07, 95% CI [0.99-1.16], P=.05). There were no significant differences in
all-cause ED visit rates comparing beneficiaries residing in the communities with ADI
percentiles in the second (25-50) quartile to those in the least disadvantaged communities.

Adjusted models also found that there were significant increases in the rate of
preventable ED visits among beneficiaries with SMI living in more socioeconomically

disadvantaged communities. Medicare beneficiaries in the most disadvantaged communities had
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a 27% higher rate of preventable ED visits (IRR =1.27 [1.12- 1.45], P=.0002) than those in the
least disadvantaged neighborhoods. Medicare beneficiaries with SMI in the second quartile (IRR
=1.09, 95%CI [1.01-1.18], P=.02) and third quartile (IRR = 1.13, 95%CI [1.03- 1.25], P=.004)
of ADI percentile had increased rates of preventable ED visits as compared to those in the least
disadvantaged communities. These findings suggest that Medicare beneficiaries with SMI in
communities with higher levels of community socioeconomic disadvantage experienced higher

rates of both all-cause and preventable ED visits.

3.4 Discussion

To our knowledge, this study represents the first time that the association between
community socioeconomic disadvantage and ED utilization rates among adults with SMI has
been studied. We found that greater community socioeconomic disadvantage was significantly
associated with increased rates of all-cause and preventable ED visits among Medicare
beneficiaries with SMI, adjusting for patient and practice level characteristics. Overall,
beneficiaries in the most disadvantaged communities had a 16% higher rate of all-cause ED
visits and a 27% higher rate of preventable ED visits. These findings are consistent with previous
research suggesting that there is a direct relationship between community socioeconomic
disadvantage and health outcomes of patients with SMI (Germack et al., 2021).

Patients with SMI have higher rates of preventable ED visits than those without SMI; our
study builds upon this, suggesting that poor community resources on this population. Preventable
ED visits are often linked to poor access to primary care (Ride et al., 2019). Previous research
illustrates this issue, as greater community socioeconomic disadvantage has been associated with
reductions in the supply of primary care providers (Davis et al., 2018). Furthermore, our

bivariate analyses support this, as individuals with SMI in more disadvantaged communities had
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fewer primary care physicians in the practices where they received care. Reductions in the
available healthcare workforce in disadvantaged communities limit access to preventive care for
community members, perpetuate health disparities, and increase reliance on emergency
departments. However, we also found that beneficiaries residing in more disadvantaged
communities were more likely to have an NP as their main primary care provider and more NPs
in their primary care practices where they receive care. This finding is concordant with previous
research that demonstrates that NPs are increasingly caring for underserved and vulnerable
populations (O’Reilly-Jacob et al., 2025).

Previous research suggests that there is a complex relationship between socioeconomic
status and health outcomes among adults with SMI. Individual-level factors such as low
socioeconomic resources, low health literacy, and high rates of housing instability contribute to
high ED utilization in adults with SMI (Cook et al., 2020). Our findings add to this by
demonstrating the significant role that socioeconomic factors at the community level also
contribute to the healthcare utilization outcomes of vulnerable populations, such as those with
SMIL

Recent studies have explored ways to improve the post-ED visit or hospitalization
outcomes for socioeconomically disadvantaged publicly insured patients with SMI. In particular,
intensive transitional care models that tailor post-acute care discharge services to patients’
clinical and psychosocial needs are effective in reducing readmissions (Brom et al., 2024).
Nikpour et al. (2025) found that a transitional care model that uses multidisciplinary teams
supports self-management techniques and addresses social determinants of health, reduced

disparities in acute care utilization between Medicaid beneficiaries with SMI and those without
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SMI (Nikpour et al., 2025). Future research should build on this work to find interventions at the
community level that reduce preventable ED utilization for patients with SMI.

Policymakers and administrators should also invest resources to sustain an adequate
healthcare workforce in socioeconomically disadvantaged communities. Reviews have found
several factors that influence the recruitment and retention of primary care providers in
underserved communities (Kueakomoldej et al., 2022). Improvements to factors such as the
availability of loan repayment programs, competitive salaries, and favorable organizational care
environments are modifiable and can be leveraged to promote a sustainable healthcare workforce
in socioeconomically disadvantaged communities.

Limitations

The results of this study are to be interpreted considering its limitations. Firstly, this study
is a secondary data analysis, as a result, our measurement of variables was limited to the parent
study definitions. Furthermore, our measurement of ADI was aggregated to the five-digit zip
code level, therefore, we cannot assess community socioeconomic disadvantage at a more
granular level. Additionally, our study only used data from patients who received care in primary
care practices that employ NPs. Primary care delivery in these practices may differ from primary
care practices that do not employ NPs. However, a recent analysis of data from more than 80,000
primary care practices showed that over 50% of primary care practices employ at least one NP
(O’Reilly-Jacob et al., 2025). Lastly, our study sample contains data from six geographically

diverse states; however, findings may not be generalizable nationwide.

3.5 Conclusions
Adults with SMI have disproportionately higher rates of ED visits than the general

population. Our findings suggest that this disparity is compounded for adults with SMI living in
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socioeconomically disadvantaged communities. To address this disparity in ED use, healthcare
administrators and policymakers should invest in sustaining an adequate healthcare workforce in
socioeconomically disadvantaged communities to improve access to preventive care.
Policymakers should also incentivize the use of evidence-based programs in underserved

communities to improve health outcomes.
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Table 3.1
Characteristics of Medicare Beneficiaries with Serious Mental lllness across various Community
Socioeconomic Disadvantage Levels

Community Socioeconomic Disadvantage (ADI)

Full Quartile 1: <25 Quartile  Quartile Quartile 4: >75  P-Value
Sample (least 2:25-50  3:50-75 (most
disadvantaged) disadvantaged)
N (%) 30,425 7087 (23.3) 10,219 9080 4039(13.3)
(33.6) (29.8)
Race, n (%) P<.0001
Non-Hispanic 23151 5414 (23.4) 8387 7001 2349 (10.2)
White (76.1) (36.2) (30.2)
Black 2897 526 (18.2) 635 (21.9) 960 776 (26.8)
9.5) (33.1)
Hispanic 3036(9. 596 (19.6) 764 (25.2) 852(28.1 824 (27.1)
9) %)
Asian 638(2.1) 361(56.6) 168 (26.3) 89(13.9) 20(3.1)
Other/Unknown 703 190 (27.1) 265 (37.6) 178 70 (9.9)
(2.3) (25.3)
Female, n (%) 18384 4227 (23.0) 6191 5539 2427 (13.2) P=.34
(60.4) (33.7) (30.1)
Male, n (%) 12041(3 2860 (23.8) 4028(33.5 3541 1612 (13.3)
9.6) %) (29.4)
Age, Mean (SD) 65.1(15. 67.3(15.4) 65.6 64.0 61.8 (15.3) P<.0001
4) (15.1) (15.3)
Number of 3.7(2.4) 3.5(2.3) 3.7(23) 3824 3.8(2)5) P<.0001
Physical
Comorbidities,
Mean (SD)
Patient’s Primary P<.0001
Care Provider, n
(%)
MD 24876 6082 (85.8) 8263 7256 3275 (81.1)
(81.8) (80.9) (79.9)
NP 5549(18 1005 (14.2) 1956 1824 764 (18.9)
2) (19.1) (20.1)
All-Cause ED 1.7(3.7) 1.6 (4.6) 1.7 (3.7) 1.8(3.9) 2.1(53) P<.0001
visits, Mean (SD)
Preventable ED 0.9((2.3) 0934 09((24) 0925 13@3.9 P<.0001
visits, Mean (SD)

Note. ED= Emergency Department, SD = standard deviation, NP = nurse practitioner, ADI= Area Deprivation Index
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Table 3.2

Characteristics of Primary Care Practices Serving Patients with SMI in Various Levels of

Community Socioeconomic Disadvantage (N=1011)

ADI percentile Categories P-Value
Quartile 1: <25 Quartile 2:  Quartile 3: 50-75 Quartile 4: >75
(least 25-50 (most
disadvantaged) disadvantaged)
N 274 (27.1) 334 (33.0) 269 (26.6) 134 (13.3)
Number of Physicians 19.7 (38.9) 12.7(24.3) 11.4 (16.8) 13.0 (19.4) P<.0001
in practice, Mean
(SD)
Number of NPs in 3.8(5.1) 4.4(7.5) 4.6(7.2) 4.8 (6.0) P<.0001
practice, Mean (SD)
Patients per Practice, 2096 (3061) 1820(2162) 1810(2041) 1719(2175) P<.0001
Mean (range)
Practice Geography P<.0001
Urban—N (%) 265 (30.6) 303 (35.0) 214 (24.7) 84 (9.7)
Rural---N (%) 9(6.2) 31 (21.4) 55(37.9) 50 (34.5)
Practice State ---N P<.0001
(%)
Arizona 18(17.3) 33 (31.7) 41(39.4) 12 (11.5)
California 133 (58.3) 61 (26.8) 30(13.2) 4 (1.7)
New Jersey 37 (37.8) 49 (50.0) 11 (11.2) 1 (1.0)
Pennsylvania 35(14.2) 78 (31.7) 84(34.2) 49(19.9)
Texas 14 (7.1% 46(23.2) 73(36.9) 65(32.8)
Washington 37(27.0) 67 (48.9) 30 (21.9) 3(2.2)

