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Health reform efforts continue to hold hospitals accountable for the care they provide by 

connecting hospital payments to hospital quality. With an understanding that there is no one size 

fits all solution and a long history of operating within the silo of the medical sector, hospitals 

have slowly begun to look beyond health care and invest in population health strategies. These 

upstream strategies usually promote health and wellbeing by addressing the social needs of 

patients and the social determinants of health: the conditions in which we live, work, and play.  

The central research question asks if hospital investments in population health strategies 

improve hospital quality of care. As cross-sector partnerships have long been at the center of 

solving large population health concerns, this dissertation seeks to assess how hospitals are 

engaging partners across-sectors, establish a taxonomy of hospital partnership engagement, and 

examine variation in hospital and community characteristics across the taxonomy in Chapter 

Two. This taxonomy will then be used to assess the provision of community-oriented health 

services in Chapter Three and readmission rates in Chapter Four. Data sources include the 2018 

American Hospital Association Annual Survey Database, Area Health Resource Files, Minority 



 

 

Health Social Vulnerability Index, Care Compare data for unplanned readmission rates, and the 

Centers for Medicare and Medicaid Services’ Impact File.  

The analysis resulted in a four-cluster taxonomy of hospital partnership engagement 

(HPE) that ranged from little to no partnerships to many partnerships and often at formal levels 

of engagement. In general, partnership engagement increased with hospital size, teaching status, 

nonprofit ownership, multihospital systems, greater proportions of Medicaid discharges, 

urbanicity, hospital competition, median home value, household income, educational attainment, 

and non-white population. Partnership engagement declined with the proportion of Medicare 

discharges, critical access hospitals, and sole community providers shortage area designation, 

poverty, and elderly populations. HPE was also found to be a significant predictor of the total 

sum of community health services provided by hospitals, as well as each of those services, even 

after accounting for state-level effects. Lastly, high levels of HPE were associated with lower 30-

day unplanned readmission rates. Results demonstrate an association between HPE and hospital 

quality, indicating that hospital investments in population health strategies can improve hospital 

quality.  
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Chapter 1: Introduction 
 

Background 

The United States continues to spend more on health care than any other high-income 

country, despite achieving average population health outcomes.1,2 This is largely because it is 

well known that the social determinants of health, defined by the World Health Organization as 

the determinants and “conditions in which people are born, grow, live, work and age,” have a 

significant impact on health; influence health care access, utilization and outcomes; and thus are 

major contributors to the persistent and pervasive health disparities present in the U.S.3 These 

determinants can either help or harm people as they go about their lives. While some effects may 

be short lived (e.g., voting, playing in a park, or access to fresh fruit) or long lasting (e.g., 

education, oral health, or food insecurity), others can shorten one’s life (e.g., violence or shift 

work), even across generations (e.g., broken treaties or adverse childhood experiences). These 

determinants are largely responsible for health inequities and “are shaped by the distribution of 

money, power, and resources at global, national, and local levels, which are in and of themselves 

influenced by policy choices".4  

Therefore, to equitably improve population health, interventions must go beyond 

addressing the social determinants of health to intentionally target them with an aim to eliminate 

unjust and avoidable health disparities.5 This work requires a thorough examination of why the 

conditions in which people live and work are impacting their health and devising interventions 

that go beyond health care and public health, to stimulate environmental, political, physical, 

economic, systemic, and social change—the structural determinants of health.6  
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The formation of these structural determinants of health are a wicked problem because 

there is no one size fits all approach to eliminating them, as every solution is interdependent on 

another, they exist under multiple levels in multiple sectors, and some people have adopted these 

as the norm; in other words, they are tricky to solve.7 The only way to effectively work on 

wicked problems is through a collaborative process where businesses, nonprofits, philanthropies, 

the media, community, and government organizations work to effectively and humanely tackle 

the challenges.  

Cross-sector partnerships have long been at the center of solving large population health 

concerns.7,8 However, national efforts to improve health have largely focused on the health care 

system, despite evidence linking nonmedical social factors to greater impacts on health than 

health care services,9,10 and the federal definition calling for case management services to 

integrate social services.11 While most of the literature on cross-sector partnerships focuses on 

processes to establish and sustain successful partnerships,12,13 some include health outcome 

measurements indicating a collaborative cross-sector approach can make strides in solving large 

population-based problems.14-17  

The Affordable Care Act included, among others, provisions (i.e., Hospital Readmissions 

Reduction Program) to hold hospitals more accountable for the care they provide by connecting 

hospital payments to hospital quality measures.18,19 This encouraged hospitals to seek out ways 

to achieve the improve population health19,20 and achieve the Triple Aim: improved patient 

experiences, improved health (e.g., reduce readmissions), and lower costs.21 However, research 

indicates differences in definitions of population health may impact the level at which hospitals 

engage with partners outside of the medical sector.22  
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Additionally, health reform efforts included revisions to nonprofit hospital tax filing 

requirements which require nonprofit hospitals to complete a Community Health Needs 

Assessment (CHNA) every three years, submit an implementation plan, and establish policies on 

how patients with bad debts will be treated. If hospitals are methodological about their 

assessments, implementation strategies, and how they invest in their community, they could play 

a key role in driving population health efforts locally.23 This is especially true as hospitals tend 

to be anchor institutions in the communities they serve.23 

If the true aim of America’s health care system is to improve patient experiences, at high 

quality facilities, at low (at least lower than they are now) costs, then stakeholders from various 

departments in hospitals must work to improve the social needs of patients and invest in 

community improvements that can impact the long term effects of the social determinants of 

health. This can include coordinating care within and across the medical sector, and working to 

identify and integrate partners outside of the hospital walls that can address the nonmedical 

needs of patients.24,25 This may prove to be a difficult task for hospitals depending on 

commitment to these efforts, relationships with community organizations, and overall resource 

availability.16 However, hospital cross-sector partnership networks are not widely understood. 

Theoretical Framework of Collaboration  

Collaboration is a common practice in life and in business, whether that business is in the 

public or private sector. It is “a process in which autonomous actors interact through formal and 

informal negotiation, jointly creating rules and structures governing their relationships and 

ways to act or decide on the issues that brought them together; it is a process involving shared 

norms and mutually beneficial interactions”.26,27 Collaboration occurs between people, teams, 

groups, and institutions as well as the networks they inhabit.26,28 The collaborative process can 
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exist under a variety of names such as, partnership, inter-organizational network, collaborative, 

cooperative, joint venture, franchise, etc.— where some describe a working relationship and 

others carry legal implications.  

Collaboration has been studied by a variety of disciplines, such as public administration, 

political science, business, organizational management, sociology, economics, psychology, and 

public health, which have used various theories (e.g., political theory; network theory; 

institutional theory; microeconomics theory; strategic management theory; communication 

theory; corporate social performance theory; resource dependence theory; collective action; 

social network theory; and stakeholder theory) to examine the collaborative process.27,29,30  

While each discipline brings new approaches, conceptualizations, and a general richness 

to the field of collaboration research, it has also hindered the rigor of the field as it is flooded 

with various terms with and without common definitions. For example, cross-sector partnerships 

and strategic alliances have similar definitions and often are used interchangeably: 

• Cross-Sector Partnership: two or more organizations from two or more sectors voluntarily 

connecting to share ideas, information, data, resources and capabilities to achieve a mutually 

agreed upon outcome that equally or disproportionately benefits one or both sectors, but 

could not be achieved by each sector working separately.31 

• Strategic Alliance: arrangements, though varied in structure and focus, between two or more 

independent organizations to achieve shared or compatible goals.32  

Other synonymous terms include intersectoral collaboration,33 multisector partnership,24 cross-

sector collaboration,31 strategic partnership,34 intraorganizational collaboration,35 public-private 

partnership,36 and collaborative partnership.8  
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Regardless of the collaborative theory or operationalized name, a successful collaboration 

requires skilled leadership and governance; trust and mutual respect; shared vision and common 

goals; funding/resources; and communication channels.37 As the focus on health continues to 

shift from treatment to prevention, from individuals to populations, and individual organizations 

to interorganizational systems, collaboration is an essential component to improve population 

health.22 This study explored collaboration through hospital cross-sector partnerships to identify 

relationships between partnerships, the social needs and determinants of health, and hospital 

quality.  

Fostering Cross-Sector Partnerships 

Cross-sector partnerships have become a staple business practice among public, private, 

and nonprofit organizations in the U.S. due to changes in regulatory requirements, business 

needs, and a general desire to create social capital.38-40 While there are many motivating factors 

behind a decision to collaborate, partnerships exists because our world is inherently 

interconnected, thereby creating a need to work across-sectors to achieve a mutual benefit (e.g., 

streamline processes, reach a broader/target audience, cost savings, resources, etc.).41,42 Defining 

the shared vision and mutual benefit(s) is a critical component of success in any partnership 

because it will highlight the interdependent relationship between the organizations required to 

achieve their common goal(s) or shared vision providing the motivation and commitment that 

successful partnerships are built upon.27,43 

Additionally, the level of partnership engagement varies across a spectrum of 

collaboration which generally ranges from informal to formal partnerships.32,44 As partners work 

together and build trust, they typically shift from informal transactional type of activities (i.e., 

funding a project, participating on committees, sharing data) to formal transformational 
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interactions (i.e., leveraging resources, improving processes, higher employee/patient 

satisfaction).45,46  

In fact, a when organizations have a history of working together they are more likely to 

enter a formal partnership because they have a demonstrated history of success.42,47 This may 

also be due to the fact that when both organizations are heavily invested in the partnership and 

the shared vision they’re more likely to achieve their sought after outcomes.42 However, it’s 

important to realize that the collaborative process is iterative and should evolve, building upon 

trust and reciprocity, therefore formal contracts may hinder partnership growth if implemented 

too soon.35,48,49 While organizations are more likely to invest in already established 

partnerships,35,48 organizations with a trustworthy reputation known within their social network 

are also sought after for new endeavors.43,50 

Community Health Collaboratives 

One of the most practice-based approaches to cross-sector partnership development is 

through community collaboratives, councils, coalitions, or committees, where various 

organizations from multiple sectors meet to discuss community issues and work together to solve 

them. Community health collaboratives have been on the rise since 2010,51 mainly due to local 

health departments pursuing accreditation and a tax provision in the Affordable Care Act 

requiring nonprofit (tax-exempt) hospitals to conduct CHNA every three years, which should be 

done in cooperation with their local public health department and people and groups that 

represent the broad interests of the community.  

For example, the Central Oregon Health Council (COHC) oversees the health assessment 

and health improvement process, works to create sustainable financing mechanisms for 

investments towards community health improvement, and acts as the governing body for the 
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region’s Coordinated Care Organization.52 The COHC was established in 2011 by state policy 

“to promote the health of the region’s residents and seeks to achieve the Triple Aim of improving 

health outcomes, increasing satisfaction with the health system, and reducing cost,” though they 

began as the board of directors for a health integration project to reduce readmissions.21,52  

In 2015, 69% of hospitals were participating in a health-related community collaborative 

made up of multiple sectors,53 where the public health department is often the backbone 

organization.54-56 These collaboratives vary in size and objectives but have been shown to help 

foster other cross-sector partnerships.54 This is largely due to the Public Health Accreditation 

Board requirements for a Community Health Assessment (CHA) and Community Health 

Improvement Plan (CHIP) as core pieces of the accreditation process. This requirement pairs 

nicely with the CHNA nonprofit hospitals are required to produce to maintain their tax-exempt 

status, along with an implementation strategy.57,58  

In a 2016 study, Jane Erickson, et.al. from ReThink Health and support from the Robert 

Wood Johnson Foundation, analyzed 237 health-related collaboratives working in 42 states 

which covered about 33% of the U.S. population. They found that 36% work in two to three 

areas of focus, while 34% spend more than half their time in one area and 29% distribute their 

time and efforts across multiple areas.51 Further analysis of those collaboratives that focused on a 

single area showed a tendency to work on healthcare access, quality, or cost (18%), followed by 

health behaviors and risk factors (9%), social, economic, and educational conditions or services 

(5%), and physical built environments (2%). After analyzing the sectors that work in these 

partnerships, those that focused on multiple areas had more sectors involved, an average of 11 

sectors, while partnerships that focused on just one to three areas averaged about 9 sectors. 

Research states that sectors are more likely to partner with homogeneous sectors rather than 
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across-sectors,59,60 which may explain why single focused partnerships were most likely to work 

in health care or health behavior areas.  

These collaboratives tend to be relatively inclusive. Two separate recent studies identified 

the top five partners of these collaboratives to be public health departments, medical care 

delivery, government and elected officials, social services, and education.51,54 They also found 

that unions, media, military, law enforcement, and health insurance were the sectors least likely 

to be members. These two studies comprise 399 multi-sector partnerships and have a lot of 

overlap in their findings. Both studies discuss the need to engage with additional sectors, 

however, having too many partners from various sectors may create barriers to identifying shared 

goals among collaborative members.61 These studies also cited the collaborative as a source for 

building other partnerships within the group. In fact, all partners were equally likely to form 

other partnerships, but non-profits had the highest number of partnerships.54  

The success of these partnerships has been measured in various ways, such as their 

connectivity (i.e., membership, organizational structure, relationship building, frequency of 

interaction, trust, reciprocity),13,39,47,55,56,62,63 governance (i.e., leadership, anchor institution, 

reporting, decision making),47,64 and productivity (i.e., outcomes, achieving goals, partnership 

value).8,33 Several reoccurring factors standout as key factors to success in the existing literature, 

such as trust, value among members, and resource investment.61 While measuring the actual 

success of these collaboratives is difficult because of the various ways success can be captured 

and the lack of comprehensive [and longitudinal] studies, these factors are important to note 

because they address the challenges with collective action (i.e., free-riders, moral hazard, 

prisoner's dilemma).65  
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Hospital Cross-Sector Partnerships 

Hospitals have historically established most of their partnerships within the healthcare 

sector (i.e., other hospitals, clinics, providers, insurers) with a limited number of nonmedical 

partners.30,66 However, due to changes in policy, payment mechanisms, and reimbursement 

schemas related to the Affordable Care Act, and guided by the growing body of evidence linking 

health outcomes to the social determinants of health, there has been a rise in hospitals partnering 

in nonmedical sectors.67  

The American Hospital Association (AHA) started collecting national data on hospital 

cross-sector partnerships in 2014 and included that information in their propriety dataset in 2017. 

The survey asked hospitals to “Describe the extent of your hospital’s current partnerships with 

the following types of organizations for community or population health improvement 

initiatives” and proceeded to list 10 broad partnership sectors. The “describe” options included: 

(1) not involved (2) collaboration (3) formal alliance. Refer to Appendix 1 for definitions 

provided in the AHA annual survey.  