Note. SD = standard deviation, NP = nurse practitioner, ADI= Area Deprivation Index
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Table 3.3

Findings from Negative Binomial Regression Models Examining the Impact of Community Socioeconomic
Disadvantage on ED Utilization Rates among Medicare Beneficiaries with Serious Mental Illness

Unadjusted Models
Community Quartile 1: Quartile 2: Quartile 3: Quartile 4:
Socioeconomic <25 (least 25-50 50-75 >75 (most
Disadvantage (ADI disadvantaged) disadvantaged)
percentile) (REF)
ED Utilization, IRR (CI)
All — Cause 1.00 1.03 (0.94-1.13) 1.09 (0.98-1.20)  1.28 (1.13-1.45) ***
Preventable 1.00 1.06 (0.94-1.19) 1.12(0.99-1.27)  1.42(1.22 -1.66) ***
Adjusted Modelst
ED Utilization, IRR (CI)
All — Cause 1.00 1.03 (0.96-1.11) 1.07 (0.99-1.16)  1.16 (1.04-1.29) **
Preventable 1.00

Note. IRR: Incidence Rate Ratio, ED = Emergency Department, ADI = Area Deprivation Index

1.09 (1.01-1.18) 1.13(1.03- 1.25)  1.27 (1.12- 1.45) **
%k %k

+Adjusted models control for Age, Sex, Race, and/or Ethnicity, number of comorbidities, Patient’s primary provider (MD vs

NP), number of physicians in the practice, rurality, and beneficiary state.
**x P<.0001
**p<.01

*P<.05
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Chapter 4: Nurse Practitioner Care Environments and
Socioeconomic Disparities in Emergency Department Use among

Adults with Serious Mental Illness

4.1 Introduction

Serious mental illness (SMI) is one of the most disabling conditions in the United States
(U.S.) (Arias et al., 2022). The National Institute of Mental Health (NIMH) estimates that 15.4
million, or 6% of adults in the U.S., live with SMI (National Institute of Mental Health (NIMH),
2024). Severe psychiatric symptoms impact individuals with SMI’s ability to self-manage their
health and well-being (Coventry et al., 2021). Management of SMI is challenging, and adults
with SMI need comprehensive treatment of their mental health and physical health conditions
(Dell et al., 2020). Adults with SMI have disproportionately high rates of resource-intensive,
high-cost acute care utilization, such as emergency department (ED) visits, compared to the
general population (Santo L., 2021). ED use among individuals with SMI has increased
significantly over time, especially during the COVID-19 pandemic (Nam et al., 2021; Ornelas et
al., 2025). Additionally, many ED visits for patients with SMI are considered to be preventable
with adequate ambulatory care management, with previous research finding that adults with SMI
are 41% more likely to have a preventable ED visit than those without SMI (Bergamo et al.,
2016).

Further complicating these disparities, many individuals with SMI live in
socioeconomically disadvantaged communities marked by high-income inequality, poor access
to healthy foods, and poor access to preventative care (Gibbons et al., 2024; Tibber et al., 2022).

These disadvantaged communities have high rates of poverty, poor access to high-quality
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education, and other health-promoting resources, resulting in high morbidity and mortality
among inhabitants (Chen et al., 2024; Jansaker et al., 2022). Consequently, adults with SMI in
socioeconomically disadvantaged communities have disproportionally higher amounts of
emergency department use and hospitalizations than those in less disadvantaged communities
(Germack et al., 2021). This increased acute care utilization partially results from poor
management of physical conditions and mental health symptoms in adults with SMI (Fleury et
al., 2019).

A large contributor to the poor management of SMI is nationwide mental health provider
shortages. Only one-third of U.S. counties have an adequate mental health professional supply,
with only 44% of patients with SMI receiving treatment in outpatient behavioral health settings
(KFF, 2024; SAMHSA, 2023). As a result of mental health provider shortages, primary care
providers (PCPs), in addition to managing physical health conditions in adults with SMI, are also
filling gaps in mental health care for this population (Kyanko et al., 2022). For instance, the
majority of mental health prescriptions for Medicare beneficiaries with SMI are prescribed by
PCPs, with a significant portion prescribed by primary care nurse practitioners (Muench et al.,
2022).

Nurse practitioners (NPs) are a rapidly growing portion of primary care providers in the
U.S. (Bureau of Labor Statistics, 2024). Research regularly demonstrates that NPs deliver high-
quality and safe patient care (Horton et al., 2024; Htay & Whitehead, 2021). NPs are well-
positioned to improve access to and quality of primary care for individuals with SMI. For
example, NP care for mental health conditions in primary care is comparable in effectiveness to
physician care (Turi et al., 2023). Specifically, models of care delivery that utilize psychiatric

mental health NPs and primary care NPs have been associated with reductions in psychiatric
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symptoms and improvements in mental health self-management for patients with mental health
conditions (Turi et al., 2023).

NPs also increasingly play a key role in caring for patients from socioeconomically
disadvantaged communities (Davis et al., 2018; Kueakomoldej et al., 2022). Compared to other
primary care providers, primary care practices with NPs are more likely to be in areas of greater
community socioeconomic disadvantage (O’Reilly-Jacob et al., 2025; Xue et al., 2019). A recent
study found that primary care practices with NPs were more likely to be in communities with a
higher proportion of the population living below the federal poverty level (O’Reilly-Jacob et al.,
2025). Thus, NPs are ensuring access to primary care for patients in socioeconomically
disadvantaged communities.

However, the positive effects of NP care are often limited by organizational factors that
restrict their ability to provide high-quality patient care (Poghosyan et al., 2020). Many NPs
provide care in environments marked by poor organizational support for NP practice and poor
comprehension of NPs’ roles (Torrens et al., 2020). For example, NPs working in organizations
with restrictive policies often have reduced access to care delivery resources, such as adequate
staff support or organizational resources (Poghosyan et al., 2013). Favorable NP care
environments, defined by support for NP independent practice, collegiality between NPs and
other providers and administrators, and an organizational understanding of the NP role, have
been associated with improved quality of chronic disease care, improved patient outcomes, and
reduced racial and ethnic health disparities (Brom et al., 2023; Poghosyan et al., 2023).

Favorable NP care environments have the potential to reduce disparities in ED utilization
for patients with SMI, especially those in socioeconomically disadvantaged and underserved

communities. However, to date, no current studies evaluate the potential of the NP care
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environment to be a modifiable factor in reducing ED utilization among adults with SMI across
various socioeconomic contexts. This study aims to assess whether the relationship between
community socioeconomic disadvantage and ED utilization among adults with SMI is moderated

by the NP care environment.

4.2 Methods

Study Design & Data Sources

This study is a secondary data analysis of a 2018-2019 cross-sectional study investigating
care delivery and patient outcomes in primary care practices employing NPs. The parent study
(ROIMDO011514 PI: Poghosyan) dataset contains 2018 Medicare claims data on ED use among
patients with SMI and 2018-2019 survey data from primary care NPs and was merged with
2018-2020 data on the Area Deprivation Index (ADI) from the University of Wisconsin
Neighborhood Atlas.
Data Source

The parent study (ROIMDO11514 PI: Poghosyan) surveyed 1,244 NPs in 1,109 primary
care practices across six states (Arizona, Washington, New Jersey, Pennsylvania, California, and
Texas) (Harrison et al., 2021). The IQVIA OneKey database, containing US healthcare provider
and healthcare organization data, was used to identify primary care NPs for recruitment in the
parent study (IQVIA Inc., 2020). Survey outreach included mail and online modes, with multiple
survey outreach attempts (Harrison et al., 2021). The final response rate for this survey was
21.9%. The parent study merged the collected NP survey data with 2018 Medicare claims data
for all beneficiaries who had visits billed by the NPs and physicians in the surveyed primary care
practices. Sampled primary care practices had to employ at least one NP. The parent study

dataset included data on all patients regardless of whether their attributed primary care provider
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was an NP or a physician. Further details of the survey methodology and data merging process
are published elsewhere (Harrison et al., 2021; Poghosyan et al., 2022).

For this study, we used the NP survey data merged with patient-level Medicare claims
data and the Area Deprivation Index (ADI) data. NP survey data were used to obtain information
about NP care environments, while Medicare claims data were used to obtain information on
patient diagnoses, ED utilization, and demographic characteristics of beneficiaries in the current
study. ADI data was used to capture community socioeconomic disadvantage.

Study Sample

We identified the patient sample for this study from parent study data using ICD-10
diagnostic and procedure claims codes for Medicare Part A (inpatient-acute care) and Part B
(outpatient-clinician services). No standard definition for SMI exists in the literature (Gonzales
et al., 2022). However, professional organizations and previous SMI research have generally
focused on bipolar disorder, major depressive disorder, schizophrenia, or other psychoses
(Martinez-Martinez et al., 2020; Muench et al., 2022; Substance Abuse and Mental Health
Services Administration, 2023). In the current study, we utilized the Elixhauser grouping of ICD-
10-CM codes for psychoses and depression, including patients with at least one inpatient or
outpatient ICD-10-CM claim for schizophrenia, bipolar disorder, and other psychotic disorders
or at least one inpatient claim for major depressive disorders and other affective disorders (Quan
et al., 2005). A full list of included diagnoses is listed in Appendix A. The Elixhauser index is
frequently used in health services research to study population health trends and, therefore, was
appropriate for our study (Austin et al., 2015).

To create the study sample, we extracted data on patients who 1) had at least one

Medicare claim filed by at least one of the providers (i.e., NPs, physicians) from the included
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practices and 2) had claims with at least one of the aforementioned eligible SMI diagnoses and 3)
did not reside in a nursing home for more than 100 days in 2018 (i.e., were community-
dwelling). We did not exclude patients who were younger than 65 to capture the population of
patients with SMI who qualify for Medicare due to disability status.

Measures and Variables

Community Socioeconomic Disadvantage

We used data from the University of Wisconsin’s Neighborhood ADI to measure
community socioeconomic disadvantage (Kind & Buckingham, 2018). The ADI is an index
variable that uses 17 US census indicators within the domains of education, housing, economic,
and household characteristics. Some specific indicators included in the ADI reflect neighborhood
education level, median household income, and neighborhood income inequality (Kind et al.,
2014). A full list of included indicators is in Appendix B. We used the 2020 version of ADI,
which used a 5-year average of 2015- 2020 data from the American Community Survey. Each
indicator was normalized for comparability and then weighted equally in the composite score.
Scores were then ranked nationally on a percentile scale from 1-100, with 0 representing the least
deprived area and 100 representing the most deprived areas (Kind & Buckingham, 2018).

We used ADI scores that were mapped to the 9-digit zip code level. We then identified
the national ADI percentile ranking of all the 9-digit zip codes within each 5-digit zip code. We
aggregated national rankings by calculating the mean ADI percentile of each 5-digit zip code,
which was then linked to the 5-digit zip code of the residential addresses of the Medicare
beneficiaries included in our study. The 5-digit ZIP was the smallest geographic data available
within the parent study’s Medicare patient dataset. We categorized ADI percentiles into four

quartiles: Quartile 1: <25 (least disadvantaged), Quartile 2: 25-50, Quartile 3: 50-75, Quartile
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:3>75 (most disadvantaged). Previous studies have represented the ADI percentile in quartiles to
ease the interpretation of the results (Poghosyan et al., 2025; Purcell et al., 2021).
NP Care Environment

The NPs in the parent study completed the Nurse Practitioner Primary Care
Organizational Climate Questionnaire (NP-PCOCQ), which measures the NP care environment
(Poghosyan et al., 2013). NP-PCOCQ includes 29 items grouped in the following four subscales
1) NP-physician relations (NP-PR; 7 items), which assesses the relationship, communication, and
teamwork between NPs and physicians; 2) Independent practice and support (IPS; 9 items),
which evaluates NPs’ perceptions on whether they receive adequate support from their
organization for independent practice; 3) Professional visibility (PV; 4 items) which examines
how well the NP role is understood within their organizations and 4) NP-administration relations
(NP-AR; 9 items), which assesses the relationship between NPs and administrators, including
communication and teamwork (Poghosyan et al., 2017; Poghosyan et al., 2019). The NP-
PCOCAQ has high internal consistency, with Cronbach’s alphas ranging from 0.87 to 0.95 across
the subscales (Poghosyan et al., 2013). Individual item scores range from 1-4. We first calculated
the mean score for each NP-PCOCQ subscale for each NP and then aggregated the responses of
all NPs within the same practice to create a practice-level care environment score. Higher mean
scores indicate more favorable NP care environments within practice settings. This was done to
reflect that the care environment is a characteristic of the organization and not that of the
individuals (Lake, 2007).
Emergency Department Utilization

ED utilization was determined from 2018 Medicare inpatient files (Part A) for patients

who were seen in the ED and were subsequently hospitalized and outpatient files (Part B) for
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patients seen in the ED but not hospitalized. Two measures of ED utilization were used: All-
cause ED visits and preventable ED visits. All-cause ED visits were measured as any ED visit by
Medicare beneficiaries in 2018. ED visits were classified as preventable/non-preventable
according to the New York University (NYU) ED algorithm using the associated ICD-10 code
for the visit (NYU Wagner, 2017). This algorithm classified ED visits to be preventable if they
are: 1) non-emergent — when ED care is not required within 12 hours; 2) emergent and primary
care treatable — when ED care is required, but the patient could also have been treated in a
primary care setting; and 3) emergent and preventable — when ED care was required, but the
condition could also have been treated in a primary care setting. This algorithm has been
validated in Medicare populations (Ballard et al., 2010; McMenamin et al., 2024). All-cause and
preventable ED utilization were both measured as count of the number of ED visits for each
patient in 2018.
Covariates

Patient demographic characteristics were obtained from the Medicare Beneficiary
Summary File (MBSF). Patient-level characteristics, such as age, biological sex, race and
ethnicity, and the number of comorbidities, were included as covariates. We measured age as a
continuous variable and biological sex as a binary variable using data from the MBSF. We used
the Research Triangle Institute (RTI) Race Codes available in the MBSF to indicate patients’
race and ethnicity, including non-Hispanic White, non-Hispanic Black, Hispanic, Asian, and
other or unknown racial and ethnic categories (Research Data Assistance Center, 2025).

We used data from the Centers for Medicare and Medicaid Services Chronic Conditions
Data Warehouse (CCW) to identify comorbidities among the study population. The CCW

contains data identifying several chronic condition categories in Medicare beneficiaries based on
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validated algorithms (Centers for Medicare and Medicaid, 2022). Comorbidity was measured as
a count of the presence of 14 of the chronic conditions from the U.S. Department of Health and
Human Services list of standard chronic conditions (Goodman et al., 2013). This includes
asthma, chronic obstructive pulmonary disease, hypertension, congestive heart failure, coronary
artery disease, cardiac arrhythmias, hyperlipidemia, stroke, arthritis, cancer, chronic kidney
disease, dementia, diabetes, and osteoporosis. We counted the number of chronic conditions, as
this predicts total Medicare expenditures better than the cumulative duration of chronic
conditions and is widely used in research to assess beneficiary utilization outcomes (Maciejewski
& Hammill, 2019; Poghosyan et al., 2023).

We also controlled for the discipline of the patient’s main primary care provider
(physician vs. NP). Additionally, we controlled for characteristics of the primary care practices
in which patients received care. This included practice geography, the number of physicians in
the practice, the practice state, and practice structural capabilities. Structural capabilities are
features of practices that can enhance access and quality of chronic care delivery, such as after-
hours care and care coordination (Friedberg et al., 2009). Data on structural capabilities were
collected using the Structural Capabilities Index (SCI), which measures structural capabilities
associated with delivering high-quality primary care services. Some of the domains included in
this index are the availability of disease registries, reminder systems for chronic diseases, and
after-hours care (Friedberg et al., 2009). Scores on the SCI range from 0-1, and higher scores
indicate that a greater number of structural capabilities domains are available in practice.

Data Analysis
We computed descriptive statistics for patient-level and practice-level characteristics

among levels of community socioeconomic disadvantage (ADI quartile). We determined that
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there were less than 5% missing data within the dataset. We assessed our covariates for
multicollinearity using the variance inflation factor (VIF). All VIF values were less than 5,
indicating no concerns of multicollinearity (James et al., 2013). We used multi-level negative
binomial models to assess the main effect of community socioeconomic disadvantage on ED
visit rates for Medicare beneficiaries with SMI. The coefficients of negative binomial models are
exponentiated to obtain the incidence rate ratios (IRR). We also accounted for the clustering
effect of the patients within each practice.