However, the AHA collected additional data on hospital cross-sector partnerships in a 

supplemental population health survey sent off in 2015. The survey asked about 36 partners and 

gave hospitals 6 options to describe their engagement level: (1) Not involved (2) Funding – 

grantmaking capacity only (3) Networking – exchange ideas and information (4) Cooperation – 

exchange information and share some resources for similar missions (5) Collaboration – 

exchange information and share resources to alter activities and enhance the capacity of the other 

partner, and (6) Alliance – formalized partnership (i.e., binding agreement) among multiple 

organizations with merged initiatives, common goals and metrics. With a 22% response rate, this 

dataset contains responses from 1,418 hospitals.53  
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Much of the research on hospital cross-sector partnerships has used the partnership 

variable as a count measure for the number of partnerships or sectors hospitals partner with, 

though some have created an index to account for variation in partnership strength. For example, 

teaching hospitals, large hospitals, multisystem hospitals, hospitals in urban areas, and those in 

areas with greater market competition were likely to have a greater number of partners.68,69 One 

study determined safety-net hospitals established more partnership across more sectors than non-

safety-net hospitals, particularly with public health agencies, governments, social services, 

nonprofits, and health insurance sectors.70 Two others found a positive association between 

participating in value-based payment programs, such as an Accountable Care Organization, and 

the number of partnership sectors.68,71 Additionally, the number of hospital cross-sector 

partnerships increased from 2015 to 2017, signaling that hospitals may be investing more 

resources into population health efforts over time.68  

However, most of these hospital and community characteristics were also associated with 

the level of partnership engagement. For example, stronger partnerships were found in hospitals 

with more resources, such as large, multisystem, teaching hospitals, and those in urban areas.69,72 

Brewster, et.al. (2017) further examined this by comparing hospitals with a high and low quality 

performance, and found that hospitals in high performing service areas were more likely to 

develop formal partnerships; seek out various partners for their CHNA, housing, post-discharge 

case management, among others; and staff believed they could shift their attention upstream 

because they had a level of financial stability. Whereas hospitals in low performing service areas 

had more informal partnerships that were more likely within the medical sector and their staff 

felt as though they couldn’t focus on upstream population health because they were too busy 

treating patients.73 These findings are further supported by those of Begun and Potthoff who 
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concluded that multisystem large hospitals were more likely to adopt population health activities 

into their practices because they are more likely to see a return on their investments more 

rapidly.74  

Addressing the Social Needs and Determinants of Health Through Cross-Sector 

Partnerships 

Evidence of hospital cross-sector partnerships is mostly identified through case-studies, 

often through work captured by community health collaboratives, with just a few research 

studies capturing larger sample sizes (n>100).51,54,75 However, hospitals do not often engage in 

cross-sector or collaborative work. In 2015, 69% of hospitals reported being part of a 

collaborative53 but a little more than half (53%) of local health departments reported hospitals as 

a partner in their CHA57 Additionally, about 41% of nonprofit hospitals reported no partnering 

organizations in their CHNA, though about 14% reported 10 or more partners.57 Despite the 

limited evidence of hospital cross-sector partnership work, it is clear that hospitals have engaged 

in cross-sector partnerships to address the social needs of patients, (e.g., creating referral 

networks to integrate social services into patient care plans)10,76-78 and upstream factors 

influencing the social determinants of health (e.g., violence prevention education and community 

safety programing).78  

The absence of reliable transportation is a commonly cited barrier to accessing health 

services, nutritious food, and maintaining employment.10,79 Hospitals choosing to address this 

need do so in a variety of ways. For example, some are addressing the need through a systematic 

“upstream” approach (e.g., supporting policy and infrastructure to improve transportation access 

and/or mobile clinics) and some address the social needs of patients directly (e.g., case managers 

scheduling direct transportation services through community partnerships and investing in 

resources to assess patient transportation needs, like bus passes).10,80,81 With transportation often 



 

12 

 

being an issue that impacts health, it is often identified through a screening tool used either by 

case managers or patient intake forms, which often include other social needs and barriers to 

achieving health such as food intake, violence, legal needs, utilities, usual source of care, 

medication adherence, depression, etc.82-84 However, these tools should only screen for the social 

needs hospitals can actually address.85-87  

Many hospitals have used case management services to coordinate care for their high-

cost high-need patients,88,89 because when done right, case managers can help reduce 

readmission, hospital utilization, and improve health outcomes by connecting patients with 

services to address their medical and nonmedical needs.90-92 Establishing cross-sector 

partnerships is crucial to this process as passive referral to community-based organizations has 

not been an effective method of addressing social needs because patients may need assistance 

taking action on referrals and social service agencies may not have the resources to handle an 

increased case load.87,89  

Common barriers to the success of partnerships include sustainability in planning, 

financing, and lack of trust.35,93 Additionally, the social needs of patients and the community as a 

whole often outweigh community resources and allocated funding (i.e., Medicaid investments in 

social supports).87,94 Several hospitals have begun to partner with their local housing agencies or 

community development organizations to provide transitional housing and/or affordable 

permanent housing to their patients.95-98 Many also partnered with additional organizations to 

provide wrap around services, including mental health, to patients in transitional housing to 

improve health, which has contributed to a decrease in unnecessary hospital utilization and 

readmissions, and have generated an overall cost-savings.99,100 Though some targeted 
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interventions have not been successful and these studies often emphasize the importance of clear 

communication with partners in the early stages of planning an intervention.89,101  

 Thus, multisector collaboratives that organize around a plan and shared vision, such as 

those in the CHNA and/or CHIP may be more effective in addressing the social needs of patients 

and the social determinants of health in a community. For example, a Vermont community 

identified homelessness as a prominent issue in their CHA and the CHNA revealed that 80% of 

hospitalizations were associated with patients experiencing homelessness.14 The community 

formed a Homeless Alliance around the shared goal of reducing homelessness and preventable 

hospital visits and established a Housing Trust to provide affordable housing for more than 6,000 

people. The community has also established a Street Outreach team to help people with unmet 

mental health, substance abuse, and social needs. Together with support from the governor, 

banks, and foundations, they purchased 3 motels overtime to provide free and subsidized housing 

to unhoused people and allocated a small portion of these units to the hospital for unhoused 

patients. All residents have case managers screen and assist them with accessing the medical and 

social services they need to improve their wellbeing. This multi-sector intervention has achieved 

success with a decrease in homelessness and unnecessary hospital visits, as patients have access 

to critical services that improve their lives. The need to engage various sectors for large 

collective action is an undertone in most case studies. It is also evident that most partnerships 

start off small but grow as trust builds over time.  

It is also important to note that the Vermont intervention was also dependent upon an 

annual community-benefit investment of 2.5% of the hospital’s net revenue. All nonprofit 

hospitals are uniquely tasked with providing a “community benefit” and accomplishing certain 

“community-building activities” if they want to keep their tax-exempt status in addition to the 
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CHNA and implementation plan.58 Hospitals regularly commit major financial, human, and 

intellectual resources into addressing the social needs and social determinants of health. These 

investments could be seen as strategic and effective preventive care and thus a community 

benefit. However, the federal law does not connect community benefit spending and CHNA 

implementation activities, thus most community benefit is attributed to charitable care.102,103 If 

the IRS provided more guidance around the expectations of community benefit and community-

building activities and the implementation efforts of addressing the CHNA, non-profit hospitals 

would be further incentivized to invest in the social determinants.58 This could potentially have 

an enormous effect on population health as nonprofit hospitals account for two-thirds of all U.S. 

hospitals.58 Though, with an understanding that a hospital’s future is inextricably linked to the 

community outside their walls, all hospitals, not just nonprofits, are incentivized to address the 

social determinants of health in the communities they serve.23  

A review of publicly announced funding commitments between 2017 and 2019 found 

917 hospitals investing at least $2.5 billion into projects targeting the social determinants of 

health—$1.6 billion towards housing interventions; $1.1 billion towards employment 

interventions; $476.4 million towards education interventions; $294.2 million towards food 

security; $253.1 million on social and community context interventions; and $32 million on 

transportation interventions.104 These are significant investments, however it’s important to note 

that some appeared to be a reinvestment into the business model of the hospital in some way. For 

example, hospitals may build, own, and sale the affordable housing complex. This study also 

noted that in complex projects, like housing, often identified multiple partners but in less 

complex projects, the hospital either worked alone or with a single partner (i.e., Lyft), signaling 
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that these community investments may be reinvesting into the business model of the hospital 

more so than their community and community partners.  

Less complex projects may include the provision of community health services. These 

include services aimed at addressing the social needs and determinants of health that usually do 

not generate revenue for the hospital but may lead to cost savings. They include housing, food 

access, transportation, care management, support groups, crisis prevention, etc.105 They have 

long been studied in their relation to community benefit spending, hospital characteristics, and 

community factors.105-109 Individually, these services have been studied in relation to health care 

service utilization and spending, where the provision of community health services have been 

positively associated with government and social spending.110,111 Some evidence suggests that 

partnerships for population health inadvertently bring about more resources and therefore more 

community health services,112 however, to my knowledge, these services have not been linked to 

hospital cross-sector partnerships or their level of partnership engagement.  

Knowledge Gaps  

Cross-sector partnerships exist across a spectrum of engagement, however level of 

engagement is often discussed vaguely or ignored in most of the recent literature on hospital 

cross-sector partnerships which assess merely the number of partnership sectors.69-71 This creates 

a gap in knowledge as improved outcomes are expected as partners move along the spectrum 

from informal to formal. Secondly, hospital cross-sector partnerships have mostly been 

examined through a health collaborative lens, or as a case study or limited analysis of a single 

intervention. They are often studied to understand structural and organizational drivers of 

success and development. Thus, there is a lack of evidence that examines cross-sector 

partnerships from a hospital’s perspective and a lack of evidence on the outcomes of cross-sector 
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partnerships, especially among outcomes that support a business case for hospitals to invest in 

cross-sector partnerships.  

For example, while evidence shows a gradual increase in the number of sectors that 

hospitals are partnering with, outcomes of these partnerships have mostly been presented in case 

studies.67 And while reducing hospital 30-day unplanned readmissions is a priority for nearly 

every acute care hospital, I have only been able to identify one national based study that 

examined readmissions and hospital cross-sector partnerships. The study specifically looked for 

differences in readmission rates between safety net and non-safety net hospitals and the number 

of sectors hospitals formed partnerships with. The study found no evidence that the interaction 

between partnerships and safety net hospitals was associated with readmission rates but did find 

more partnership engagement among safety net hospitals versus non-safety net hospitals.70  

Central Research Question 

Are hospitals’ investments in population health strategies improving hospital quality of 

care, specifically reducing readmission rates? The overall objective of this study is to assess the 

associations between cross-sector partnership, community health services, and 30-day unplanned 

readmissions. 

Aim 1: Examine predictors of hospital cross-sector partnerships - conduct a taxonomic 

analysis of hospital cross-sector partnerships and examine variation in hospital and community 

characteristics. Hypothesis: partnership engagement will be greater in communities without a 

shortage area designation, with high market competition, low poverty rates, greater median home 

values, greater proportions of college educated, non-elderly adults, non-Hispanic and 

predominantly white communities. 



 

17 

 

Aim 2: Assess variation in hospital services by a hospital cross-sector partnership 

structure. Hypothesis: the provision of community health services would increase with 

partnership engagement intensity.  

Aim 3: Investigate the association of hospital cross-sector partnerships and 30-day 

unplanned readmissions. Hypothesis: 30-day readmission rates will be lower among hospitals 

that partner with a variety of sectors and at more formal levels.  

Conclusion  

The United States has not historically valued the health and well-being of all people, but 

instead valued scientific/clinical/pharmaceutical innovation, free-markets, and a strong military. 

Thus, the historic collective action of major sectors in the U.S. system have resulted in the social 

and structural determinants of health experienced by people today. The most effective way to 

address the determinants of health is through a coordinated, collaborative, multisector approach 

that is culturally appropriate, equitable and socially just.113,114  

Health reform brought on many systemic changes that altered the way hospitals conduct 

business. Many have adopted case management services and are partnering across-sectors to 

integrate social services into care plans. Furthermore, as these changes persist and hospitals 

adapt, hospitals may see the value in social investments within their communities and lean into 

their role as an anchor institution.  

In choosing to research cross-sector partnerships it’s important to remember 5 guiding 

principles of collaboration: (1) collaboration is an imperative, (2) collaboration is known by 

many names, (3) collaboration is journey and not a destination, (4) collaboration is as much 

personal as it is procedural, and (5) collaboration develops in stages.32 
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Chapter 2: Predictors of Hospital Cross-Sector Partnerships for 

Population Health 
 

Background 

Collaborating across-sectors is a longstanding business practice for organizations. 

Partnerships with other organizations can influence change, innovation, and outcomes. 

Historically, hospitals have partnered mostly within the healthcare sector (i.e., other hospitals, 

clinics, providers, insurers), operating only with a limited number of non-medical 

partners.30,66,115 Guided by the growing body of evidence linking health outcomes to the social 

determinants of health, value-based care policies, payment mechanisms, and reimbursement 

schemas continue to change and adapt. This has influenced hospitals, as they look upstream to 

partner with non-medical sectors to better accommodate recent changes.116,117  

Hospitals’ partnerships with other community organizations are a key component in 

effectively addressing the health of the communities they serve. A provision in the Affordable 

Care Act requiring tax-exempt hospitals to conduct Community Health Needs Assessments 

(CHNA) every three years attempts to hold hospitals accountable for the health status of the 

communities they operate within. If effectively done, hospital partnerships with local public 

health and other community organizations can be established to not only complete CHNA118,119 

but improve population health by integrating social services into care plans to address the social 

determinants of health such as housing, transportation food,10,77,120,121 expand health care 

access,76,122 and even provide workforce development opportunities to community 

members.14,123,124
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It would follow that as partners work together and build trust, they typically will shift 

from engaging in informal transactional type of activities (i.e., funding a project, participating on 

committees, sharing data) to more formal transformational interactions (i.e., leveraging 

resources, improving processes, higher employee/patient satisfaction).45,46 A history of working 

together and with other community organizations has a demonstrated a pattern of continued 

success in future cross-sector partnership efforts.42,47 This may be because cross-sector 

partnerships have the strongest association with improved outcomes when both parties are 

heavily invested in the shared vision.42  

While there are many motivating factors behind an organization’s decision to collaborate, 

partnerships exists because our world is inherently interconnected, thereby creating a need to 

work across-sectors to achieve a mutual benefit (e.g., streamline processes, reach a broader/target 

audience, generate cost savings, share resources, etc.).41,42 However, assessing nationwide 

hospital cross-sector partnerships has been difficult because of a lack of readily accessible data. 

Most evidence of hospital cross-sector partnerships has only been captured through case-studies 

with few studies capturing larger sample sizes (n>100) that have been able to demonstrate some 

evidence of hospital cross-sector partnership networks.51,54,75 The American Hospital Association 

(AHA), began to collect partnership data as part of their annual survey in 2014, in partnership 

with the Robert Wood Johnson Foundation. A supplemental population health survey was sent 

out to hospitals by the AHA in 2015 which included a question about partnership engagement 

with 36 partners to improve population health. With a response rate of 22% (N=1,418) these data 

had offered the largest sample of hospital cross-sector partnerships. The AHA started to release 

data on hospital partnerships in their proprietary dataset beginning in 2017 and has subsequently 

stopped in 2020.  
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Hospital cross-sector partnerships in 2015 were associated with teaching hospitals, large 

hospitals, multisystem hospitals, hospitals in urban areas, and in areas with greater market 

competition, high patient volume and critical access hospitals.68,69 Additionally, hospitals in high 

quality performing areas were found to establish more partnerships and more formal 

partnerships, whereas hospitals in lower quality performing areas were less likely to established 

partnerships outside of the medical sector.73 The importance of hospital cross-sector partnerships 

is increasingly salient today, but little is still known about national levels of hospital cross-sector 

partnership engagement.10,39,125 Moreover, the community characteristics of hospital cross-sector 

partnerships has yet to be examined. 

This study aims to recreate the cross-sector partnership engagement taxonomy among a 

national sample of hospitals and explore differences in hospital and community characteristics. I 

further hypothesize that partnership engagement will be greater in communities without a 

shortage area designation, with high market competition, low poverty rates, greater median home 

values, greater proportions of college educated, non-elderly adults, non-Hispanic and 

predominantly white communities. Further improvement on this taxonomy and its predictors can 

demonstrate the need for targeted population health programing, facilitate strategic partnership 

development and engagement, and be used in future studies that assess outcomes of hospital 

behavior. 

Methods 

Data 

The taxonomic analysis was completed using data from the AHA Annual Survey 

Database™ for fiscal year 2018. This study also linked hospitals to county-level population 

characteristics from the Area Health Resource Files for 2018 using state and county FIPS codes. 
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The AHA annual survey was distributed to all open and operating hospitals in, and territories of, 

the United States. About 71% (4,400) of the 6,218 hospitals surveyed in 2018 responded.  

Sample 

This analysis focused on non-federal, acute care, general medical/surgical hospitals in the 

U.S., including the District of Columbia. This represented approximately 70% (4,341) of all 

hospitals and 79% (3,478) of respondents. Of these, 84% had responses to all partnership 

variables, 2% were missing at least one partnership variable, and 14% were missing responses 

for all partnership variables. Missing data were estimated to be missing completely at random 

but not covariate-dependent, implying that multiple imputation would not be feasible.126 

Hospitals missing all partnership variables were dropped from the study sample, while missing 

observations in hospitals with at least one partnership response were treated as having no 

partnership, resulting in a final sample of 3,007 hospitals.  