Then, we created an interaction term between the community socioeconomic
disadvantage quartile and NP care environment subscale scores to assess whether the relationship
between community socioeconomic disadvantaged communities and ED utilization was
moderated by the NP care environment. The exponentiated regression coefficient of the
interaction term of a negative binomial regression is the ratio of IRR; it is a ratio of two IRRs
comparing the effect of NP care environment at various levels of community socioeconomic
disadvantage to our reference category. We report the adjusted ratio of IRRs and the adjusted
IRR controlling for patient and practice level characteristics. All analyses were conducted in
SAS software (SAS, 2013).

4.3 Results
Patient Characteristics

Overall, we included 30,425 Medicare beneficiaries with SMI from 1,011 primary care
practices (Table 1). Most beneficiaries were female (60.4%) and non-Hispanic White (76.1%).
The age of the patients ranged from 20-106, with a mean age of 65 (SD=15). Approximately
41% of beneficiaries with SMI were younger than 65 years old. The largest proportion of

Medicare beneficiaries (33.6%) with SMI lived in communities with an ADI percentile of 25-50
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(Quartile 2). Approximately 13% of Medicare beneficiaries with SMI in our sample lived in
communities with an ADI percentile greater than 75 (Quartile 4), with the highest level of
socioeconomic disadvantage. There were significant differences in the characteristics of patients
across levels of community socioeconomic disadvantage. For example, patients in the most
disadvantaged communities were more likely to have a main primary care provider who was an
NP compared to those in the least disadvantaged communities (18.9% vs 14.2%, P<.0001).
Characteristics of Primary Care Practices serving Medicare Beneficiaries with SMI

We included 1,011 primary care practices employing 1,244 NPs (Table 2). On average,
each practice served 1,868 patients and employed 4.3 NPs and 13.9 physicians. Most practices
serving patients with SMI were located in urban areas and states with restrictive NP scope of
practice laws. There were significant differences in the characteristics of primary care practices
serving patients from different levels of community socioeconomic disadvantage. For example,
beneficiaries who lived in the most disadvantaged communities received care from practices with
significantly more NPs (M =4.7, SD =3.8) compared to beneficiaries in the least disadvantaged
communities (M = 3.8, SD =5.1). On the other hand, beneficiaries who lived in the most
disadvantaged communities received care in practices with significantly fewer physicians
(M=13.0, SD=19.4) than beneficiaries in the least disadvantaged communities (M=19.7,
SD=38.9) (P<.0001). There were no significant differences in mean practice structural
capabilities scores across patients living in different levels of socioeconomic community
disadvantage (P=.07). There were significant differences in mean NP care environment scores
across different levels of patient community socioeconomic disadvantage. For example, patients

living in ADI Quartile 2 communities had the highest mean NP independent practice & support
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score (M = 3.48, SD = 0.43) while those in ADI quartiles 1(M =3.38, SD =0.44) and ADI
quartile 4 (M = 3.38, SD = 0.48) had significantly lower mean scores.
Moderation Effects of NP Care Environment on Socioeconomic Disparities in ED Visits

We estimated multivariable negative binomial regression models with interaction terms
between the NP care environment scores and ADI quartiles to assess whether each measure of
NP care environment (NP-PCOCQ subscale) moderated the relationship between community
socioeconomic disadvantage and ED utilization. Out of all the subscales, we found that only
support for independent NP practice (IPS) moderated the relationship between community
socioeconomic disadvantage and all-cause and preventable ED visits among patients with SMI
(Table 3). As IPS scores increased, the effect of community socioeconomic disadvantage on ED
visits was reduced. Table 3 shows that as a one-unit increase in the IPS score, the IRR of all-
cause ED visits between ADI Q2 vs Q1 decreased by 21% (ratio of IRR=0.79, P-value=0.0067),
and the IRR of ED visits between ADI Q3 vs Q1 decreased by 19% (ratio of IRR=0.81, P-value
=0.0211). Similarly, a one-unit increase in the IPS score was associated with a 22% reduction in
the IRR of preventable ED visits between ADI Q2 vs Q1(Ratio of IRR =0.78, P-value = 0.01)
and a 19% reduction between ADI Q3 vs Q1 (Ratio of IRR = 0.81, P-value = 0.04).

In Table 4, we depict the effect of community socioeconomic disadvantage on both ED
outcomes at three levels of IPS score: the lowest IPS score, the mean IPS score, and the highest
IPS score. Among practices with the lowest IPS scores, disparities in all-cause ED utilization
between those in middle-level disadvantaged communities (ADI quartiles 2 and 3) and the least
disadvantaged communities (ADI quartile 1) were magnified. For example, at the lowest IPS
score, beneficiaries in ADI quartile 2 had a 70% greater rate of all-cause ED visits than those in

quartile 1(IRR = 1.70, 95% CI: [1.22-2.37], p = 0.002). Additionally, in practices with the lowest
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IPS score, those in ADI quartile 3 had a 66% greater rate of all-cause ED visits compared to
those in ADI quartile 1 (IRR=1.66, 95% CI [1.17 -2.37], p=0.004).

At the highest IPS score, indicating the most support for NP independent practice, ED use
disparities between middle-level disadvantaged (ADI quartiles 2 and 3) and the least
disadvantaged (ADI quartile 1) were no longer present. However, more support for independent
NP practice did not mitigate all-cause ED utilization disparities between those in the most
disadvantaged (ADI quartile 4) and those in the least disadvantaged communities (ADI quartile
1). Among the practices with the most support for independent NP practice, beneficiaries in the
most disadvantaged communities still had significantly increased all-cause ED utilization
compared to those in the least disadvantaged communities (IRR= 1.24, 95%CI [1.05-1.46] p=
01).

We also found a similar trend for the rate of preventable ED visits. In practices with the
lowest level of support for independent NP practice, beneficiaries in ADI quartile 2 had an 82%
higher rate of preventable ED visits compared to those in ADI quartile 1 (IRR =1.82, 95% CI
[1.29 - 2.70], p =0.002). Among practices with the most support for independent NP practice,
disparities between those in middle-level disadvantaged communities (ADI quartiles 2 and 3)
and those in the least disadvantaged communities (ADI quartile 1) were mitigated. However, for
those in the most disadvantaged communities, this disparity in rate of preventable ED visits
persisted compared to those in the least disadvantaged communities, despite greater support for

independent NP practice (IRR = 1.40, 95%CI [1.16 -1.17], p = 0.0005).

4.4 Discussion
To our knowledge, this study is the first to assess the relationships between the NP care

environment and socioeconomic disparities in ED use among Medicare beneficiaries with SMI.
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Our study found that more favorable care environments, specifically support for independent NP
practice, mitigate disparities in all-cause and preventable ED use between patients living in more
socioeconomically disadvantaged communities compared to those in less disadvantaged
communities. Greater organizational support for independent NP practice was associated with
significant reductions in ED utilization for beneficiaries living in middle-level disadvantaged
communities (ADI Quartiles 2 and 3) compared to those in the least disadvantaged communities
(ADI Quartile 1). However, greater support for independent NP practice had no impact on ED
utilization disparities for beneficiaries in the most disadvantaged communities (ADI Quartile 4)
and the least disadvantaged communities.

Our findings coincide with prior studies that demonstrate the beneficial impact of
increased support for independent NP practice for vulnerable patient populations, such as those
with behavioral health conditions (Turi et al., 2024). Improvements to NP practice independence
have the potential to improve the quality of care received for patients with SMI. In addition to
the state-level scope of practice laws, policies within healthcare organizations significantly
impact the ability of NPs to practice to the fullest extent of their education and training
(Poghosyan et al., 2015). NPs working in organizations with restrictive policies often have
reduced access to care delivery resources, such as adequate staff support or organizational
resources (Poghosyan et al., 2013). This results in NPs taking on tasks that are typically
delegated and having less time to provide direct patient care. For example, organizational
support for NP practice provides NPs with a greater ability to address the emotional concerns of
their patients (Turi et al., 2024). Patients with SMI can especially benefit from improvements in
the NP’s ability to address their emotional health, as emotional well-being is highly related to

overall health, disability status, and quality of life (Cohen et al., 2016; Valiente et al., 2019).
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Amendments to organizational policies regarding support for NP-independent practice may also
improve the continuity of care for patients with SMI, as NPs can maintain an independent panel
of patients (Martsolf et al., 2022).

However, beneficiaries in the most disadvantaged communities also did not see a
significant reduction in ED utilization despite improvements to support for independent NP
practice. These findings indicate that beneficiaries in the most disadvantaged communities need
further interventions and resources to reduce excess ED utilization and improve health. Patients
with SMI in these communities can benefit from substantial investments in their physical,
sociopolitical, and economic environments. Notably, improved access to formal education and
healthy foods, reductions in income inequality, and improvements to housing accessibility and
quality have the potential to reduce community-level socioeconomic disparities for adults with
SMI (Compton & Shim, 2015). Our findings support the notion that upstream social factors
outside of healthcare quality are substantial influences on health outcomes for adults with SMI.
Implications for Practice and Research

The findings of this study have several implications for practice and research. We found
that NP care environments are a modifiable healthcare system factor that can be leveraged to
improve health outcomes for adults with SMI. Healthcare administrators and policymakers
should support greater NP-independent practice and reduce restrictions that impede NPs from
practicing to their fullest potential. This includes providing adequate physical and human capital
resource support to NPs, reducing scope of practice restrictions, and addressing unequal care
reimbursement policies.

Our findings also provide important insights into the limitations of healthcare delivery in

improving patient outcomes. Improving the quality of healthcare is only part of addressing health
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inequities. Social determinants of health, such as community socioeconomic disadvantage, are
key factors that impact health and perpetuate disparities. Healthy People 2030 highlights several
domains, such as the Social Determinants of Health (SDOH), that can be targeted to advance
health, functioning, and quality of life (U.S. Department of Health and Human Services, 2025).
There needs to be sustained investment in addressing SDOH to improve health for adults with
SML.
Limitations

This study has several limitations. Firstly, this study is a secondary data analysis, which
limits our measurement of key variables to how they were defined in the parent study. Our
sample is limited to practices where one or more NPs completed the parent study’s survey. These
practices may differ from primary care practices that do not employ NPs. However, a recent
analysis of data from more than 80,000 primary care practices showed that over 50% of primary
care practices employ at least one NP (O’Reilly-Jacob et al., 2025). Additionally, the parent
survey had a low response rate of 25.4% (Harrison et al., 2021). Furthermore, for our predictor
variable, we used ADI data aggregated to the five-digit ZIP code level, which reduces the
precision of our estimates as ADI is measured at the nine-digit zip code level. Lastly, our study
sample contains data from six geographically diverse states. However, findings may not be

generalizable nationwide.

4.5 Conclusions

Improvements to the NP care environment, specifically greater support for independent
NP practice, have the potential to reduce excess ED utilization for adults with SMI. However, the
positive effects of the NP care are dependent on the socioeconomic context in which patients

receive care. Healthcare administrators and policymakers should promote reduced restrictions on
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independent NP practice to improve care for adults with SMI. There also needs to be substantial
and sustained investment in addressing the social determinants of health at the community level

to broadly improve health and well-being for adults with SMI.
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Table 4.1

Characteristics of Medicare Beneficiaries with Serious Mental Illness by Community Socioeconomic

Disadvantage Level (ADI)

ADI Percentile Quartiles P-Value
Full Sample Quartile 1: Quartile 2: Quartile Quartile 4:
<25 (least 25-50 3:50-75 >75 (most
deprived) deprived)
Full Sample, n (%) 30425 7087 10,219 9080 4039
(23.3) (33.6) (29.8) (13.3)
Race, n (%) P<.0001
Non-Hispanic 23151 (76.1) 5414 (23.4) 8387 (36.2) 7001 2349 (10.2)
White (30.2)
Black 2897 (9.5) 526 (18.2)  635(21.9) 960 776 (26.8)
(33.1)
Hispanic 3036(9.9) 596 (19.6) 764 (25.2) 852(28.1) 824 (27.1)
Asian 638(2.1) 361(56.6) 168 (26.3) 89 (13.9) 20 (3.1)
Other/Unknown 703 (2.3) 190 (27.1) 265 (37.6) 178 70 (9.9)
(25.3)
Female, n (%) 18384 (60.4) 4227 (23.0) 6191 (33.7) 5539 2427 (13.2) P=34
(30.1)
Male, n (%) 12041(39.6) 2860 (23.8) 4028(33.5) 3541 1612 (13.3)
(29.4)
Age, Mean (SD) 65.1(15.4) 67.3(154) 65.6(15.1) 64.0 61.8 (15.3) P<.0001
(15.3)
Number of Physical 3.72.4) 3.52.3) 3.7(2.3) 3.8(2.4) 3.8(2.5) P<.0001
Comorbidities,
Mean (SD)
Patient’s Primary P<.0001
Care Provider, n
(%)
Physician 24876 (81.8) 6082 (85.8) 8263 (80.9) 7256 3275 (81.1)
(79.9)
NP 5549(18.2) 1005 (14.2) 1956 (19.1) 1824 764 (18.9)
(20.1)

Note. SD = standard deviation, NP = nurse practitioner, ADI= Area Deprivation Index
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Table 4.2

Characteristics of Primary Care Practices by Patient-level Community Socioeconomic Disadvantage

ADI Percentile Quartiles P-Value
Full Sample Quartile Quartile 2: Quartile 3: Quartile 4:
1: <25 25-50 50-75 >75 (most
(least deprived)
deprived)
Sample, n (%) 1011 274 (27.1) 334 (33.0) 269 (26.6) 134 (13.3)
Number of patients 1868 2096 1820(2162) 1810(2041) 1719(2175) P<.0001
served by practice — (2375) (3061)
mean (SD)
Number of Physicians 13.9 19.7 12.7(24.3) 11.4(16.8) 13.0(19.4) P<.0001
in practice, Mean (SD) (26.4) (38.9)
Number of NPs in 4.4(6.8) 3.8(5.1) 4.4 (7.5) 4.6(7.2) 4.8 (6.0) P<.0001
practice, Mean (SD)
Nurse practitioner P<.0001
scope of practice
regulations- n (%)
Full 241 55(22.8) 100 (41.5) 71 (29.5) 15 (6.22)
(23.8)
Reduced 344 72 (20.9) 127 (36.9) 95 (27.6) 50 (14.5)
(34.0)
Restricted 426 147 (34.5) 107 (25.1) 103 (24.2) 69 (16.2)
(42.1)
Structural capabilities, 0.61 0.66(0.19)  0.65(0.21)  0.65(0.21)  0.65(0.21) P=.07
mean (SD) (0.22)
Practice Geography, n P<.0001
(%)
Urban 866(85.7) 265(30.6) 303(35.0) 214(24.7) 84 (9.7)
Rural 145 9(6.2) 31 (21.4) 55(37.9) 50 (34.5)
(14.3)
Practice State P<.0001
Arizona 104 18(17.3) 33(31.7) 41(39.4) 12 (11.5)
(10.3)
California 228 133 (58.3) 61 (26.8) 30 (13.2) 4 (1.7)
(22.6)
New Jersey 98(9.7) 37(37.8) 49 (50.0) 11 (11.2) 1(1.0)
Pennsylvania 246 35(14.2) 78 (31.7) 84(34.2) 49(19.9)
(24.3)
Texas 198 14 (7.1) 46(23.2) 73(36.9) 65(32.8)
(19.6)
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Washington 137(13.6)
NP independent 3.47
practice & support (0.45)

(IPS) — mean (SD)
Professional visibility 3.15

—mean (SD) (0.65)
NP-physician relations 3.30
—mean (SD) (0.53)
NP-administration 2.88

relations — mean (SD (0.72)

37(27.0)

3.38
(0.44)

2.93
(0.67)
3.24(0.48)

2.78
(0.62)

67 (48.9)

3.48(0.43)

3.10(0.63)
3.32 (0.49)

2.88(0.68)

30 (21.9)

3.46 (0.45)

3.12(0.59)
3.03 (0.49)

2.83(0.67)

Note. SD = standard deviation, NP = nurse practitioner, ADI= Area Deprivation Index
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3.38(0.48)

3.05 (0.57)
3.22 (0.50)

2.77 (0.66)

<.0001
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Table 4.3.