Measures 

The AHA annual survey instructed respondents to identify their partnership engagement 

level for population health initiatives with ten types of partnership sectors. The partnership 

sectors included: healthcare providers outside of the hospital’s system (including other hospitals 

and health care systems, federally qualified health centers and other community health clinics); 

health insurance companies; local and/or state public health agencies; local and/or state social 

services (e.g., food, housing, transportation, energy assistance); other local and/or state 

government agencies or representatives (including government officials, public safety, and local 

policy initiatives); non-profit organizations (e.g., national health associations, United Way, 

YMCA, service leagues, healthy community coalitions); faith-based organizations; schools (e.g., 
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childhood, primary, secondary, and colleges/universities); local businesses or chambers of 

commerce; and national businesses or national chambers of commerce. However, partnerships 

with national businesses were excluded from this analysis due to missing data.  

Partnership engagement level was identified on a 3-point scale ranging from 0-2, 

respectively representing not involved, collaboration and formal alliance. The AHA defined “not 

involved” as having no current partnerships with that type of organization; “collaboration” as an 

exchange of information and shared resources for a similar mission to enhance the capacity of 

the other partner; and “formal alliance” as a binding agreement among multiple organizations 

with merged initiatives, common goals, and metrics. Hospitals reported the strongest 

partnerships among other healthcare providers (µ=1.1, SD=.68) and the weakest with faith-based 

organizations (µ= .71, SD=.62).  

Hospital and community characteristics will be used to examine differences across 

partnership engagement clusters. With an understanding that partnerships engagement varies by 

operational standards and the environmental factors within each hospital, variation by cluster is 

expected in a well-fitting taxonomy. Hospital characteristics include ownership; size; system 

membership; teaching status; critical access hospital; sole community provider; ACO affiliation; 

established medical home; total Medicare discharges; total Medicaid discharges. County 

characteristics include: geographical region; rural; micropolitan; metropolitan;127 total hospitals 

in county; shortage area designation for primary care; dental; and mental health (no designation, 

part-county, or full county); median home value; household income; poverty rate (%); education 

(persons >24 with >3 years of college; %); elderly population (%); non-Hispanic population (%); 

and non-white population (%).128  
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Analysis 

The hospital partnership engagement taxonomy was formed using a mixture of 

hierarchical and nonhierarchical clustering methods to partition hospitals in naturally occurring 

groups based on similar partnership engagement levels across various sectors. First, a principal 

component analysis was conducted to pair-down the partnership variables into uncorrelated 

components that explain 70% or more of the total variance. Partnership variables with loadings, 

in absolute value, greater than .30 in the varimax (orthogonal) rotation were used to define the 

overarching partnership sector that made up each of the principal components. The principal 

scores were then standardized to have a mean of zero and a variance of one. Outliers were 

determined by extreme values in the 2.5th and 97.5th percentiles. Using the Winsor technique, 

these values were substituted with their corresponding percentile, which resulted in more evenly 

distributed scores that later facilitate the development of informative clusters.  

Hierarchical clusters were then derived using centroid linkages. The optimal number of 

hierarchical clusters were determined by visual inspection of the dendrogram and interpretation 

of the Calinski-Harabasz pseudo-F index and the Duda-Hart Je(2)/Je(1) index with 

corresponding pseudo t-squared statistic. This informed the k-means cluster analysis. The 

nonhierarchical clusters were specified and tested 50 times to assess the reliability and 

reproducibility of randomized cluster solutions. A visual inspection of the scree plot and inter-

item correlations were calculated to determine internal consistency by the Cronbach’s alpha.  

The cluster solution was then validated through various tests: First, using a one-way 

analysis of variance (ANOVA) to check the equality of means of each partnership sector across 

clusters, and multiple post hoc pairwise comparison tests, adjusted by Duncan’s methods for 

multiple comparisons to determine differences between each cluster. Then a discriminant 
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analysis was completed to determine how well hospitals fit into the derived clustering groups by 

the rate of correct classification using the mean values of the variables making up each of the 

components.  

Internal validity was further tested on randomly split halves of the sample, where the 

unweighted percent of agreement between the categorical clusters in the first and second 

subsamples were computed and compared using a number of raters, such as Cohen's kappa.129 

Higher levels of agreement between the two clusters indicated a greater reliability of the cluster 

solution, and any disagreement among raters would have been evaluated to determine the cause. 

Results of the subsample and full sample analysis were then compared. 

Several other sensitivity analyses were completed. For example, hierarchical clusters 

were also derived using average and Ward’s linkages. The cluster-analysis was completed first, 

without addressing outliers in the principal component scores, then with the original partnership 

variables, and then with other partnership groupings (i.e., medical vs. nonmedical). Lastly, the 

entire analysis was completed on three other sample populations: the entire sample of 

respondents, a sample restricted to nonprofit hospitals, and a sample restricted to hospitals that 

were part of multihospital systems. The resulting taxonomy for each sensitivity analysis was 

similar to the results presented and available upon request.  

Lastly, we examined various hospital and community characteristics to assess if these 

differed across the hospital partnership engagement clusters. Differences among hospital and 

community characteristics were tested using Pearson chi-square tests for categorical variables 

and ANOVA for continuous variables. All analyses were completed using Stata®/MP version 

16.1. 
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Results 

Most hospitals (93%) reported having at least 1 partnership for population health, of 

which nearly 45% (n=1,253) reported partnerships within all 9 sectors. Hospitals reported an 

average of 6.83 partnerships for population health in 2018. The level of partnership engagement 

varied across-sectors (see Figure 1). Partnerships were most often reported among public health 

agencies (85%), schools (82%), other healthcare providers (81%), social services (80%), local 

businesses (79%), and nonprofits (79%), and less often with other government agencies and 

representatives (74%), faith-based organizations (62%), and health insurance companies (61%). 

Collaborations were formed most often with public health agencies (69%) social services (68%), 

and local businesses (67%), while formal alliances were formed most often with other providers 

(29%), schools (20%) and health insurance (22%).  

Figure 1: Range of Hospital Engagement with Partners, 2018 (N=3,007) 

  

Principal Component Analysis  

The principal component analysis resulted in the reclassification of the 9 partnership 

sectors into 4 components representing overarching uncorrelated partnership sectors. The means 
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of each component reported in Table 1 represent the average level of partnership engagement 

(range 0-2) instead of the standardized predicted scores to facilitate interpretation. Component 1 

represents the government sector as it was defined by state and local government agencies, 

representatives, and policy initiatives. Component 2 can be thought of as the economic sector 

because it was defined by partnerships with schools and local businesses. Component 3 

represents the healthcare sector which was made up of partnerships with other providers and 

health insurance plans. Component 4 represents the nonprofit sector, as it was defined by 

partnerships with faith-based and other nonprofit community organizations. These components 

represent 77% of the variance in the sample and a standardized mean Cronbach alpha of 0.8537, 

suggesting that the scale of these components have a high level of internal reliability. 

Table 1: Principal Component Analysis of Hospital Partnerships for Population Health  

Partnership Sectors Mean Std. 
Component 

Loadings 
Variance 

Cumulative  

% Variance 
alpha 

Component 1: Government 0.92 0.49 
 

2.65 0.29 0.7891 

Public Health  1.01 0.56 0.61 
   

Social Services 0.92 0.56 0.57 
   

Other Government 0.84 0.59 0.43 
   

Component 2: Economic 0.97 0.53 
 

1.75 0.49 0.7968 

Schools 1.02 0.62 0.69 
   

Local Businesses  0.91 0.56 0.70 
   

Component 3: Healthcare 0.97 0.62 
 

1.35 0.64 0.8243 

Other Providers 1.10 0.68 0.55 
   

Health Insurance 0.83 0.76 0.81 
   

Component 4: Nonprofits 0.83 0.55 
 

1.21 0.77 0.8432 

Nonprofits 0.96 0.61 0.33 
   

Faith-Based 0.71 0.62 0.87 
   

Notes: Means represent the average partnership engagement scale (range 0-2) instead of the standardized predicted scores to facilitate 

interpretation. N=3,007 

 

Cluster Analysis  

Upon examination of the cluster analyses of partner engagement across the four 

overarching partnership sectors, a four-cluster solution was determined to be the best fit which 

produced cluster of sizes 530 (18%), 772 (25%), 1140 (38%), and 565 (19%), respectively. Each 

component was tested for equality within and across each cluster and in each case an ANOVA 

test indicated there was significant differences across clusters (p< .001). Figure 2 presents the 
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four-cluster solution where the means of each cluster represent the average values of partnership 

engagement instead of the standardized means to facilitate interpretation. 

The clusters were classified using the concepts of organizational learning, specifically the 

contradiction between exploitation (the use and development of things already known) and 

exploration (the pursuit of new knowledge) previously used to describe hospital cross-sector 

partnerships.72,130 The first cluster can be described as “independent” because the average 

partnership engagement of these hospitals was 0.18, meaning partnerships were not often 

established. When partnerships were established, they were more likely with other healthcare 

providers and least likely with nonprofits. Meanwhile, hospitals in Cluster 4 were classified as 

“explorative” because these hospitals were highly engaged in partnerships in every sector with 

an average partnership engagement of 1.57. They are in pursuit of new knowledge, accepting the 

risk of the unknown. 

Figure 2: Classification of Hospitals Based on Partners and Engagement (N=3,007) 
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Therefore, it was the differences in partnership engagement within the healthcare and nonprofit 

sectors that distinguishes these two clusters. For Cluster 2, the average partnership engagement 

was 0.76, with weaker than average partnerships with government (0.90), economic (0.95), 

healthcare (0.62), and nonprofits (0.58). Further examination of each partnership sector (analysis 

not shown) revealed wide variations of partnership engagement. Within the healthcare sector, 

hospital partnership engagement with other healthcare providers averaged at 0.97, which was 

higher than the government and economic sectors. However, low partnership engagement with 

health insurance (0.27) decreased the healthcare sector to an average of 0.62. Within the 

nonprofit sector, partnership engagement with other nonprofits averaged 0.84 while partnership 

engagement with faith-based organizations averaged 0.32. Within the government sector, 

partnership engagement tapered from 1.03 among public health agencies, to 0.90 among social 

service agencies, and 0.77 among other agencies/representatives. Lastly, partnership engagement 

within the economic sector ranged from 1.00 among schools and 0.90 among businesses. This 

variation in partnership engagement across-sectors can be interpreted as “exploitative” since 

partnerships seem to be made strategically within sectors, possibly using information that is 

already known to safeguard the operations of the hospital.130  

The mean partnership engagement in Cluster 3 is 1.06, with greater than average 

partnership engagement across all sectors, though still close to the mean. Partnership engagement 

within the healthcare sector stands out at 1.19, while government (1.00), economic (1.00), and 

nonprofit (1.03) sectors hover just above their means. This type of partnership behavior is 

thought of as “ambidextrous” because they exhibit both exploratory and exploitative 

behaviors.131 Exploratory behaviors can be seen through their collaborative engagement across 
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all sectors and exploitative behaviors can be defined by the higher level of engagement within 

healthcare sector, which signals a dependence on things already known to be beneficial.130 

Cluster Validation 

The four-cluster solution was validated using two tests, Duncan’s multiple range tests, a 

multiple pairwise comparison of means method, and discriminant analysis. Each component had 

significant P-values (<0.001) across every cluster comparison in the first test, meaning the 

differences between each cluster were beyond what would be expected by chance. In the second 

test, the original partnership sector engagement variables were used to develop classification 

rules for assigning hospitals to one of the four clusters that emerged. Results from the 

discriminant analysis of the cluster solution generated a 97% rate of correct classification, 

suggesting that the four-cluster solution was internally valid. These test results support the 

development of the partnership engagement hospital taxonomy.  

Examination of Hospital Characteristics by Engagement Cluster 

Table 2 shows the variation in hospital characteristics by cluster. These measures were 

not included in the cluster analysis. All the variables were significant across the clusters at p-

values =< .001. General hospital characteristics associated with partnership engagement, include 

large-sized, teaching status, multihospital systems, not for profit ownership, and greater 

discharges associated with Medicaid. Medicare discharges, critical access hospitals, and sole 

community providers had an inverse relationship with partnership engagement. Independent 

hospitals had a greater percentage of Medicare discharges and were more often critical access 

hospitals, while exploitative hospitals had the greatest percentage of sole community providers. 
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Table 2: Examination of Hospital Characteristics by Partnership Engagement Cluster 

Clusters: Independent 
n=530 

Exploitative 
n=772 

Ambidextrous 
n=1140 

Explorative 
n=565 

p-value Total 
N=3007 

Hospital Characteristics       

Hospital Size       
Small (<100 beds) 69.40% 60.20% 40.10% 24.80% <.001 47.60% 

Medium (100-299 beds) 21.70% 29.00% 35.20% 37.70%  31.70% 

Large (300+ beds) 8.90% 10.80% 24.70% 37.50%  20.80% 
Teaching Status  

    
  

Non-teaching 72.80% 65.70% 50.90% 31.50% <.001 54.90% 

Minor 24.90% 31.10% 42.20% 51.00%  37.90% 
Major 2.30% 3.20% 6.90% 17.50%  7.10% 

Ownership  
    

  

Not for Profit 45.50% 60.40% 77.50% 84.10% <.001 68.70% 
For Profit 20.60% 12.00% 8.10% 5.10%  10.70% 

Public (Government) 34.00% 27.60% 14.50% 10.80%  20.60% 

Hospital System  
    

  

No 49.10% 39.60% 23.20% 14.70% <.001 30.40% 

Yes 50.90% 60.40% 76.80% 85.30%  69.60% 

Critical Access Hospital 
    

  
No 57.20% 60.20% 78.30% 90.30% <.001 72.20% 

Yes 42.80% 39.80% 21.70% 9.70%  27.80% 

Sole Community Provider 
    

  
No 90.80%  89.40% 94.60% 96.30% <.001 92.90% 

Yes 9.20% 10.60% 5.40% 3.70%  7.10% 
Medicare Dischargesa 56.21% 54.61% 52.00% 49.00% <.001 52.91% 

Medicaid Dischargesa 15.20% 17.27% 18.82% 20.00% <.001 18.00% 

NOTES: Differences across clusters were examined using chi-square tests for categorical variables, and ANOVA for 

continuous variables. a = continuous variable, data presented represented the mean and standard deviation (mean(SD)). 

Examination of County Characteristics by Engagement Cluster 

Table 3 shows the variation in county environment and population characteristics by 

cluster. In general, partnership engagement increases with urbanicity, part-county shortage 

designation, hospital competition, median home value, household income, educational 

attainment, and non-white population. Independent hospitals were characterized by higher 

percentages of hospitals in rural areas, in the South, whole county shortage area designations, the 

lowest median home values, the lowest household income, highest rate of poverty, and lower 

educational attainment. Ambidextrous hospitals had the highest percentage of hospitals in 

micropolitan areas, the Midwest, no primary care or dental shortage designation, and greatest 

elderly population. Explorative hospitals had the highest percentages for hospitals in the 

Northeast and west regions, and non-Hispanic population, while hospitals had the highest 

percentages of metropolitan areas, all three part-county shortage designation areas, exploitative 

no mental health shortage designation, other hospitals in the area, median home value, household 
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income, educational attainment, and non-white population. Clusters varied by region. Hospitals 

in the Northeast were likely to be ambidextrous, followed by explorative, exploitative, then 

independent. Hospitals in the West were similar, but independent then exploitative. Hospitals in 

the Midwest were more likely to be exploitative, explorative, ambidextrous, then independent. 

Lastly, hospitals in the South were more likely to be independent, ambidextrous, explorative then 

exploitative. 