Multilevel Negative Binomial Models Assessing the Moderation Effect of NP Care Environment on the Association between

Community Socioeconomic Disadvantage and ED Utilization Rates among Adults with SMI

All- Cause ED Visits Preventable ED Visits

IRR 95% CI P-value IRR 95% CI P-value
ADI (Quartile 1: REF REF REF REF REF REF
1-25) (REF)
ADI (Quartile 2: 1.08 0.99-1.17 0.06 1.13 1.02-1.25 0.012
25-50
ADI (Quartile 3: 1.13 1.03-1.24 0.006 1.20 1.08-1.33 0.0006
50-75)
ADI (Quartile 4: 1.24 1.11 -1.39 <.0001 1.35 1.18-1.54 <.0001
75-100)
IPS 1.11 0.98 -1.27 0.0846 1.07 0.91-1.25 0.387
IPS x ADI REF REF REF REF REF REF
Quartile 1(REF)
IPS x ADI 0.79 0.66 -0.93 0.0067 0.78 0.63-0.95 0.01
Quartile 2
IPS x ADI 0.81 0.68-0.96 0.0211 0.81 0.66-0.99 0.04
Quartile 3
IPS x ADI 0.98 0.81-1.20 09164 1.06 0.85-1.33 0.55
Quartile 4

Note. ED =Emergency Department, IPS = NP Independent Practice and Support, ADI= Area Deprivation Index, IRR = Incidence Rate Ratio

97



Table 4.4

Community Socioeconomic Disparities in ED Ultilization among Medicare Beneficiaries with

SMI at Various NP Independent Practice and Support Scores

NP Independent  All- Cause ED P-Value Preventable ED P-value
Practice and Visits Visits

Support Score IRR IRR

Min *

ADI Quartile 2 1.70 (1.22-2.37) 0.001 1.82 (1.22 -2.70) 0.002
ADI Quartile 3 1.66 (1.17 -2.37) 0.004 1.77 (1.17 -2.67) 0.006
ADI Quartile 4 1.27 (0.88-1.85) 0.20 1.19 (0.77- 1.83) 0.41
Mean*

ADI Quartile 2 1.08 (0.99-1.18) 0.06 1.13 (1.02-1.25) 0.012
ADI Quartile 3 1.13 (1.03- 1.24) 0.006 1.20 (1.08 -1.33) 0.006
ADI Quartile 4 1.24 (1.11- 1.39) <.0001 1.36 (1.18 -1.54) <.0001
Max *

ADI Quartile 2 0.94 (0.82-1.08) 0.417 0.98 (0.83- 1.16) 0.87
ADI Quartile 3 1.00 (0.89- 1.14) 0.877 1.06 (0.92 -1.23) 0.36
ADI Quartile 4 1.24 (1.05-1.46) 0.01 1.40 (1.16 -1.71) 0.0005

* The reference category was ADI quartile 1 (least disadvantaged communities).

* Models were adjusted for patient Race/Ethnicity, Gender, Age, number of comorbidities, Patient’s

primary provider (MD vs NP), number of physicians in the practice, practice rurality, practice, state, and

practice structural capabilities

Note. ED =Emergency Department, IPS = NP Independent Practice and Support, ADI= Area Deprivation

Index, IRR = Incidence Rate Ratio
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Chapter 5: Conclusion

This chapter summarizes the findings of the studies included in this dissertation and
discusses the practice, policy, and research implications of these findings. Lastly, the strengths

and limitations of this dissertation are presented.

5.1 Summary of the Findings

The overall purpose of this dissertation is to develop evidence on primary care delivery
for adults with SMI and the role of community and healthcare organizational-level factors in
influencing outcomes for this population. To achieve this, this dissertation: 1) synthesized the
existing evidence on the impact of primary care models on acute care utilization among adults
with SMI; 2) investigated the effect of community socioeconomic disadvantage on emergency
department (ED) visit rates among adults with SMI; and 3) assessed the impact of the NP care
environment in primary care practices on socioeconomic disparities in ED utilization among
patients with SMI. A summary of the results by each study is presented below.

The first study of this dissertation was a systematic review of the literature focused on the
impact of primary care models on acute care utilization among adults with SMI. This review
followed the guidance of the Joanna Briggs Institute (JBI) manual for evidence synthesis (Peters
et al., 2020). We reported our findings following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines (Page et al., 2021) and published an a priori
protocol in PROSPERO. The narrative synthesis of the 13 studies included in this review
suggested that specific primary care models, such as the medical home model and models that
enhance care coordination, can be beneficial in reducing ED use and hospitalizations for adults
with SMI. Our systematic review found that primary care practices that employed the medical

home model focused on providing team-based, patient-centered care and improving the
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accessibility of primary care services for patients with SMI. This primary care model was
generally effective; however, for more vulnerable subgroups of adults with SMI, such as those
living in underserved communities, the impact of this model was reduced. Our review suggested
that there is potential for the medical home model of care to reduce excessive acute care
utilization in patients with SMI. Included studies also highlighted the need for further research
on models of care that are effective for more vulnerable subgroups of patients with SMI. This
gap in the literature informed the subsequent studies in this dissertation, which examine
healthcare utilization outcomes for individuals with SMI living in various community
socioeconomic contexts.

The second study of this dissertation explored the impact of community socioeconomic
disadvantage on rates of ED utilization among patients with SMI. In a sample of Medicare
beneficiaries with SMI, we used multi-level negative binomial regression models to study the
relationship between community socioeconomic disadvantage (predictor, ordinal variable) and
rates of all-cause and preventable ED utilization (outcome, count variables). We found that
beneficiaries living in the most disadvantaged communities had a 16% higher rate of all-cause
ED visits and a 27% higher rate of preventable ED visits compared to those in the least
disadvantaged communities. We also found that beneficiaries in the middle-level disadvantaged
communities had greater ED utilization rates compared to those in the least disadvantaged
communities. Our findings add to previous literature demonstrating that socioeconomic
resources at the community level impact healthcare utilization among adults with SMI. We
concluded that interventions that address community-level resource inequities and sustain an
adequate healthcare workforce in disadvantaged communities can potentially mitigate disparities

in ED use for this population.
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The final study included in this dissertation assessed the impact of the NP care
environment on socioeconomic disparities in ED use among patients with SMI. We found that
the improvements to the NP care environment in primary care practices where patients receive
care, specifically supporting NPs’ independent practice, were associated with reductions in both
all-cause and preventable ED visits in Medicare beneficiaries with SMI. In practices with the
most support for independent NP practice, disparities in ED utilization between patients in
middle-level disadvantaged communities and the least disadvantaged communities were
mitigated. However, disparities between patients in the most disadvantaged communities and the
least disadvantaged communities persisted, despite greater scores demonstrating support for NP
independent practice. Our results suggest that the NP care environment can be leveraged to
improve outcomes for patients with SMI. Our findings also indicate that highly disadvantaged
communities need further resources to reduce ED utilization for patients with SMI.

5.2 Implications for Practice, Policy, and Research
Implications for Practice

The findings of this dissertation have implications for both acute care and primary care
settings that serve patients with SMI. In study 1, we explore the impact of various primary care
models on acute care utilization for adults with SMI. We found that the medical home model,
which focuses on providing team-based, patient-centered, accessible, and coordinated care for
patients with chronic conditions, reduced ED use and hospitalizations for this population
(Agency for Healthcare Research and Quality, 2022). This finding suggests that primary care
models that serve patients with SMI should adopt the principles of the medical home model. The
implementation of the medical home model is a way to improve access to primary care for

patients with SMI, especially in the absence of widespread integrated behavioral health and
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primary care model implementation. For example, practices utilizing the medical home model of
primary care had various ways of improving primary care accessibility, such as expanding office
hours for patients and increasing follow-up communication with patients (Domino et al., 2015).

Recent literature has shown that the medical home model is making primary care more
accessible and improving primary care utilization among individuals with SMI (Grove et al.,
2017). One study included in our review showed that medical home enrollment among
individuals with schizophrenia was associated with an 8.7 percentage point increase in the
likelihood of a primary care visit (Grove et al., 2020). Additionally, another study found that
more than 78% of Medicaid beneficiaries with schizophrenia and physical comorbidities enrolled
in a medical home had at least one primary care visit annually (Grove et al., 2017). Overall, our
review suggested that improved access to primary care services by adoption of the medical home
model may close gaps in preventative care and reduce health disparities for adults with SMI.

Study 2 found that greater community socioeconomic disadvantage was associated with
higher rates of all-cause and preventable ED use in adults with SMI. These findings have
implications for policies to address community-level barriers to health-promoting resources for
patients with SMI (see implications for policies). Our findings reinforce the notion that
community-level SDOH are a significant influence on the outcomes of adults with SMI. With
this, we identify that SDOH are factors in which both primary care and acute care providers can
intervene to improve outcomes for adults with SMI.

There has been increased focus on measuring and addressing SDOH in acute care
settings, with the Centers for Medicare & Medicaid Services mandating screening for certain
SDOH needs in hospital settings, which began in 2024 (Centers for Medicare & Medicaid

Services, 2022). This mandate expands the role of acute care providers in identifying and
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connecting patients from underserved communities to health-promoting resources. Enabling
acute care providers to screen for SDOH can be especially important for patients with SMI,
whose entry point to healthcare is often acute care settings (Niedzwiecki et al., 2018). To aid
with SDOH screening, there are a vast number of screening tools that aid in the implementation
of this policy (Neshan et al., 2024). Following screening, providers can also use ICD-10-CM Z
codes to document data related to the SDOH, such as housing and food insecurity (Centers for
Medicare & Medicaid Services, 2023). It is critical for providers to document this data, as
several measures of community socioeconomic disadvantage (including the ADI) do not account
for several community resource factors such as the presence of grocery stores in neighborhoods
or the proportion of the population with unstable housing.