Table 3: Examination of County Characteristics by Engagement Cluster 

Clusters: Independent 
n=530 

Exploitative 
n=772 

Ambidextrous 
n=1140 

Explorative 
n=565 

p-value Total 
N=3007 

County Characteristics  
    

  

Census Regions       

Northeast 5.50% 10.10% 17.80% 16.10% <.001 13.30% 
Midwest 30.40% 39.80% 31.30% 33.30%  33.70% 

West 16.40% 15.50% 17.20% 17.00%  16.60% 

South 47.70% 34.60% 33.70% 33.60%  36.40% 

Urbanicity 
    

  

Rural 38.70% 32.00% 14.80% 5.80% <.001 21.70% 

Micro 18.10% 20.10% 16.80% 10.40%  16.70% 
Metro 43.20% 47.90% 68.30% 83.70%  61.60% 

Shortage Area - Primary Care 
    

  

No Designation 9.40% 12.00% 9.00% 7.60% <.001 9.60% 
Part County 78.30% 76.30% 84.40% 89.70%  82.20% 

Whole County 12.30% 11.70% 6.60% 2.70%  8.10% 

Shortage Area - Dental 
    

  
No Designation 16.20% 17.40% 13.30% 11.50% <.001 14.50% 

Part County 74.20% 76.20% 82.00% 87.30%  80.10% 

Whole County 9.60% 6.50% 4.60% 1.20%  5.40% 
Shortage Area - Mental Healtha 

    
  

No Designation 3.60% 6.00% 6.10% 7.60% <.001 5.90% 

Part County 38.50% 43.10% 60.90% 72.00%  54.50% 

Whole County 57.90% 50.90% 33.10% 20.40%  39.60% 

Total Number Hospitals 2018a 7.2 6.2 8.7 13.3 <.001  8.7 

Median Home Value 2014-18a $157,800 $173,973 $210,211 $232,486 <.001 $195,855 
Household Income    2014-18a $52,917 $55,075 $58,541 $62,242 <.001 $57,355 

% Below Poverty      2014-18a 15.20% 14.70% 14.30% 14.10% <.001 14.50% 

% College Educated 2014-18a 23.30% 24.40% 28.70% 31.90% <.001 27.20% 
% 65+ in 2018 a 18.17% 18.43% 17.33% 16.15% <.001 17.54% 

% non-Hispanic 2018 a 84.60% 87.05% 87.18% 84.53% <.001 90.00% 
% non-white 2018 a 16.10% 14.30% 19.40% 22.30% <.001 18.00% 

NOTES: Differences across clusters were examined using chi-square tests for categorical variables, and ANOVA for 
continuous variables. a = continuous variable, data presented represented the mean and standard deviation (mean(SD)). 

Discussion 

This analysis resulted in four types of hospital clusters based on their level of engagement 

with four partnership sectors. Among the 3,007 non-federal, acute care, general medical/surgical 

hospitals in the study sample, 18% made up the first cluster which were classified as independent 

because they had little to no partnerships in any sector, while 19% in last cluster were classified 
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as explorative because they established partnerships across every sector and did so at more 

formal levels of engagement. Cluster number two made up 25% of the sample and was classified 

as exploitative because of their weaker partnerships within the healthcare and nonprofit sector 

being largely due to partnerships established with one type of partner versus another within a 

sector group. This indicates that they may establish partnerships based on known facts. Lastly, 

cluster three was the largest group formed, representing 38% of the sample. It was classified as 

ambidextrous because these hospitals exhibited exploratory and exploitative partnership 

behavior; they established partnerships across every sector, but most formal partnerships were 

formed within the healthcare sector.  

These findings are in line with previous findings by Noh, et.al., who also found larger 

hospitals, not for profit hospitals, and teaching hospitals to be more likely classified as 

explorative. This study also linked hospitals with system memberships and hospitals with higher 

rates of Medicaid discharges to higher partnership engagement, thus the classification of 

explorative.69 Hospitals with higher rates of Medicare discharges, critical access hospitals and 

sole provider hospitals had inverse relationships with partnership engagement across clusters. 

Sole provider hospitals were more likely to be exploitative, while the other two were more likely 

to be independent.  

This study adds new knowledge around county characteristics of hospital partnership 

engagement. In general, partnership engagement increases with urbanicity, part-county shortage 

area designation, total surrounding hospitals, median home value, household income, educational 

attainment, and non-white population; hospitals with these characteristics are more likely to be 

explorative. With the exception of part-county shortage area designation, all of these 

characteristics were to be expected as they are associated with large, teaching hospitals69,128 and 
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support the claim that large multisystem hospitals are more likely to be working on upstream 

population health efforts.74  

Hospitals in whole county shortage area designations had an inverse relationship with 

partnership engagement across clusters and were more likely classified as independent. Provider 

shortage areas are associated with higher levels of poverty, unemployment, uninsured, elderly 

and typically identify underserved populations who experience poorer health outcomes and 

health disparities. With the knowledge that social needs are greater in the populations, cross-

sector partnerships may be crucial in these areas. However, providers in these areas may be more 

focused on addressing the medical needs of the population. This could be explained by a 

potential lack of partners to partner with in the area. Hospitals in areas not designated as a 

shortage area for primary care or dental were more likely to be exploitative, whereas hospitals in 

areas not designated as a mental health shortage area were more likely to be explorative. The 

Whole-county shortage area relationship could potentially be explained by the lack of total 

surrounding hospitals, and/or the fact that rural areas are more likely to be designated as shortage 

areas.  

Hospitals in counties with a greater population of elderly were more likely classified as 

exploitative, a pairwise comparison of means indicated that differences between independent and 

exploitative were negligible and thus elderly population had an inverse relationship with 

partnership engagement. This could also be explained by rural areas, as rural areas have a greater 

percentage of elderly, which may also explain why higher rates of Medicare discharges resulted 

in an inverse relationship with partnership engagement. Lastly, hospitals in counties with more 

Hispanic people were more likely to be ambidextrous and exploitative, as the difference between 

the two was also found to be negligible. 
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Limitations 

This study has several limitations. First, the sample is not perfectly representative of 

hospitals nationwide. Hospitals in the Midwest, medium-sized hospitals, government non-federal 

hospitals and hospitals with Medicare discharges accounting for 40.2-50.3% of all discharges 

were slightly overrepresented in this study. Additionally, this study is subject to response and 

recall bias as the AHA annual survey is dependent on a hospital representative’s answers. It is 

assumed that this representative would be informed about the ongoing practices within the 

hospital, but it is possible that other partnerships exist unbeknownst to them. Data availability 

limited this study to an assessment of the unidirectional relationship from the hospital’s 

perspective, where the level of engagement is not validated by the partner. Nor can it assess the 

strength of the partnership, duration, monetary exchange, or partnership satisfaction based on the 

available data.  

This dissertation will further examine this taxonomy to test if partnership engagement is 

associated with the availability of population health services and assess if partnership 

engagement is associated with better health outcomes. Other studies should test how well this 

taxonomy holds up with other organizational taxonomies of health networks and hospital 

governance. For example, Stephen M. Shortell pointed out that his taxonomy of hospital systems 

could provide insightful information about the organizational behaviors of hospitals.132 He 

predicted that hospitals which are highly centralized and highly differentiated should have high 

partnership engagement with non-healthcare-related partners. As the value-based services 

continues to gain traction this taxonomy can be useful in describing the role of cross-sector 

partnerships. For example, the Centers for Medicare and Medicaid Services innovation center 

funded 29 organizations to participate in a 5-year program aimed at fostering partnerships with 
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community-based organizations and hospitals to address the social determinants of health. This 

taxonomy can be used to assess how partnership engagement varied across hospitals and partners 

and used to measure outcomes against. 

Conclusion 

The purpose of this study was to classify hospitals based upon their level of engagement 

in partnerships for population health and assess associations between partnership engagement 

and characteristics of the hospitals and the community they serve. Since it is established that 

poor health outcomes are often exacerbated by the social determinants of health, including 

education, transportation, housing, and access to food,133-135 more hospitals are looking to partner 

with community organizations to address the social needs of patients aimed at improving patient 

outcomes and ultimately hospital quality.72,74,136-138 This study defined a four cluster taxonomy of 

hospitals based on their partnership engagement across four partnership sectors. Most hospitals 

are engaging collaboratively across partner sectors, but still rely heavily on partnerships with 

other healthcare providers to improve population health. This taxonomy can be used in future 

research to study the implications of partnership engagement on participation in value-based care 

programs and health outcomes. Hospital stakeholders may find these results useful in their 

evaluation of partnerships and in their evidence-based decision-making processes.  
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Chapter 3: The Association Between Hospital Cross-Sector Partnerships 

Engagement and the Provision of Community Health Services 
 

Background 

The United States has the most expensive health care system in the world, and yet, 

despite achieving average population health outcomes, which is why most health reform efforts 

have centered around cost containment strategies with an emphasis on quality to achieve the 

triple aim.21,139 While provisions of the Affordable Care Act shift payments from volume-based 

(i.e., fee-for-service) to value-based (i.e., accountable care organizations), there are calls for 

greater integration of social services in health care and cross-sector collaboration as reform 

efforts continue to promote population health.58,140 This is largely because it is well known that 

social determinants of health, defined by the World Health Organization as the structural 

determinants and “conditions in which people are born, grow, live, work and age,” have a 

significant impact on health; influence health care access, utilization and outcomes; and thus are 

major contributors to the persistent and pervasive health disparities present in the U.S.3  

Nonprofit hospitals account for two-thirds of hospitals in the U.S. and are uniquely 

tasked with providing a “community benefit” and accomplishing certain “community-building 

activities” if they want to maintain their tax-exempt status.58 While research demonstrates much 

of this community benefit is tabulated as charitable care,102,103 the intent is to encourage 

nonprofit hospitals to move from merely providing charitable care, conducting assessments, and 

establishing action plans to taking action, investing in the communities they serve, and 

improving the social determinants of health. Since hospitals regularly commit major financial, 

human, and intellectual resources into addressing health challenges, addressing social inequities 

is a form of preventive care. With an understanding that a hospital’s future is inextricably linked 
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to the community outside their walls,23 if hospitals adequately invest in the communities they 

serve, they should receive higher quality ratings, incur fewer payment penalties, and retain a 

high-quality workforce. Therefore, all hospitals are incentivized to promote population health 

initiatives.  

Many hospitals do this by providing services the community values, aimed at addressing 

the social needs of patients and the social determinants of health of the communities they serve. 

These services usually do not generate revenue for the hospital but may lead to cost-savings 

overtime. These services have been referred to as social services,141 community health 

services,142 community benefit activities,105,106 community health promotion services,107,143 

community-oriented outreach services,132 among others, and include housing, food access, 

transportation, care management, support groups, crisis prevention, etc. They have long been 

studied in their relation to community benefit spending, hospital characteristics, and community 

factors.105-109 Individually, these services have been studied in relation to health care service 

utilization and spending, where the provision of community health services have been positively 

associated with government and social spending.110,111 Some evidence suggests that partnerships 

for population health inadvertently bring about more resources and therefore more community 

health services.112 

To improve access to these services, many hospitals have begun to systemically screen 

their patients for unmet health-related social needs.10,84,144,145 These include income, educational 

attainment, difficulty paying for medication, food insecurity, housing instability, utility needs, 

transportation needs, and interpersonal safety. Screening is highly associated with hospitals 

under alternative payment models, such as accountable care communities, though hospitals 

should only screen for the measures they can address.85-87 For example, many hospitals offer case 
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management services to their high-cost high-need patients,88,89 because when done right, case 

managers can help reduce readmission, hospital utilization, and improve health outcomes90-92 as 

passive referral to community-based organizations has not been an effective method of 

addressing social needs.87,89  

Cross-sector partnerships have long been at the center of solving large population health 

concerns,8,36,146-148 and the importance of these partnerships remains salient today as evident by 

the global response to COVID-19. For example, cross-sector partnerships and collaboration were 

essential in addressing misinformation, vaccine mistrust, promoting and facilitating access to 

COVID-19 testing sites; providing alternative housing for healthcare providers; and solving 

supply chain issues for personal protective equipment, vaccines, computers, and even toilet 

paper.149-152 However, they were also pertinent in addressing the non-medical social needs of 

patients. For example, when California announced shelter-in-place orders to prevent the spread 

of COVID 19, Contra Costa Health Services (a local county-based safety-net health system) was 

able to identify 7,096 Medicaid beneficiaries in the county at the highest risk for respiratory 

infection and assess what social determinants were preventing them from adhering to the shelter-

in place mandate. These social needs were addressed through their partnerships with local food 

banks, transit authority, pharmacies and other medical care providers, which allowed Contra 

Costa County to maintain positive infections and hospitalizations of approximately around 3% of 

the tested and untested population.151  

While there is no doubt that hospitals are investing more in collaborative population 

health initiatives, little is known about the relationship between hospital cross-sector partnerships 

and the provision of community health services. Thus, this study seeks to assess if hospital 

partnership engagement (HPE) is associated with the hospitals’ provision of community health 
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services. We hypothesize that the provision of community health services would increase with 

HPE intensity.  

Methods 

Data 

The 2018 American Hospital Association’s (AHA) Annual Survey was used to identify 

hospital services, partnerships, and characteristics. The survey was distributed to all 6,218 open 

and operating hospitals in the U.S. and received a 71% response rate. A qualified staff member 

from each hospital reported and confirmed all data on behalf of their institution. These data were 

linked to the Minority Health Social Vulnerability Index (SVI) dataset using state and county 

FIPS codes. Although, the Minority Health SVI was released in 2021, it added county-level 

measures of healthcare access and health status to the 2018 SVI created by the Centers for 

Disease Control and Prevention (CDC) and Agency for Toxic Substances and Disease Registry 

(ATSDR). The final sample size included 3,006 non-federal, acute care, general medical/surgical 

hospitals in the U.S. and the District of Columbia with at least one response to the partnership 

questions and SVI data. 

Measures 

This study focused on the total number of community health services each hospital 

provided in their local community. Community health services were defined in previous research 

and include community health education, health fairs, community outreach, hospital sponsored 

support groups, fitness center access, enabling services, transportation to health services, crisis 

prevention, community psychiatric education, child wellness programing, employment 

assistance, teen outreach, community violence prevention programs, meal delivery, and 



 

40 

 

supportive housing.105,132 Reference            Appendix 2: Definitions of Each Community Health 

Service for definitions of each. Hospitals were asked in the AHA annual survey whether the 

service was provided in their local community by the hospital, their health system, or another 

provider through a formal arrangement (e.g., contract or joint venture). The AHA survey 

emphasized “provided in their local community” and since partnerships are the focus of this 

study, the total number of services were calculated using one response per service if it was 

provided by either of those mechanisms (range: 0-15). 

The main independent variable was hospital partnership engagement (HPE). In Chapter 2 

a taxonomy of hospitals partnership behavior was developed which classified hospitals by the 

sectors they partnered with and their level of engagement (not involved, informal, or formal). 

Hospitals were classified as either as independent, exploitative, ambidextrous, or explorative. 

Independent refers to hospitals with little to no partnerships, while explorative refers to hospitals 

that partner across all sectors and often at a formal level. Exploitative refers to hospitals that 

form partnerships strategically within each sector, especially among evidence-based partners 

(i.e., other providers, public health, and schools), and ambidextrous hospitals are those that 

exhibit exploratory and exploitative partnership behavior, where they collaborate across all 

sectors but have stronger partnerships within the healthcare sector.  

Hospitals participating in alternative payment models may be incentivized to work 

collaboratively across-sectors to improve health outcomes, thus we controlled for accountable 

care organization (ACO) affiliation. Hospitals were considered to have an ACO-affiliation if 

they reported currently leading or participating in an ACO, otherwise they were considered 

unaffiliated. Other variables include hospital characteristics, such as nonprofit, for-profit, or 

public ownership; hospital system membership (yes/no); hospital size based on number of beds 
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(e.g., 1-99, 100-299, 300+); teaching status based on AHA methodology (e.g., non-teaching, 

minor, major); and geographic region based on the U.S. Office of Management and Budget 

designation (e.g., rural, micropolitan, metropolitan).  

County-level community characteristics were pulled from the Minority Health Social 

Vulnerability Index database.153 This included six indices, scaled from 0 to 1 (low to high 

vulnerability) that measured socioeconomic status (below poverty, unemployed, income, no high 

school diploma); household composition and disability (aged 65 or older, aged 17 or younger, 

older than age 5 with a disability, single-parent households); minority status and language (non-

Hispanic White population, speak English “less than very well”); housing type and transportation 

(multi-unit structures, mobile homes, crowding, no vehicle, group quarters); health care 

infrastructure and access [reverse coded] (hospitals, urgent care clinics, pharmacies, primary care 

physicians, uninsured); medical vulnerability (cardiovascular disease, chronic respiratory 

disease, obesity, diabetes, no internet access). These measures indicate the relative vulnerability 

of every county, except for Rio Arriba County, New Mexico, which accounted for the loss of 1 

hospital, due to data collection errors reported by the U.S. Census Bureau.  

Analysis  

The relationship between HPE and community health services was assessed in three 

ways. The first used Chi-squared tests of independence and two sample t-tests to examine 

differences in the provision of community health services across HPE intensity. The second 

employed Poisson regression analyses with and without state-fixed effects to account for various 

state policies (e.g., state efforts to lead or participate in accountable care models or additional 

quality reporting or improvement programs) that may influence the provision of these services. 

The third employed multiple binary logistic regression models to assess the adoption of each 
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service by HPE and ACO-affiliation controlling for the same hospital and community 

characteristics. Standard errors were adjusted for clustering by states using robust standard 

errors. Incident rate ratios (IRRs) are reported for Poisson regressions and odds ratios are 

reported for logistic regressions. Model fit was assessed using generalized linear models. 

Controlling for states allowed the generalized linear models to mimic the fixed effects in Poisson 

models, producing identical results. 

Other sensitivity analyses included using the linear regression models and negative 

binomial models. Additionally, the total sum of community health services was adjusted to 

include only measures with at least 10% and 20% difference in service provision. Lastly, other 

county-level characteristics were used, first the summarized index for all six SVI indices and 

secondly, data from the Area Resource File. Results from these sensitivity tests were similar to 

the findings presented in this study and are available upon request, though results using the 

overall SVI found no statistical difference in the provision of services by overall SVI. However, 

the strength of using the SVI data compared to other community indices, is the availability of 

separate categorical indices that accounted for the overall index. This allowed us to assess for 

specific county characteristics that attributed to the provision of community health services. All 

analyses were conducted in Stata version 16.0. The University of Maryland’s institutional review 

board determined this research did not meet the federal definition of human subjects research.  

Results 

 The sample included 3,006 hospitals (see Table 4). In order of HPE intensity, 18% of 

hospitals exhibited independent HPE, 26% exploitative, 38% ambidextrous, and 19% 

explorative. A little more than half (53%) of the sample reported an affiliation with an ACO. 

Most hospitals were more often owned by a non-profit, with for-profits and publicly owned 
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hospitals representing 11% and 21% of the sample, respectively. Most were part of a health care 

system, had more than one hundred beds, were a nonteaching hospital, and located in a 

metropolitan area. The mean ranking for socioeconomic status, household composition, health 

care access, and medical vulnerability were under the 50th percentile, indicating that most 

counties had relatively lower levels of poverty, unemployment, older populations, disabled 

populations, poor healthcare access, etc. The mean ranking for minority status and language and 

housing type and transportation were above the 50th percentile, indicating that most counties had 

higher levels of non-white populations, persons that speak English “less than very well”, multi-

unit structures, crowding, and persons with no vehicle. 

Table 5 provides details on the distribution of each of the twelve community health 

services across HPE intensity. More than half of hospitals in the sample provided community 

health education (95%), health fairs (92%), community outreach (87%), support groups (79%), 

and access to a fitness center (54%). This is followed by transportation to health services (48%), 

crisis prevention (47%), enabling services (46%), community psychiatric education (44%), 

children wellness programing (42%), employment services (34%), teen outreach (31%), and 

community violence prevention (28%). Meal delivery (23%) and supportive housing (22%) were 

provided in about 1 in 5 hospitals.  

The average number of community health services hospitals provided increased with 

each category of HPE, from 3.5 (SD=2.4) in independent, 4.5 (SD=2.6) in exploitative, 6.1 in 

ambidextrous (SD=2.9), and 7.7 (SD=2.9) in explorative, and differences between groups were 

statistically significant (p<.001). Within each category of HPE, the proportion of hospitals 

providing each community service grew as HPE intensity increased from independent, 

exploitative, ambidextrous, and explorative. Additionally, differences in the provision of each 
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service between HPE groups were statistically significant (p<.05) except in two instances, where 

differences in fitness center access between independent and exploitative hospitals and 

differences in meal delivery between exploitative and ambidextrous hospitals were not 

statistically significant. 

The odds of providing each service increased with HPE intensity, even when accounting 

for the other covariates, and controlling for state-fixed effects (Table 6). The provision of 

community health education, health fairs, community outreach, hospital sponsored support 

groups, community psychiatric education, and children's wellness programming was statistically 

significant (p<.05) at every level of HPE compared to independent HPE. The likelihood of 

providing transportation to health services, enabling services, crisis prevention, employment 

services, teen outreach, and community violence prevention was statistically significant (p<.05) 

in ambidextrous HPE and explorative HPE relative to independent HPE. The odds of providing 

access to a fitness center, providing meal delivery services, or supportive housing services was 

only statistically significant in hospitals with exploratory HPE relative to independent HPE 

(p<.05). Lastly, ACO-affiliation was statistically significant (p<.05) in providing community 

health education, hospital sponsored support groups, access to a fitness center, employment 

services, teen outreach, community violence prevention, and meal delivery. 

 

Overall, the results from the Poisson regression models indicate that the provision of 

community health services increases with HPE intensity (Table 7: Poisson Regression Models 

Assessing Variation in Hospital Community Health Services, with and without State-fixed 

Effects (N=3,006)). Holding all other variables constant and using independent HPE as the 

reference group, exploitative HPE was associated with 16% (SE=0.030, p<.001) more services or 

13% (SE=0.032, p<.001) with fixed effects; ambidextrous HPE was associated with 29% 
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(SE=0.032, p<.001) more services or 24% (SE=0.039, p<.001) with fixed effects; and explorative 

HPE was associated with 39% (SE=0.047, p<.001) more services or 32% (SE=0.047, p<.001) 

with fixed effects. ACO-affiliated hospitals provided 12% (SE=0.016, p<.001) more services 

compared to unaffiliated hospitals holding other variables constant or 11% (SE=0.033, p<.001) 

with fixed effects.  

The provision of community health services was positively associated with nonprofit 

hospitals, health care system membership, larger (more beds) hospitals, teaching hospitals, and 

urban geography; and negatively associated in counties with higher rates of medical 

vulnerability. Without accounting for state-fixed effects, household composition was negatively 

associated with the provision of community health services (p<.05), meaning less services were 

provided in counties with lower working aged adults (aged 18-65 years), more individuals who 

report a disability, and single-parent households, though that difference was not statistically 

significant when comparing differences with and across states. Additionally, the provision of 

community health services was positively associated with greater non-white and non-English 

speaking populations (p<.10) and poor health care access (p<.05), though the differences across 

counties were only statistically significant under state-fixed effects.  

Discussion  

This study found HPE to be a significant predictor of the total sum of community health 

services provided by hospitals, as well as each community health service. As hypothesized, the 

number of services and the likelihood of providing each service increased with HPE intensity 

and this held true when state-level effects were controlled for. While this study included services 

that were provided in their local communities by the hospital, within their health care system, 

and through joint ventures, the results were similar when examining only services provided 
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directly through the hospital. These results support other findings that demonstrate the need for 

cross-sector collaboration to address the social needs and social determinants of 

health.10,149,154,155  

As expected, ACO-affiliation was a significant predictor of community health services. 

On average, ACO-unaffiliated hospitals provided 1 less service than ACO-affiliated hospitals. 

This study did not find a significant moderation effect of ACO-affiliation on the relationship 

between HPE and community health services, but HPE and ACO-affiliation are positively 

correlated (results available upon request).71 This was expected because a main feature of ACOs 

is working with partners to improve health outcomes. These finding also support Dr. Stephen M. 

Shortell’s prediction that highly centralized hospitals offering a variety of services would have 

greater partnership engagement with non-healthcare-related partners.132 

Findings support hypothesis, where the provision of community health services was 

found to be positively associated with nonprofit hospitals, multihospital systems, large hospitals 

(more beds), teaching hospitals, and urban geography as these types of hospitals are more likely 

to have more available resources, access to cross-sector partners,69 participate in an alternative 

payment model,137 and tend to be financially stable, so they can take on the risk of addressing 

upstream factors.151,156 Of the six social vulnerability indices included in the model, three were 

statistically significant. More services were provided in counties with higher rates of minorities 

and non-English speakers and in counties with poor health care access, but less in counties with 

higher rates of medical vulnerability, older populations, and individuals with disabilities. Future 

studies may wish to assess and evaluate the provision of community health services on a 

neighborhood level to assess utilization, community satisfaction, and any associated community 

benefit of providing these services. Additionally, it is likely that less services were provided in 
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counties with higher rates of medical vulnerability because of associated strains on the healthcare 

system serving high-need populations. However, research indicates that HPE intensity and 

community health services can help improve primary care access, emergency department 

utilization, and inpatient stays for medically vulnerable populations.17  

With the growing interest in addressing the social determinants of health to target 

population health and the continual shift to value-based payment models, it is likely that the 

provision of community health services will continue to rise. Though, little is still known about 

the provision of, access to, and long lasting benefits of providing community health services.138 

For example, hospitals may be able to provide access to in-house services like supportive 

housing,157 medical-legal partnerships that address unsafe living conditions,158 food, and other 

social services159 but they are unable to directly address the underlying structural determinates 

that exacerbate health.160 However, over time, continuing to address the social determinates of 

health through a multisector approach is necessary to succeed in achieving population health 

improvements.161 Effective cross-sector partnerships are necessary to help hospitals facilitate 

access to community social services, deduplicate services, fund projects, and advocate for 

community services and programs.89,159,162 Over time, these efforts may bring about social 

justice.  

Limitations 

This study has several limitations. First, the study is subject to response and recall bias as 

the AHA annual survey is dependent on a hospital representative’s answers. It is assumed that 

this representative would be informed about the ongoing services provided by the hospital, but it 

is possible that other services exist unbeknownst to them. Second, data on the provision of 

services, ACO-affiliation, and partnerships are limited and therefore cannot assess the intensity 
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or degree to which these services are provided, length of ACO participation, or partnership goals. 

Third, while county-level characteristics are controlled for using the Minority Health Social 

Vulnerability Index data, counties and hospital service areas are not necessarily synonymous. 

Fourth, Poisson models are subject to overdispersion, though goodness of fit was assessed using 

generalized linear models and using robust standard errors. Fifth, while all logistic models used 

the same equation, the explanatory power of the equation widely varied in each service and 

maybe measuring the same thing.163 Lastly, results are subject to unobserved heterogeneity 

because the model cannot account fully for similarities among hospitals.  

Future research should seek to assess if differences in service provision is associated with 

service utilization, health outcomes, and patient satisfaction. Previous research found positive 

association between enabling services and primary care and patient satisfaction.80 Furthermore, a 

more in-depth analysis should be done to assess within state differences, differences by 

rural/urban geography, and by patient diagnosis, as some of these services may only be provided 

to specific subpopulation of patients.  

Conclusion 

We found a positive association between HPE the provision of community health 

services. HPE was a significant predictor of each service. Controlling for state-level effects 

improved the model fit and suggests that state-level factors account for the differences in service 

provision. The provision of community health services is expected to rise with interest and 

pressure to integrate social services and medical care. Future research should consider HPE when 

assessing the availability of community health services.  
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Table 4: Sample Characteristics, 2018 

 Total 

 N=3006 

Hospital Partnership Engagement n    (percent) 

     Independent 530    (17.6%) 
     Exploitative 772    (25.7%) 

     Ambidextrous 1,139    (37.9%) 

     Explorative 565    (18.8%) 
Accountable Care Organization  

     Unaffiliated  1,420    (47.2%) 

     Affiliated 1,586    (52.8%) 
Ownership  
     Non-Profit 2,064    (68.7%) 

     For-Profit 323    (10.7%) 
     Public 619    (20.6%) 

Hospital System  
     No 913    (30.4%) 
     Yes 2,093    (69.6%) 

Bed-Size  
     Small (<100) 1,429    (47.5%) 
     Medium (100-299) 953    (31.7%) 

     Large (300+) 624    (20.8%) 

Teaching Status  
     Non-teaching 1,650    (54.9%) 

     Minor 1,141    (38.0%) 
     Major 215      (7.2%) 

Geographic Location  
     Rural 654    (21.8%) 
     Micropolitan 501    (16.7%) 

     Metropolitan  1,851    (61.6%) 

Social Vulnerability Indices (0-1)a mean      (SD) 
     Socioeconomic Status  0.44      (0.26) 

     Household Composition & Disability  0.41      (0.29) 

     Minority Status & Language  0.70      (0.28) 

     Housing Type & Transportation  0.58      (0.27) 

     Health Care Access  0.41      (0.23) 

     Medical Vulnerability 0.38      (0.28) 

Data Source: 2018 American Hospital Association annual 

survey and 2018 Minority Health Social Vulnerability Index.  
a = Index scaled percentile from 0 (low vulnerability) to 1 (high 

vulnerability) 
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Table 5: The Provision of Community Health Services by Hospital Partnership Engagement  

Hospital Partnership Engagement  
 

Overall 

Independent Exploitative Ambidextrous Explorative Total  
n=530 n=772 n=1140 n=565 p-value N=3007 

Community Health Services % % % %  % 

Community Health Education No 

Yes 

17 

83 

6 

94 

3 

97 

1 

99 

 

<.001 

6 

94 

Health Fair No 
Yes 

19 
82 

9 
91 

5 
95 

3 
97 

 
<.001 

8 
92 

Community Outreach No 30 17 7 3 
 

13 

  Yes 70 83 93 98 <.001 87 

Support Groups No 46 26 13 5  21 
Yes 54 74 87 95 <.001 79 

Fitness Center No 60 57 41 29 
 

46 

  Yes 40^ 44^ 59 72 <.001 54 
Transportation No 69 62 48 32 

 
53 

  Yes 31 38 52 68 <.001 48 

Crisis Prevention No 78 67 43 29 
 

53 
  Yes 22 33 57 71 <.001 47 

Enabling Services No 80 71 44 25 
 

54 
  Yes 20 30 56 75 <.001 46 

Community Psychiatric Education No 82 67 50 31 
 

57 

Yes 18 33 50 69 <.001 44 
Children’s Wellness Program No 81 68 52 63  58 

Yes 19 32 48 64 <.001 42 

Employment Services No 83 74 62 49 
 

66 
  Yes 17 26 38 51 <.001 34 

Teen Outreach No 91 81 63 44 
 

69 

  Yes 9 19 37 57 <.001 31 
Community Violence Prevention  No 91 82 66 52 

 
72 

Yes 9 18 34 48 <.001 28 

Meal Delivery  No 83 78 78 67 
 

77 
  Yes 17 22^ 22^ 33 <.001 23 

Supportive Housing No 86 82 78 69 
 

79 

  Yes 14 18.40 22 32 <.001 22 
 Total   Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

 
Mean (SD) 

Community Health Services 3.5 (2.4) 4.6 (2.6) 6.2 (2.9) 7.7 (2.9) 
 

5.6 (3.1) 

Data Source: Author’s analysis of 2018 American Hospital Association (AHA) annual survey  

Notes: Services are listed in order provision from most often to least often provided. Chi-square test of independence p-values are displayed. 
Results indicate that the provision of every community health service is associated with Hospital Partnership Engagement. Two sample t-tests 

were used to assess differences between each category of Hospital Partnership Engagement. Results indicate that differences were all at least 

statistically significant at the 95% level unless otherwise denoted (^ = not statistically different between indicated groups). 
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Table 6: State-Fixed-Effects Logistic Regression Estimates for Community Health Services 
 

 

Community Health 

Education 

(N=2,683) 

 
Health Fairs 

(N=2,713) 

 
Community 

Outreach (N=2,911) 

 
Support Groups 

(N=2,933) 

 
Fitness Center 

(N=2,991) 

 OR SE     OR SE     OR SE     OR SE     OR SE  

Hospital Partnership Engagement 
     Independent Ref.    Ref.    Ref.    Ref.    Ref.   

     Exploitative  2.83 (0.57) *** 1.90 (0.35) ***  1.56 (0.24) **  1.73 (0.25) ***  0.91 (0.11)  

     Ambidextrous  3.43 (0.81) *** 2.36 (0.48) ***  2.39 (0.42) ***  2.32 (0.36) ***  1.17 (0.15)  
     Explorative 4.53 (2.02) *** 2.85 (0.90) ***  4.71 (1.47) ***  3.74 (0.90) ***  1.54 (0.24) ** 

Accountable Care Organization  

     Affiliated vs. Unaffiliated 1.69 (0.37) *  1.12 (0.19)   1.29 (0.19)   1.67 (0.21) ***  1.74 (0.16) *** 
                    

 

Transportation 

(N=3,006) 

 

Enabling Services 

(N=2,996) 

 

Crisis Prevention 

(N=3,002) 

 Community 

Psychiatric Education 

(N=3,002) 

 Children's 

Wellness 

(N=3,002) 

 OR SE   OR SE   OR SE   OR SE   OR SE  

Hospital Partnership Engagement 

     Independent Ref.    Ref.    Ref.    Ref.    Ref.   