However, screening and documentation are only part of addressing SDOH among adults
with SMI. Study 2 found that patients with SMI who live in neighborhoods with low economic
resources have significantly higher ED utilization rates. These patients need further resources
and support after discharge to reduce further acute care use. Previous research has identified
ways to support patients with SMI following a discharge from acute care settings. For example,
Brom et al. (2024) conducted a scoping review that detailed the beneficial impact of transitional
care programs on the outcomes for patients with SMI and co-occurring medical conditions
(Brom et al., 2024). Transitional care programs that assessed social needs, offered medication
management, and connected patients to outpatient care after a hospital discharge improve
healthcare engagement and outcomes for patients with SMI (Brom et al., 2024). These programs
disproportionately served patients from disadvantaged and marginalized backgrounds.

Transitional care programs that are tailored to address health-related social needs can be
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beneficial in meeting the needs of adults with SMI, especially those from socioeconomically
disadvantaged and underserved communities.

In Study 3, we identified that the NP care environment, specifically support for
independent NP practice, is a moderator of the relationship between community socioeconomic
disadvantage and ED utilization among patients with SMI. We found that as scores
demonstrating support for NP independence increased disparities in ED utilization between
patients living in more disadvantaged communities and less disadvantaged communities
decreased. Our findings suggest that the NP care environment is a modifiable factor that can be
leveraged to reduce socioeconomic disparities in ED use among adults with SMI. More
specifically, at the practice level, organizational support for NP independent practice can
improve patient outcomes by allowing NPs to work to their highest potential. NPs in care
environments that are supportive and provide resources to help NPs follow up with patients,
coordinate referrals, and provide care to the full extent of their education can reduce
socioeconomic disparities among adults with SMI (Brooks Carthon et al., 2020; Poghosyan et
al., 2020). Primary care practices should invest in promoting optimal environments for NPs to
improve outcomes for patients with SMI.

Study 3 also found that in the most socioeconomically disadvantaged communities,
improvements to the NP care environment did not reduce ED utilization among adults with SMI.
This suggests that factors that influence high ED visit rates in this population are beyond the
scope of the practice-level NP care environment to address. Our findings support the notion that
the SDOH is a strong contributor to health outcomes and can be more important than factors
within health care delivery. Researchers estimate that only 10% of health outcomes are related to

healthcare delivery, while social and behavioral aspects have larger effects on outcomes (Kaplan

104



& Milstein, 2019). In addition to improvements to the health care delivery, there needs to be
sufficient investment in health-promoting resources at the community level to have a greater
impact on patient outcomes. For instance, a systematic review found that interventions that
supported housing accommodations and economic opportunity by assisting with employment for
adults with SMI were some of the most effective community-based social interventions for this
population (Killaspy et al., 2022). Providers should focus on addressing the SDOH to reduce
health disparities among individuals with SMI in socioeconomically disadvantaged communities.
Implications for Policy

Our findings from Study 1 have policy implications. Several studies included in our
systematic review provide evidence supporting the effectiveness of the medical home model of
primary care in reducing acute care utilization outcomes for patients with SMI. We also found
that six out of nine included studies found that the medical home model was associated with
reductions in ED visits for patients with SMI. Practices that employed the medical home model
provided interdisciplinary team management of chronic conditions, preventative care, and care
coordination for patients with SMI. Policymakers can encourage the use of this primary care
model by reshaping payment models to reimburse providers for care coordination and other non-
visit-based services, and offering funding to help practices develop necessary infrastructure for
model implementation (Domino, 2021).

This dissertation’s second study provides valuable evidence that suggests that
community-level social factors are drivers of ED use among patients with SMI. In order to
address high ED utilization among adults with SMI, policymakers and key stakeholders should
invest in improving community access to health-promoting resources. For example, the Area

Deprivation Index (ADI) that we used in Study 2 measures several domains of community
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resources, including household incomes, educational levels, and housing quality (Kind &
Buckingham, 2018). These domains are potential areas that can be targeted to improve health
outcomes and reduce acute care utilization for adults with SMI. For example, improving
educational attainment for adults with SMI has the potential to have a long-term positive impact
on their health outcomes, including reducing their healthcare costs (Seabury et al., 2019).

Additionally, policymakers and key stakeholders should invest resources to sustain an
adequate healthcare workforce in socioeconomically disadvantaged communities. Our study
highlighted how there were lower numbers of physicians employed in practices that serve
patients from socioeconomically disadvantaged communities. There is a need to increase the
primary care workforce in these communities. There is also potential to leverage the growing
workforce of nurse practitioners in these underserved communities to sustain access to primary
care (O’Reilly-Jacob et al., 2025). Furthermore, literature has shown that initiatives such as loan
repayment programs, competitive salaries, and favorable organizational care environments can
be used to attract and sustain the healthcare workforce in underserved communities
(Kueakomoldej et al., 2022).

Lastly, study 3 suggests that practice-level support for independent NP practice
moderates the relationship between ED utilization and community socioeconomic disadvantage
for adults with SMI. Although practice-level support for NP practice is a separate factor from
state-level scope of practice (SOP), there is a need for further expansion of state-level SOP NPs.
This is particularly important as practices within states with full SOP laws for NP have greater
support for NP independent practice (Poghosyan et al., 2022). For example, patients in full
practice authority states had higher odds of having an NP be their usual source of care compared

to those in reduced and restricted SOP (Xue et al., 2020). At the practice level, primary care
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practices can support NPs by providing dedicated support staff to assist NPs with tasks and
developing infrastructure to assist with care management (Poghosyan et al., 2013).

Full practice authority for NPs can also potentially improve access to care for those with
SMI in historically marginalized and underserved communities (Yang et al., 2021). Notably,
there was an increase in the number of psychotropic medications prescribed and lower mental
health-related mortality rates in underserved areas following an expansion of NP perspective
authority (Alexander & Schnell, 2019). Reducing policy barriers that impede NPs’ ability to
practice independently can improve outcomes and access to preventative care for adults with
SMI in socioeconomically disadvantaged communities
Implications for Research

Our systematic review findings (study 1) provided implications for future research. Most
studies included in our review had observational designs and therefore did not directly
manipulate the implementation of the primary care model. Therefore, in many cases, there was
no control group, or there were some significant differences between those who received care
under the primary care model and those who received usual care. This demonstrates a need for
more rigorous study designs to explore a causal relationship between primary care models and
outcomes among patients with SMI. Additionally, among the studies that assess the impact of the
medical home model, there was significant variability in how the model of care was
implemented. Despite there being the same guiding principles for model implementation, there
was variation in how practices achieve goals for improving access to care, care coordination, and
other care management activities. There needs to be further investigation into how this model is
implemented across different primary care contexts to determine which attributes are the most

effective.
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Our review also found differences in the effect of models among various subgroups of
adults with SMI, such as those with increased clinical complexity and those living in
underserved communities. The effect of the medical home model was weaker for adults with
SMI from low-resource or rural communities, demonstrating the need to develop or adapt
primary care models to best care for subpopulations of individuals with SMI who may have
additional barriers to consistent engagement with primary care settings. Additionally,
researchers should develop further evidence using longitudinal methodologies to determine the
long-term sustainability and causal effect of the medical home model for adults with SMI.
Studies should employ experimental designs to address this methodological gap in the literature.

Study 2 found that greater community socioeconomic disadvantage was associated with
increased ED utilization among Medicare beneficiaries with SMI. In this study, we used a
composite measure of community socioeconomic disadvantage, ADI, to explore its effect on ED
utilization rates. Future research should expand on this work by determining what specific
community resources can be leveraged to improve outcomes for patients with SMI. Additionally,
researchers should focus on exploring the impact of policies that affect SDOH and how these
impact the health outcomes for adults with SMI. For example, policies that impact access to
education, affordable housing, and economic resources can have significant impacts on the
health of adults with SMI.

Finally, study 3 found that the NP care environment, specifically support for NP
independent practice, moderated the relationship between community socioeconomic
disadvantage and ED utilization among adults with SMI. Our findings add to an extensive body
of literature that supports the significant role of the NP care environment on patient, provider,

and health system-level factors (Nikpour et al., 2024; Turi et al., 2024). Despite this evidence,

108



there is a paucity of research exploring how to improve NP care environments at the
organizational level. Future researchers should develop interventions that aim to improve the NP

care environment to improve outcomes for adults with SMI.