     Exploitative  1.04 (0.14)   1.2 (0.18)   1.16 (0.17)   1.70 (0.26) ***  1.39 (0.21) * 
     Ambidextrous 1.29 (0.17) *  2.21 (0.32) ***  1.86 (0.27) ***  2.11 (0.32) ***  1.74 (0.25) *** 

     Explorative  1.97 (0.30) ***  3.60 (0.63) ***  2.28 (0.39) ***  3.01 (0.53) ***  2.27 (0.38) *** 

Accountable Care Organization  
     Affiliated vs. Unaffiliated 1.15 (0.10)   1.65 (0.17)   1.73 (0.17)   1.23 (0.12)   1.42 (0.14)  
                    

 

Employment 

Services (N=2,991) 

 

Teen Outreach 

(N=2,985) 

 Community 

Violence Prevention 

(N=2,985) 

 

Meal Delivery 

(N=2,985) 

 

Supportive 

Housing (N=2,931) 

 OR SE   OR SE   OR SE   OR SE   OR SE  

Hospital Partnership Engagement 
     Independent Ref.    Ref.    Ref.    Ref.    Ref.   

     Exploitative  1.23 (0.19)   1.43 (0.28)   1.38 (0.27)   1.11 (0.17)   1.11 (0.19)  

     Ambidextrous  1.46 (0.22) **  2.25 (0.41) ***  2.15 (0.39) ***  0.98 (0.15)   1.23 (0.20)  
     Explorative  1.80 (0.30) ***  3.61 (0.73) ***  2.47 (0.49) ***  1.56 (0.27) *  1.70 (0.31) ** 

Accountable Care Organization  

     Affiliated vs. Unaffiliated 1.26 (0.12) *  1.47 (0.16) ***  1.30 (0.14) *  1.29 (0.14) *  0.98 (0.11)  
Data Source: 2018 American Hospital Association (AHA) annual survey and the 2018 Minority Health Social Vulnerability Index.  

Note: Logistic regressions controlling for state fixed effects. Other covariates include hospital ownership, system membership, bed size, teaching statis, geographical 

location, county-level socioeconomic status, county-level household composition & disability, county-level minority status & language, county-level housing type & 

transportation, county-level health care access, and county-level medical vulnerability. Sample size varies because some states had no variation.  

Abbreviations: ***p<0.001; **p<0.01; *p<0.05; OR= Odds Ratio; SE= Standard Error; N= Sample Size 
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Table 7: Poisson Regression Models Assessing Variation in Hospital Community Health 

Services, with and without State-fixed Effects (N=3,006) 

Without  

State-fixed Effects 

 With  

State-fixed Effects 

              IRR SE (95% CI)  IRR SE (95% CI) 

Hospital Characteristics 
   

 
   

Hospital Partnership Engagement (HPE)        

     Independent Ref.    Ref.     

     Exploitative 1.16 0.030 (1.11,1.22)***  1.13 0.032 (1.07,1.20)*** 

     Ambidextrous 1.29 0.032 (1.23,1.35)***  1.24 0.039 (1.17,1.32)*** 

     Explorative 1.39 0.037 (1.32,1.46)***  1.32 0.047 (1.23,1.42)*** 

Accountable Care Organization (ACO)          
     Unaffiliated Ref.    Ref.    
     Affiliated 1.12 0.016 (1.08,1.15)***  1.10 0.033 (1.04,1.17)** 

Ownership          
     Non-Profit Ref.    Ref.    
     For-Profit 0.66 0.020 (0.62,0.70)***  0.70 0.027 (0.65,0.76)*** 

     Public 0.96 0.019 (0.92,0.99)*  1.01 0.029 (0.96,1.07) 

Hospital System          
     No Ref.    Ref.    
     Yes 1.13 0.019 (1.09,1.17)***  1.13 0.026 (1.08,1.18)*** 

Bed-Size          
     Small (<100) Ref.    Ref.    
     Medium (100-299) 1.19 0.025 (1.15,1.24)***  1.18 0.033 (1.12,1.25)*** 

     Large (300+) 1.24 0.031 (1.18,1.30)***  1.24 0.051 (1.15,1.35)*** 

Teaching Status          
     Non-teaching Ref.    Ref.    
     Minor 1.09 0.019 (1.06,1.13)***  1.07 0.022 (1.03,1.11)** 

     Major 1.24 0.030 (1.18,1.30)***  1.16 0.029 (1.11,1.22)*** 

County Characteristics          

Geographic Location          
     Rural Ref.    Ref.    
     Micropolitan 1.07 0.031 (1.01,1.13)*  1.06 0.033 (0.99,1.13) 

     Metropolitan  1.12 0.035 (1.05,1.19)***  1.09 0.028 (1.03,1.14)** 

Socioeconomic Status  0.95 0.047 (0.86,1.05)  1.00. 0.060 (0.89,1.13) 

Household Composition  0.92 0.038 (0.85,1.00)*  0.98 0.045 (0.90,1.08) 

Minority Status & Language  1.02 0.050 (0.92,1.12)  1.18 0.065 (1.06,1.32)** 

Housing Type & Transportation  0.95 0.033 (0.88,1.01)  0.98 0.041 (0.90,1.06) 

Health Care Access  0.99 0.031 (0.93,1.05)  1.07 0.035 (1.01,1.14)* 

Medical Vulnerability 0.91 0.039 (0.83,0.99)*  0.84 0.056 (0.74,0.96)** 

Akaike Information Criterion (AIC)   14,558.21     13,838.40  

Bayesian Information Criterion (BIC)   14,678.38     13,952.56 
Data Source: 2018 American Hospital Association annual survey and the 2018 Minority Health Social Vulnerability Index.  
Abbreviations: N= Sample Size: IRR = incident rate ratio; SE = standard error; CI = Confidence Intervals; ***p<0.001; **p<0.01; *p<0.05;  
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Chapter 4: Hospital Cross-Sector Partnership Engagement and 30-Day 

Unplanned Readmissions 
 

Background 

The United States continues to spend more on health care than any other high-income 

country, despite achieving average population health outcomes.1,2 it’s largely thought to be due 

to the influence of the social determinants of health, such as the conditions in which people are 

born, live, work, and age.133,164,165 To incentivize lower healthcare spending, improved health 

outcomes and improved patient satisfaction,21 the Centers for Medicare & Medicaid Services’ 

(CMS) links hospital payments to hospital quality metrics such as the Hospital Readmissions 

Reduction Program (HRRP), and publicly reports hospital quality measures.  

With nearly a decade of penalties, policy revisions, and the continual refinement of 

quality metrics, the HRRP has been credited with improving hospital readmissions from 16.7% 

in 2010 to 15.7 in 2017166–though, the amount of credit to be given is highly debated.167,168 

Readmission reductions are associated with effective care transitions169, thus many hospitals 

have hired care coordinators,170 targeted high-utilizers,101,171 and/or partner with more outpatient 

services/providers.172 Hospitals participating in value-based payment model(s) have also seen 

reductions in readmission rates.92,173,174 While readmission rates for targeted conditions of the 

HRRP declined more drastically than nontargeted conditions, overall national readmission 

reductions have plateaued since 2015.175,176 Thus, readmissions remain a prevalent issue.166  

One of the widely promoted strategies to improve readmission rates and hospital quality 

is to address the social determinants of health with an aim to eliminate unjust and avoidable 

health disparities.5 This work requires a thorough examination of why the conditions in which 
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people live and work are impacting their health and devising interventions that go beyond health 

care and public health, to stimulate environmental, political, physical, economic, systemic, and 

social change.6 This is why hospitals must go beyond screening patients for social risk factors, 

passively referring them to social services, and population health management and invest in 

cross-sector partnerships to address the social aspects that affect health.37,87,89  

For example, hospitals that are part of multisector collaboratives have reduced 

community violence, provided legal services, and conducted workforce readiness and life skills 

training.177 Cross-sector partnerships have been linked to preventable deaths, lower unnecessary 

utilization, and lower costs.73,155,178,179 Case studies have even found readmission reductions 

when hospitals partner with meal delivery,178 housing,78,180 and transportation services.81 Cross-

sector partnerships are a vital part of addressing the social determinants, but effective 

partnerships built upon the collective impact model take time and other resources.12,47,73,78 Cross-

sector partnerships can exist across a spectrum of engagement from a funding arrangement, to 

information and resource sharing, to a formal [written] alliance.72 Though, formal partnerships 

are associated with better health outcomes as it establishes a framework for the collaboration, 

identifies shared goals, and builds upon a level of trust.12,47,73,78  

The examination of partnership engagement is often overlooked in research studies. For 

example, a study found that participation in valued-based payment plans was associated with 

more cross-sector partnerships but it’s unclear if these partnerships were informal or formal.71 

Additionally, most research on cross-sector partnerships that involve hospitals are case studies 

with a limited scope (i.e., one partner, initiative, service), focus on local public health 

departments or community collaboratives, and/or examine partnership development, 

sustainability, and satisfaction rather than hospital outcomes. While this research is necessary 
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and fundamental to building the knowledge base, there is a lack of large-scale quantitative 

research assessing hospital cross-sector partnership engagement, utilization, and outcomes from 

the hospitals’ perspective. This type of evidence is needed to support hospital decision-makers as 

they invest in population health strategies to achieve the Triple Aim: improved patient 

experiences, improved health, and lower costs.21  

The overall objective of this study is to assess the relationship between hospital cross-

sector partnership engagement and hospital quality. This study focuses on the outcome of 30-day 

hospital-wide all-cause unplanned readmissions because it is a validated proxy measure of 

hospital quality.181,182 The central hypothesis of this study posits that 30-day readmission rates 

will be lower among hospitals that partner with a variety of sectors and at more formal levels. 

Partnering at a formal level would suggest that patient referrals to social services may be 

coordinated, intentional and treated with high priority, as research demonstrates patients rarely 

follow through with referrals to social service agencies on their own, even when they identify a 

need for the service (i.e., food access, housing, transportation, etc.), and therefore may need 

further assistance in taking action.87,89 In theory, these partnerships can be leveraged to address 

the social needs that exacerbate patient health outcomes.183  

Methods 

Data 

The 2018 American Hospital Association’s (AHA) Annual Survey was used to identify 

non-federal acute care general medical/surgical hospitals respondents that answered at least 1 of 

the partnership for population health questions (N=3,007).184 Using the Medicare Provider 

Number, this file was merged with CMS’ 2018 hospital inpatient prospective payment system 

impact file185 to obtain hospital payment and geographic identifiers, and CMS’ Unplanned 
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Hospital Visits – Hospital file from quarter 2 of the 2020 Annual Hospital files, which contained 

2018 thirty-day hospital-wide all-cause unplanned readmission rate (reference Appendix 3: Data 

Source Information).186 Lastly, 2018 population characteristics were pulled from the Minority 

Health Social Vulnerability Index (SVI) and the Area Health Resource File using state and 

county FIPS codes.153 The Census Bureau reported data collection errors for 1 county, which 

resulted in the loss of 1 hospital from the sample. Another 117 hospitals were dropped from the 

sample because of missing readmission rates: 27 were not in the CMS dataset, 19 had no data for 

the reporting period, 58 had less than 25 readmissions, and 12 were not participating in the 

inpatient and outpatient quality reporting programs. The final sample consisted of 2,890 

hospitals. 

Measures 

Dependent Variables. This study used the thirty-day hospital-wide all-cause unplanned 

readmission measure as a proxy to measure hospital quality.181,182 This all-cause readmission 

measure assesses the rate at which patients require urgent (unplanned) rehospitalization within 

thirty days of being discharged from the hospital. A readmission is only counted if it is an 

unplanned inpatient admission to a short-term acute care hospital, and only one admission is 

counted per patient within thirty days after their initial discharge. A lower rate is associated with 

higher/better quality. The hospital-wide all-cause measure is assessed annually. The publicly 

available data consists of the risk-standardized rates for fee-for-service Medicare enrollees, 65 

years or older, admitted into nonfederal acute care hospitals, and adjusts for a person and 

population characteristics. Person-level adjustments are made based on the age and comorbidities 

of patients at their initial hospitalization and population-level adjustments are made at the 

hospital-level based on discharge diagnosis codes of initial hospitalizations.  
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This study first examines readmission rates as a continuous variable with rates ranging 

from 12.9 (low) to 21 (high), a mean of 15.23, and standard deviation of 0.73. The natural log of 

readmission rates was used to reduce right-skewness. Knowing that readmission rates are risk 

standardized, we expect to see small marginal effects. Therefore, we also examined the tails of 

readmissions rates as categorical variables – to assess the probability of being amongst the top 

performing hospitals and the probability of being amongst the poorest performing hospitals. 

Dividing readmission rates into quartiles, the first was labeled as “top performing” hospitals and 

hospitals in quartiles 2-4 were labeled as “other hospitals”. Top performing hospitals had 

readmission rates of 14.8 or lower and included 28% of the sample. Then hospitals in quartile 4 

were labeled the “poorest performing” hospitals, with quartiles 1-3 labeled as “other hospitals”. 

Poor performing hospitals had readmission rates of 15.7 or higher and included 23% of the 

sample. 

Independent Variables. Hospital partnership engagement (HPE) is the main 

independent variable of interest. HPE categories were defined in our previous study using a 

taxonomy of hospitals’ partnership behavior which clustered hospitals by the sectors they 

partnered with and level of engagement (not involved, informal, or formal) using a widely used 

methodology.72,132,142,187 Hospitals were classified as either as independent, exploitative, 

ambidextrous, or explorative. Independent refers to hospitals with little to no partnerships, while 

explorative refers to hospitals that partner across all sectors and often at a formal level. 

Exploitative refers to hospitals that form partnerships strategically within each sector, most often 

with other providers, public health departments, and schools. Ambidextrous hospitals are those 

that exhibit exploratory and exploitative partnership behavior, where they collaborate across all 

sectors but have stronger partnerships within the healthcare sector.  
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Research suggest that higher readmission rates are seen in system affiliated hospitals, 

teaching hospitals, for profit hospitals, large hospitals, rural hospitals, and hospitals across 

regions.180,188 The AHA survey was used to identify these hospital structural characteristics: 

hospital system affiliation (no/yes); teaching hospitals (no/yes; identified by Council of Teaching 

Hospitals membership); hospital ownership (nonprofit, for profit, public), hospital size 

(measured using hospital beds: small<100), medium=100-299, large=>300). Geographic 

identifiers were pulled from the CMS Impact file, such as rurality (large urban, small urban, and 

rural), and region defined by the four main Census divisions (Northeast, Midwest, South, and 

West). Additionally, this study controlled for critical access hospital designation identified in the 

AHA survey (no/yes) because they may not have the same incentive to improve hospital quality 

as their Medicare payments are not tied to readmission rates.  

Major predictors of higher readmission rates are social risk factors,189 less post-discharge 

facilities in the area such as skilled nursing facilities,180,190 the previous year’s readmission 

rate,175,191 and safety net hospitals.70 The Minority Health Social Vulnerability Index (range 0-1, 

where 0=low vulnerability and 1=high vulnerability) represented the social risk factors and the 

number of skilled nursing facilities in the area was pulled from the Area Health Resource File. 

Both are measured at the county-level for year 2018. With no federal definition of a safety-net 

hospital, this study used a common method where safety-nets were defined as hospitals serving a 

larger proportion of Medicare and Medicaid patients, using the fourth quantile of Medicare 

Disproportionate Share Hospital (DSH) patient percentage pulled from CMS’s Impact file.70 The 

2017 Medicare readmission penalty was also pulled from the Impact file and ranged from 0-3%.  



 

59 

 

Analysis  

Two sample t-tests were used to examine differences in sample characteristics by 

readmission performance, where low and average performing hospitals were compared to the top 

performing hospitals – the hospitals with the lowest rates. Simple and multiple regressions were 

then used to assess the relationships between HPE and overall readmission rates using ordinary 

least squares (OLS) regressions. Readmission rates were log transformed to account for 

skewness in the model, thus, the natural log was easily translated as the marginal effect. The 

odds of performing amongst the top 25% of hospitals was assessed using logistic regressions. 

Robust standard errors were used to adjust for heteroskedasticity. Analyses were conducted in 

Stata version 16.0. The University of Maryland’s institutional review board determined this 

research did not meet the federal definition of human subject’s research. 

Results 

Sample Characteristics  

The average thirty-day all-cause readmission rate for this sample was 15.23(SD=0.73). 

Lower readmission rates are desired. Average/poorer performing hospitals (n=2,084) had an 

average readmission rate of 15.53 (SD=.581) and ranged from 14.9 to 21, whereas top 

performing hospitals (n=806) had an average readmission rate of 14.41 (SD=.364) and ranged 

12.9-14.8. Table 8 presents a comparison of sample characteristics by performance level, where 

the lower and average performing hospitals were compared to the higher performing hospitals. 

Two-sample t-tests were used to assess differences. There appears to be no significant (p<.05) 

differences in the proportions of HPE levels between high and lower performers. However, 

significant differences were seen between these two groups among all other covariates.  
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As expected, higher performing hospitals were in counties with lower social 

vulnerability, received a smaller readmission penalty in 2017, and were less likely to be a safety-

net hospital. However, lower performing hospitals had a greater number of skilled nursing 

facilities in their county. Lower performing hospitals had greater proportions of critical access 

hospitals, teaching hospitals, for-profit and government owned hospitals, smaller hospitals, rural 

hospitals, and hospitals in the South. Higher performing hospitals were more likely to be part of 

a hospital system, be a nonprofit, be medium sized, be in a micropolitan area, and located in the 

West.  

Comparison of readmission rates by HPE  

Table 9 displays the differences in readmission rates by performance and across the four 

levels of HPE. The proportion of top performing hospitals increases with HPE intensity, from 

25% in independent HPE, 27% in exploitative HPE, 29% in ambidextrous, and 30% in 

explorative. However, the proportion of poor performing hospitals remained steady at about 23% 

across all levels of HPE.  

Average readmission rates decreased with HPE intensity, from 15.25 (SD=.647) in 

independent HPE to 15.18 (SD=.74) in explorative HPE. Top performing hospitals had greater 

variation in readmission rates. Among the top performers, independent HPE (14.5, SD=.318) and 

exploitative HPE (14.48, SD=.339) had significantly higher rates of readmission rates in 

comparison to ambidextrous HPE (14.39, SD=.392, p<.01) and explorative HPE (14.36, 

SD=.353, p<.01). Among the poorest performing hospitals, differences in readmission rates were 

insignificant. Independent HPE had the lowest readmission rates (16.15, SD=0.5) followed by 

explorative HPE (16.19, SD=.453), and exploitative and ambidextrous HPE had an average of 

14.96 and 14.91, respectively.  
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Effect of HPE on Readmission Rates 

The simple and multiple linear regression results can be found in Table 10. When looking 

at the univariate relationship between HPE and readmission rates, readmission rates were slightly 

smaller across HPE intensity when compared to independent HPE, resulting in little predictive 

power (R2=0.15). Nevertheless, hospitals with explorative HPE had rates 0.05 (SE=0.003; 

p=0.071) percentage points smaller than independent HPE. After accounting for hospital 

structural characteristics, the relationship between HPE and readmissions grew (R2=12). 

Readmission rates among hospitals with explorative HPE were 0.80 (SE= 0.003, p=0.006) 

percentage points smaller than hospitals with independent HPE holding all else constant. 

However, most of the change in average marginal effect was explained away when other major 

predictors of readmission rates were added to the model (R2=24). Hospitals with explorative HPE 

had readmission rates 0.56 (SE=0.003; p=0.038) percentage points smaller than independent 

HPE, holding all else constant. 

Among hospital predictors, higher readmission rates were associated with critical access 

hospitals, teaching hospitals, for profit and government hospitals, hospitals with 100 beds or 

more, hospitals that are not part of multihospital systems, hospitals in large urban areas, and 

hospitals in the Northeast region. This remained true even after accounting for other predictors, 

though their magnitude of effect changed. Holding all else constant, the number of skilled 

nursing facilities in the county, social vulnerability, the percent of Medicare readmission penalty 

received in the previous year, and safety-net hospitals were all associated with higher 

readmission rates.  
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The Odds of Being a Top Performing Hospital 

The results of the univariate logistic regression indicate a greater probability of being a 

top performing hospital with each level of HPE when compared to independent HPE (see Table 

11). The odds of being amongst the top performing hospitals were 25 times greater (SE=0.155; 

p=0.070) for hospitals with ambidextrous HPE and 31 times greater (SE=0.182; p=0.057) for 

hospitals with explorative HPE. However, HPE could only explain approximately 0.14% of the 

variation in performance and this significant association was explained away once hospital-level 

predictors were added to the model (PR2=6.15). HPE remained an insignificant predictor of top 

performing hospitals once other major predictors of readmissions were added to the model 

(PR2=10.17). 

In model two, the probability of being a top performing hospital was greater in hospitals 

that were part of multihospital systems than those that aren’t; small urban and rural areas than 

large urban areas; and in every region when compared to the Northeast. Lower probabilities were 

seen in critical access hospitals, teaching hospitals, for profit hospitals, and public hospitals. 

Hospital size was an insignificant predictor. However, after controlling for other predictors of 

readmissions, hospital size became a positive predictor of being a top performing hospital. The 

marginal effect changed for other hospital predictors, but the association remained the same. 

Furthermore, the number of skilled nursing facilities in the county, social vulnerability, the 

percent of Medicare readmission penalty received in the previous year, and safety-net hospitals 

were all negatively associated with the odds of being a top performing hospital, holding all else 

constant.  
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The Odds of Being a Poor Performing Hospital 

The results of the univariate logistic regression indicate no significant relationship 

between HPE and readmission rates (see Table 12). When controlling for hospital predictors, the 

odds of being amongst the poorest performing hospitals was 23 times less (SE=0.116; p=0.078) 

for hospitals with ambidextrous HPE and 38 times less (SE=0.109; p=0.006) for hospitals with 

explorative HPE when compared to independent HPE (PR2=10.56). After adding major 

predictors of readmission rates to the model, the marginal effect of HPE decreased. The 

difference in odds between ambidextrous and independent HPE was no longer significant, and 

the odds of being a poor performing hospital was now 34 (SE=0.121; p=0.024) times less for 

hospitals with exploratory HPE than independent HPE (PR2=17.31). 

The odds of being a poor performing hospital were greater in teaching vs non-teaching 

hospitals; for profit vs nonprofit hospitals; and among medium and large hospitals vs. small 

hospitals. While the odds of being a poor performing hospital were lower for critical access 

hospitals, hospitals that are part of multihospital systems, hospitals in small urban vs large urban 

areas, and hospitals in every region vs. the Northeast. These effects remained strong after 

controlling for major predictors of hospital readmissions in all variables but for critical access 

hospitals, which now had 63 times greater odds of being a poor performing hospital. 

Furthermore, all major predictors of readmission rates had greater odds of being amongst the 

poorest performing hospitals.  

Discussion  

 This study examined the average marginal effect of HPE on 30-day hospital-wide all-

cause unplanned readmission rates and the odds of being a top performing hospital. Overall, 

readmission rates were smaller across levels of HPE intensity. Hospitals with explorative HPE 
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had significantly (p<0.01) lower readmission rates than hospitals with independent HPE, even 

after controlling for other predictors of readmission rates. In the full model, rates differed by half 

a percent (0.56), which is meaningful as readmission rates ranged from 12.9 to 21, had a mean of 

15.23 and standard deviation of 0.73. Despite HPE being a significant (p<0.1) predictor of top 

performing hospitals in the univariate logistic regression, HPE became an insignificant predictor 

after including other predictors of hospital readmissions. HPE may not be a strong predictor of 

top performing hospitals, but HPE was a significant predictor of performing better than the 

poorest performing hospitals. 

These findings support the growing body of case studies that are assessing hospital-level 

outcomes of cross-sector partnerships. As anchor institutions in the communities they serve, if 

hospitals invest in collaborative cross-sector efforts to address the social determinants of health, 

they may experience a positive return on that investment, as improved hospital quality.23 While 

literature indicates that most hospital cross-sector partnerships are developed as part of the 

CHNA process, required by the Internal Revenue Services for non-profit hospitals, partnerships 

that address the social determinants of health are often established intentionally to improve 

hospital quality.67 For-profit hospitals are also uniquely able to serve as a community anchor 

because they are often in counties with higher unemployment and uninsured rates, low self-

perceived health, and in states that expanded Medicaid.192  

Findings also promote the classification of partnerships across the spectrum of 

collaboration/engagement. A previous study examined the effect of hospital cross-sector 

partnerships and safety-net hospital status on readmission rates, where partnerships were indexed 

to create a continuous variable.70 The authors found safety-net hospitals had more partnerships 

than non-safety-net hospitals, but they found no relationship between the interaction of 
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partnerships and safety-net hospitals on readmission rates. The authors agree that establishing a 

partnership is not enough to see an improvement in hospital outcomes. For example, a case study 

examined the referral program established through an informal partnership between a hospital 

and social service, and found that patients rarely followed through on the social service referral.89 

This was thought to be due to low levels of patient health literacy and motivation, the lack of 

follow-up from the referrer, and unclear expectations set in the partnership. Clear partnership 

goals, expectations, and communication channels are fundamental to partnership development.  

However, it is important to note that passive screening and referrals are an ineffective 

approach to population health as they address the social needs of patients and not the 

community.193 Additionally, many social service agencies do not have the capacity to address an 

influx of cases.194 Therefore, hospitals should work collaboratively with social service agencies 

from idea conception through implementation and onwards. As partnerships continually become 

a focus of population health strategies, the AHA should consider increasing the scale of 

partnership engagement from the 3 point-scale currently used to the 5-point scale used in their 

supplemental 2015 Population Health Survey to capture a more precise level of partnership 

engagement. 

While HPE was a weak predictor of top performing hospitals, this was somewhat 

expected as studies have had difficulties in identifying strategies that continuously reduce 

readmission rates. Previous research has instead found top performing hospitals were 

distinguished by aspects of organizational culture. For example, they intentionally worked to 

improve intra-hospital collaboration, worked to share data with post-acute care providers, 

addressed the process of reducing readmissions with a growth mindset, and addressed 



 

66 

 

readmissions from a patient-centered perspective instead of a hospital- and penalty-centered 

perspective.195  

Furthermore, this study found higher rates of readmission and thus lower probability of 

being a top performer when hospitals were in more socially vulnerable counties, even after 

controlling for rurality, critical access hospitals, and safety-net hospitals. These findings support 

the call for CMS to further evaluate how readmission rates and/or penalties are calculated as 

current risk adjustment methodologies do not fully account for patient risk factors.70,196 

Additionally, the number of skilled nursing facilities was a significant but weak predictor. 

Perhaps future studies should adjust for a full measure of post discharge care supply, such as 

palliative care, home health, nursing homes, skilled nursing facilities, primary care physicians 

and nurse practitioners.172 While CMS is considering using the hospital-wide all-cause 

readmission rate as the measure used to assess hospital penalties, future studies should assess the 

association between HPE and readmission penalties.166 Researchers should also assess 

differences in HPE and readmission rates over time.  

Limitations 

This study was designed as a cross-sectional study and therefore causality between HPE 

and readmission rates cannot be established. The analysis was limited to 3 levels of partnership 

engagement. This study cannot evaluate the level of partnership engagement. Additionally, AHA 

data was subject to response and recall bias. It is assumed that an informed representative 

responded to the survey, but it is possible that other partnerships exist unbeknownst to them. 

Next, data was limited to hospitals with readmission rates. It is possible that high performing 

hospitals with fewer than 25 cases were not captured in the study because readmission rates for 

hospitals with fewer than 25 Medicare readmissions were set to missing. The National Quality 



 

67 

 

Forum reindorsed the all-cause readmission measure in 2017 but noted that changes in hospital 

readmission rates have begun to plateau, though the same number of hospitals receive a penalty 

each year. With concerns that the methodology is not capturing a change in readmission rates, 

they expressed a desire to see changes in the methodology when they reevaluate the measure in 

2023.  

Conclusion 

Hospital-wide all-cause readmission rates are a good measure of overall hospital quality. 

This study found modest reductions in readmission rates in hospitals with explorative HPE, after 

accounting for hospital and other major predictors of readmission rates. Improving population 

health requires hospitals to work with and across multiple sectors. These results show a 

preliminary benefit to establishing a variety of cross-sector partnerships and strategically 

establishing formal partnership with those that are dedicated to accomplishing a shared goal. 

AHA should continue to collect these data as more research is needed on hospital cross-sector 

partnerships.  
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Table 8: Sample Characteristics by Readmission Performance, 2018 

 

30-Day Hospital Wide  

All-Cause Readmission Performance 
   

 Lower Performers   Top Performers   Sample Total 

 n=2,084 (72%)  n=806 (28%)   N=2,890 

30-Day Hospital Wide  
     All-Cause Readmission Rate  μ=15.53 (SD=.581) 

 
μ=14.41 (SD=.364)   μ=15.23 (SD=.73) 

Hospital Partnership Engagement          
     Independent 374 (18%)  122 (15%) + 

0.072 
  496  (17%) 

     Exploitative 536 (26%)  198 (25%)  0.523 
  734  (25%) 

     Ambidextrous 784 (38%)  320 (40%)  0.302 
     1,104  (38%) 

     Explorative 390 (19%)  166 (21%)  0.250 
  556  (19%) 

Hospital Predictors          
Critical Access Hospital          
     No  1473 (71%)  652 (81%) *** 

0.000 
     2,125  (74%) 

     Yes 611 (29%)  154 (19%) *** 
0.000 

  765  (26%) 

Hospital System          
     No  650 (31%)  199 (25%) *** 

0.001 
  849  (29%) 

     Yes 1434 (69%)  607 (75%) *** 
0.001 

     2,041  (71%) 

Teaching Hospital          
     No  1904 (91%)  772 (96%) *** 

0.000 
     2,676  (93%) 

     Yes 180 (9%)  34 (4%) *** 
0.000 

  214  (7%) 

Ownership          
     Nonprofit 1378 (66%)  624 (77%) *** 

0.000 
     2,002  (69%) 

     For Profit 243 (12%)  63 (8%) ** 
0.003 

  306  (11%) 

     Public 463 (22%)  119 (15%) *** 
0.000 

  582  (20%) 
Hospital Size          
     Small     (<100 beds) 988 (47%)  337 (42%) ** 

0.007 
     1,325  (46%) 

     Medium (100-299 beds) 643 (31%)  298 (37%) ** 
0.002 

  941  (33%) 
     Large    (≥300beds) 453 (22%)  171 (21%)  0.760 

  624  (22%) 

Rurality          
     Large Urban 1285 (62%)  521 (65%)  0.138 

     1,051  (36%) 
     Small Urban 328 (16%)  159 (20%) *** 

0.010 
  890  (31%) 

     Rural 471 (23%)  126 (16%) *** 
0.000 

  949  (33%) 

Census Regions          
     Northeast 325 (16%)  72 (9%) *** 

0.000 
  397  (14%) 

     Midwest 706 (34%)  275 (34%)  0.902 
  981  (34%) 

     South 785 (38%)  251 (31%) *** 
0.001 

     1,036  (36%) 
     West 268 (13%)  208 (26%) *** 

0.000 
  476  (16%) 

Major Predictors       
 

  

Skilled Nursing Facilities # μ=24 (SD=54.8)  μ=17 (SD=30.3) *** 
0.000 

      μ=22    (SD=49.3) 
Social Vulnerability Index (%) μ=.60 (SD=.285)  μ=.57 (SD=.27) * 

0.014 
μ=59% (SD=.281) 

2017 Readmission Penalty (%) μ=.46 (SD=.652)  μ=.31 (SD=.525) *** 
0.000 

μ=42% (SD=.623) 

Safety-Net Hospital          
     No  1659 (80%)  703 (87%) *** 

0.000 
     2,150  (74%) 