5.3 Strengths and Limitations
Strengths

This dissertation provides valuable evidence on primary care delivery for adults with SMI
and the role of community and practice-level influences on the healthcare utilization of this
population. This dissertation has many strengths. Study 1 used a rigorous systematic review
methodology utilizing PRISMA guidelines, JBI guidance, and followed an a priori protocol
published on PROSPERO. Our study was conducted using a comprehensive literature search in
five databases. Two independent reviewers conducted abstract screening, data extraction, and
quality appraisal, which enhanced the rigor and reliability of our findings.

Studies 2 and 3 were guided by a theoretical framework, previous empirical literature,
and guidance from an expert biostatistician. We utilized a unique dataset that merged patient-
level Medicare claims data with Area Deprivation Index data from the University of Wisconsin
Neighborhood Atlas and NP survey data from six states (Harrison et al., 2021; Kind et al., 2014).
The Area Deprivation index accounts for several indicators of community-level resources, is
correlated with other community-level socioeconomic indices, and has been widely associated
with healthcare utilization and healthcare cost among Medicare beneficiaries (Morenz et al.,
2024; Rollings et al., 2023; Sapra et al., 2020). Additionally, our measure of NP care
environment, the NP-PCOCQ), has high discriminant validity and internal consistency reliability
across NPs in various contexts (Poghosyan et al., 2019; Poghosyan et al., 2013). Our measures

demonstrate high validity and reliability, which yield robust, trustworthy findings.
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These studies also had a large sample size (30,425 patients in 1,011 practices), providing
sufficient power to detect small effect sizes. Additionally, a large proportion of adults with SMI
in the U.S are Medicare beneficiaries, therefore, our results may be generalizable to a wide
proportion of adults with SMI (Figueroa et al., 2020). Our analyses utilized rigorous methods
such as assessing for multicollinearity using variance inflation factors and employing multi-level
modeling using an exchangeable matrix to account for the clustering of patients within practices.
Therefore, in light of this dissertation's many strengths and rigorous measures, we draw strong
conclusions about the associations between community socioeconomic disadvantage and NP care
environments on outcomes for adults with SMI.

Limitations

Our systematic review (Study 1) has limitations. This review may have been impacted by
publication bias, in which studies with non-statistically significant findings are less likely to be
published. Therefore, our review could overstate the impact of the medical home model of care
on outcomes for adults with SMI. Also, most of the included studies used an observational study
design, limiting our ability to develop causal inferences. Additionally, although all studies had
low to moderate risk of bias, factors such as underreporting of potentially missing data and
inadequate strategies to address confounders impact the conclusions we can make from these
studies.

The designs of studies 2 and 3 also had several limitations. First, the NP survey and
Medicare claims were cross-sectional; therefore, we cannot determine causality. Second, our
measure of ADI was a composite of data from 2015 to 2020 and was merged with 2018
Medicare claims data. Therefore, our analysis may not account for changes to community

contexts during this time frame. Furthermore, our sample was limited to practices that employ
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NPs, limiting the applicability of these findings to settings without NPs. However, a recent
analysis demonstrated that more than 50% of primary care practices employ NPs (O’Reilly-
Jacob et al., 2025).

Our sample was also limited to practices where at least one NP responded to the survey.
The NP survey had a response rate of 21.9%, with respondents having some key differences
from non-respondents. For example, survey respondents were more likely to practice in areas
with a lower percentage of the population covered by public insurance (Harrison et al., 2021). In
some cases, only one NP was the sole reporter of practice characteristics. It is possible that the
sole reporter’s responses are not representative of the experiences of other NPs in the practice.

Lastly, our study sample included data from six states and was not nationally representative.

5.4 Conclusions

This dissertation developed evidence examining healthcare practice and community-level
influences on primary care delivery and outcomes for adults with SMI. Throughout our three
studies, we found effective primary care models that reduce acute care utilization for adults with
SMI, found that greater community-level socioeconomic disadvantage increases ED utilization
rates among this population, and lastly discovered that improvements in the practice-level care
environments of NPs can reduce disparities related to community-level socioeconomic
disadvantage. Our findings suggest a need for primary care practices to incorporate models of
care such as the medical home model to promote further primary care use and reduce acute care
utilization for adults with SMI. Furthermore, there needs to be further investment in developing
health-promoting resources and sustaining a robust healthcare workforce in socioeconomically
disadvantaged communities. We also suggest there be amendments to state-level and practice-

level support for independent NP practice in order for NPs to provide care to their highest
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potential and reduce socioeconomic disparities for patients with SMI. Future studies should
examine how to adapt primary care models to improve care for vulnerable subgroups within
adults with SMI and explore what specific aspects of community socioeconomic disadvantage
influence outcomes among adults with SMI. Lastly, future research should explore ways to
empower NPs in primary care to provide the highest quality care for patients in various
community socioeconomic contexts, this can include improving support for NP independent
practice. Overall, this dissertation provides valuable evidence to support policymakers,
administrators, and researchers’ efforts to improve health outcomes for patients with SMI and

maintain an optimal healthcare workforce in socioeconomically disadvantaged communities.
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Appendix A

Diagnoses Included in Serious Mental Illness Sample

Elixhauser Comorbidities | ICD- 10 Included Diagnoses
Codes
Psychoses (Inpatient and | F20.x Schizophrenia
or outpatient claims) F20.0 Paranoid schizophrenia
F20.1 Disorganized schizophrenia
F20.2 Catatonic schizophrenia
F20.3 Undifferentiated schizophrenia
F20.5 Residual schizophrenia
F20.8 Other schizophrenia
F20.81 Schizophreniform disorder
F20.89 Other schizophrenia
F20.9 Schizophrenia, unspecified
F22.x - F22Delusional disorders
F25.x F23 Brief psychotic disorder
F24 Shared psychotic disorder
F25 Schizoaffective disorders
F28.x F28 Other psychotic disorder not due to a substance or
known physiological condition
F29.x F29 Unspecified psychosis not due to a substance or
known physiological condition
F30.2 Manic episode, severe with psychotic symptoms
F31.2 Bipolar disorder, current episode manic severe with
psychotic features
F31.5 Bipolar disorder, current episode depressed, severe,
with psychotic features
Depression (Inpatient F20.4 Post-schizophrenic depression
claims only) F31.3- Bipolar affective disorder, current episode mild or
F.31.5 moderate depression

Bipolar affective disorder, current episode severe
depression without psychotic symptoms

Bipolar affective disorder, current episode severe
depression with psychotic symptoms
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F32.x

F32 Depressive episode

F32.0 Major depressive disorder, single episode, mild
F32.1 Major depressive disorder, single episode,
moderate

F32.2 Major depressive disorder, single episode,
severe without psychotic features

F32.3 Major depressive disorder, single episode,
severe with psychotic features

F32.4 Major depressive disorder, single episode, in
partial remission

F32.5 Major depressive disorder, single episode, in full
remission

F32.8 Other depressive episodes

F32.81 Premenstrual dysphoric disorder

F32.89 Other specified depressive episodes

F32.9 Major depressive disorder, single episode,
unspecified

F32.A Depression, unspecified

F33.x

Major depressive disorder, recurrent

F33.0 Major depressive disorder, recurrent, mild
F33.1 Major depressive disorder, recurrent, moderate
F33.2 Major depressive disorder, recurrent severe
without psychotic features

F33.3 Major depressive disorder, recurrent, severe
with psychotic symptoms

F33.4 Major depressive disorder, recurrent, in
remission

F33.40 Major depressive disorder, recurrent, in
remission, unspecified

F33.41 Major depressive disorder, recurrent, in partial
remission

F33.42 Major depressive disorder, recurrent, in full
remission

F33.8 Other recurrent depressive disorders

F33.9 Major depressive disorder, recurrent,
unspecified

F34.1

F34.1 Dysthymic disorder

F41.2

F41.2 Mixed anxiety and depressive disorder

F43.2

F43.2 Adjustment disorders
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Appendix B

Domains included in the Area Deprivation Index

Domain

Description

Income

Percentage of families below the poverty level

Percentage of population below 150% of the

poverty threshold

Median family income [in U.S. dollars]

Log of 100 x the ratio of the number of

households with $50,000 in income

Unemployment

Percentage of civilian labor force population

aged >16 years unemployed

Percentage of employed persons aged >16

years in white collar occupations

Education

Percentage of population aged >25 years with

Percentage of population aged >25 years with

>high school diploma

Housing

Percentage of owner-occupied housing units

Median monthly mortgage [in U.S. dollars]

Median gross rent [in U.S. dollars]

Median home value [in U.S. dollars]
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Percentage of occupied housing units w/out

complete plumbing

Household Characteristics

Percentage of single-parent households with

children

Percentage of households without a motor

vehicle

Percentage of households without Internet

Service

Percentage of households with >1 person per

room
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