     Yes 425 (20%)  103 (13%) *** 
0.000 

  740  (26%) 

Date Source: Thirty-Day Hospital Wide All-Cause Readmission Rates were pulled from the 2020 Unplanned Hospital Visits file (quarter 2) 

of the Centers for Medicare & Medicaid Services’ Annual Hospital database. Readmission rates above the sample mean are associated with 

lower performance. Covariates were pulled from the 2018 American Hospital Association’s Annual Survey and Minority Health Social 

Vulnerability Index (SVI). Using quartiles of readmission rates, Top Performers were identified as the first quartile of hospitals (hospitals 

with the lowest rates) and quartiles 2-4 were labeled Lower Performers  
N= population size; n=sample size; μ=mean; SD= standard deviation; p-values: + p<0.10, * p<0.05, ** p<0.01, *** p<0.001 
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Table 9: Differences in Proportions and Readmission Rates Across Hospital Partnership Engagement 

 Hospital Partnership Engagement   

 Independent  Exploitative  Ambidextrous  Explorative  Total 

 N=496 p-value N=734 p-value N=1104 p-value N=556 p-value N=2890 

Sample Population n %  n %  n %  n %  n % 

Other Hospitals vs 374 (75%)  536 (73%)  784 (71%)  390 (70%)  2,084 (72%) 

    Top Performing  122 (25%)  198 (27%)  320 (29%)  166 (30%)  806 (28%) 

               
Other Hospitals vs 388 (78%)  567 (77%)  851 (77%)  427 (77%)  2,233 (77%) 

    Poorest Performing  108 (22%)  167 (23%)  253 (23%)  129 (23%)  657 (23%) 

Readmission Rates Mean SD  Mean SD  Mean SD  Mean SD  Mean SD 

Average Readmission 

Rates 15.25 (0.647)  15.25 (0.721)  15.22 (0.763)  15.18 (0.740)  15.23 (0.730) 

               
Other Hospitals vs 15.50 (0.524)  15.54 (0.604)  15.56 (0.600)  15.53 (0.562)  15.54 (0.581) 

    Top Performing  14.50 (0.318) * 14.48 (0.339) ^ 14.39 (0.392) *  ^ 14.36 (0.353) *  ^ 14.42 (0.364) 

               
Other Hospitals vs 15.00 (0.425) * 14.96 (0.439) ^ 14.91 (0.502) * 14.88 (0.500) *  ^ 14.93 (0.475) 

    Poorest Performing  16.15 (0.500)  16.26 (0.570)  16.26 (0.552)  16.19 (0.453)  16.23 (0.531) 

Date Sources: Thirty-Day Hospital-Wide All-Cause Readmission Rates were pulled from the 2020 Unplanned Hospital Visits file (quarter 2) of the Centers for Medicare & 

Medicaid Services’ Annual Hospital database. Lower readmission rates indicate higher/greater performance. P-value column represents the results of two sample t-tests done to 

compare rates across levels of Hospital Partnership Engagement: * results (p<.05) compared to Independent HPE and ^ results (p<.05) compared to Exploitative HPE 
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Table 10: Simple and Multiple Regressions Examining Readmission Rates 

            
 Model  1   Model  2   Model  3  

 AME  Robust SE  AME  Robust SE  AME  Robust SE 

Hospital Partnership Engagement            
     Independent Ref.    Ref.    Ref.   
     Exploitative -0.02%  0.003  0.06%  0.002  0.10%  0.002 

     Ambidextrous -0.26%  0.002  -0.30%  0.002  -0.15%  0.002 

     Explorative -0.51% + 0.003  -0.80% ** 0.003  -0.56% * 0.003 

Hospital Predictors            
Critical Access Hospital     0.72% *** 0.002  2.52% *** 0.002 

Hospital System     -0.54% * 0.002  -0.60% ** 0.002 

Teaching Hospital                  1.97% *** 0.004  1.71% *** 0.004 

Ownership            
     Nonprofit     Ref.    Ref.   
     For Profit     1.84% *** 0.003  1.28% *** 0.003 

     Public     0.47% * 0.002  0.22%  0.002 

Hospital Size            
     Small     (<100 beds)     Ref.    Ref.   
     Medium (100-299 beds)     1.02% *** 0.002  0.40% + 0.002 

     Large    (≥300beds)     1.39% *** 0.003  0.36%  0.003 

Rurality            
     Large Urban     Ref.    Ref.   
     Small Urban     -1.35% *** 0.002  -0.92% *** 0.002 

     Rural     -0.58% ** 0.002  -0.31%  0.002 

Census Regions            
     Northeast     Ref.    Ref.   
     Midwest     -2.44% *** 0.003  -2.05% *** 0.003 

     South     -1.76% *** 0.003  -1.89% *** 0.003 

     West     -4.01% *** 0.003  -4.08% *** 0.003 

Major Predictors            
Skilled Nursing Facilities (#)         0.01% *** 0.000 

Social Vulnerability Index (%)         2.01% *** 0.004 

2017 Readmission Penalty (%)         2.22% *** 0.002 

Safety-Net Hospital         1.88% *** 0.002 

AME: Average Marginal Effects; SE: Standard Error; Ref: Reference Group for categorical variable. 

p-values:  + p<0.10, * p<0.05, ** p<0.01, *** p<0.001 
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Table 11: Logistic Regression Examining the Odds of Being a Top Performing Hospital 

            
                               Model  1   Model  2   Model  3  

 OR  Robust SE  OR  Robust SE  OR  Robust SE 

Hospital Partnership Engagement            
     Independent Ref.    Ref.    Ref.   
     Exploitative 1.13  0.151  1.05  0.144  1.03  0.144 

     Ambidextrous 1.25 + 0.155  1.00  0.134  0.93  0.129 

     Explorative 1.31 + 0.182  1.03  0.161  0.96  0.154 

Hospital Predictors            
Critical Access Hospital     0.46 *** 0.061  0.27 *** 0.039 

Hospital System     1.20 + 0.134  1.26 * 0.140 

Teaching Hospital                  0.43 *** 0.093  0.48 *** 0.103 

Ownership            
     Nonprofit     Ref.    Ref.   
     For Profit     0.47 *** 0.075  0.54 *** 0.090 

     Public     0.68 ** 0.088  0.71 * 0.095 

Hospital Size            
     Small     (<100 beds)     Ref.    Ref.   
     Medium (100-299 beds)     1.00  0.119  1.21  0.150 

     Large    (≥300beds)     0.99  0.146  1.42 * 0.220 

Rurality            
     Large Urban     Ref.    Ref.   
     Small Urban     1.60 *** 0.170  1.35 ** 0.153 

     Rural     1.45 ** 0.180  1.24 + 0.160 

Census Regions            
     Northeast     Ref.    Ref.   
     Midwest     2.07 *** 0.323  1.97 *** 0.318 

     South     1.63 ** 0.253  1.83 *** 0.309 

     West     4.16 *** 0.685  5.04 *** 0.908 

Major Predictors            
Skilled Nursing Facilities (#)         1.00 *** 0.001 

Social Vulnerability Index (%)         0.50 ** 0.107 

2017 Readmission Penalty (%)         0.52 *** 0.054 

Safety-Net Hospital         0.52 *** 0.069 

OR: Odds Ratios; SE: Standard Error; Ref: Reference Group for categorical variable. 

p-values: + p<0.10, * p<0.05, ** p<0.01, *** p<0.001 
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Table 12: Logistic Regression Examining the Odds of Being a Poor Performing Hospital 

 Model  1   Model  2   Model  3  

 OR  Robust SE  OR  Robust SE  OR  Robust SE 

Hospital Partnership Engagement            
     Independent Ref.    Ref.    Ref.   
     Exploitative 1.06  0.148  1.02  0.156  1.02  0.161 

     Ambidextrous 1.07  0.139  0.77 + 0.116  0.79  0.124 

     Explorative 1.09  0.161  0.62 ** 0.109  0.66 * 0.121 

Hospital Predictors            
Critical Access Hospital     0.67 * 0.110  1.63 ** 0.302 

Hospital System     0.75 * 0.088  0.71 ** 0.089 

Teaching Hospital                  1.71 ** 0.300  1.65 ** 0.310 

Ownership            
     Nonprofit     Ref.    Ref.   
     For Profit     2.16 *** 0.328  1.80 *** 0.288 

     Public     1.10  0.159  0.97  0.143 

Hospital Size            
     Small     (<100 beds)     Ref.    Ref.   
     Medium (100-299 beds)     2.35 *** 0.332  1.91 *** 0.284 

     Large    (≥300beds)     3.41 *** 0.568  2.42 *** 0.433 

Rurality            
     Metropolitan     Ref.    Ref.   
     Micropolitan     0.63 *** 0.071  0.72 ** 0.091 

     Rural     0.83  0.111  0.87  0.130 

Census Regions            
     Northeast     Ref.    Ref.   
     Midwest     0.46 *** 0.066  0.50 *** 0.076 

     South     0.53 *** 0.074  0.46 *** 0.071 

     West     0.23 *** 0.042  0.19 *** 0.039 

Major Predictors            
Skilled Nursing Facilities (#)         1.00 * 0.001 

Social Vulnerability Index (%)         2.81 *** 0.701 

2017 Readmission Penalty (%)         2.39 *** 0.191 

Safety-Net Hospital         2.03 *** 0.262 

OR: Odds Ratio; SE: Standard Error; Ref: Reference Group for categorical variable. 

p-values:  + p<0.10, * p<0.05, ** p<0.01, *** p<0.001 
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Chapter 5: Conclusion 

Summary of Evidence 

The central research question of this dissertation asked if hospital investments in 

population health strategies improved hospital quality and established three research aims to 

study this. In this section, the findings of each aim will be summarized. 

Predictors of Hospital Cross-Sector Partnerships for Population Health 

In the first study, we sought to conduct a taxonomic analysis of hospital cross-sector 

partnerships and then examine the variation in hospital and community characteristics.  

The taxonomic analysis resulted in four-clusters of hospitals based on their level of 

engagement with four overarching partnership sectors, therefore known as the hospital 

partnership engagement (HPE) taxonomy. These sectors were government, economy, healthcare, 

and nonprofits. The first cluster of hospitals was classified as independent because they had little 

to no partnerships in any sector. The second cluster was classified as exploitative because most 

partnerships were informal and the seemingly strategic partnerships they established within each 

sector, particularly within the healthcare and nonprofit sector. This indicated that they may 

establish partnerships based on known facts, previous relationships, or projects. The third cluster 

of hospitals was classified as ambidextrous, because they established informal partnerships 

across all sectors and formal partnerships within the healthcare sector. The fourth cluster was 

classified as explorative as they partnered across all sectors at more formal levels, especially 

within the healthcare sector. 

We found many hospital and county characteristics increased or decreased across the 

spectrum of collaboration, or HPE intensity. For example, partnership engagement increased 

with hospital size, teaching status, nonprofit ownership, being part of multihospital systems, and 
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greater proportions of Medicaid discharges. Whereas, the proportion of Medicare discharges, 

critical access hospitals, and sole community providers had an inverse relationship with 

partnership engagement – though, more sole community providers made up the exploitative HPE 

cluster than the independent HPE cluster (10.6% vs. 9.20%). 

Additionally, partnership engagement increased with urbanicity, hospital competition, 

median home value, household income, educational attainment, and non-white population; and 

partnership engagement declined with shortage area designation, poverty, and elderly 

populations – though hospitals with exploitative HPE were more likely to have higher elderly 

populations than hospitals with independent HPE. 

 County-level percentages of Hispanic population and region do not correlate with HPE 

intensity. For example, hospitals in counties with higher percentages of Hispanic populations 

were more likely to have ambidextrous or exploitative HPE. Additionally, clusters varied by 

region. While the South was associated with independent HPE, and the Midwest was associated 

with exploitative, ambidextrous and explorative HPE was associated with the Northeast and 

West.  

The Association Between Hospital Cross-Sector Partnerships Engagement and the Provision of 

Community Health Services  

The second study asked if hospital partnership engagement (HPE) was associated with 

hospitals providing access to community health services that address the social needs and social 

determinants of health. As hypothesized, we found HPE to be a significant predictor of the total 

sum of community health services provided by hospitals, as well as each of those services. This 

association even held true after accounting for state-level effects, which are associated with 

hospital quality. These findings promote the use of cross-sector collaboration to address the 
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social determinants of health, however, they also indicate that hospitals with more resources (i.e., 

large, nonprofit, teaching hospitals in metropolitan areas) are able to work on the social 

determinants of health. This was especially concerning as hospitals serving more medically 

vulnerable populations were less likely to offer community health services.  

Hospital Cross-Sector Partnership Engagement And 30-Day Unplanned Readmissions 

The third study examined the association between HPE and 30-day hospital-wide all-

cause unplanned readmission rates and sought to examine the likelihood of being at the top or 

bottom group of performers. We saw lower readmission rates across levels of HPE intensity and 

our analysis indicated that hospitals with explorative HPE had significantly (p<0.01) lower 

readmission rates than hospitals with independent HPE, even after controlling for other 

predictors of readmission rates. Readmission rates differed by half a percent (0.56) between 

explorative and independent HPE, which is meaningful as readmission rates are risk standardize 

and are heavily centered around the mean. We also determined that HPE was not associated with 

being a top performing hospital, but it was a significant predictor of performing better than the 

poorest performing hospitals, further indicating that HPE is associated with hospital quality.  

Research Limitations  

The cross-sectional study design of this research limits the interpretation of our findings 

to measures of association as we cannot determine causality as the data on cross-sector 

partnerships were limited to 3 options (e.g., no partnership, informal partnership, or formal 

partnership); data on services provision do not include utilization; and data on readmissions were 

only available for Medicare patients, 65 years of age and older, in fee-for-service Medicare 

plans. This study was also dependent upon survey data from the AHA and is subject to missing 

data and recall bias. Additionally, the hospital respondent may not know of all the ways their 
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hospital partners across-sectors. For example, there may be a population health department that 

works with community organizations but operates separately from the care coordinators who 

may have established their own partnerships.  

Study Implications 

Despite these limitations, these findings demonstrate an association between HPE and 

hospital quality. We found positive correlations between HPE and community characteristics, 

community health services and readmission rates, all of which contribute to new knowledge to 

this field of study. Findings support the role hospitals can play in addressing the social 

determinants of health through the provision of community health services that are tailored for 

the community they serve23 and expanding access to social services that address the social needs 

of the patients they serve. Which supports the call to promote cross-sector partnerships as a 

means to achieving population health, as indicated in AHA’s Path Forward,197 the Robert Wood 

Johnson’s Culture of Health Action Framework,40 the Center for Medicare & Medicaid 

Innovation’s Accountable Care Communities,198 and the U.S. Department of Health & Human 

Services’ 10 Essential Public Health Services199 and National Stakeholder Strategy for 

Achieving Health Equity.4  

By using the HPE taxonomy, we were able to go beyond measuring the number of cross-

sector partnerships but assess partnership behavior, by the level of engagement across-sectors. 

Future studies should consider using this approach when assessing cross-sector partnerships. One 

step that would help in this effort is if AHA expands the 3-option scale of partnership 

engagement to the 6-option scale used in the 2015 population health study. Although the AHA 

removed the level of engagement scale in 2020 and replaced it with a non-mutually exclusive 

selection to assess the activities in which the partnership was used. For example, which sectors 
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were partnerships established to address the social needs of patients, the social determinants of 

health of the community, and which participated in the CHNA process. This will help assess how 

hospitals are partnering across-sectors to achieve population health however the level of 

engagement has been minimized. 

Much of this type of research is funded through philanthropic organizations such as The 

Commonwealth Fund and the Robert Wood Johnson Foundation (RWJF). However, RWJF has 

gone beyond funding research, as they’ve helped to develop tools to assess partnerships200,201, 

established research networks dedicated to cross-sector partnerships (i.e., Aligning Systems for 

Health), and publicly report progress on hospital cross-sector partnerships. Additionally, the de 

Beaumont Foundation maintains a “Practical Playbook” of evidence and tools that support 

building partnerships between public health and healthcare.  

However, there is still a lot of work in this area that needs to be done, as only 20% of 

hospitals established a formal partnership with a state or local government organization and 30% 

with a community organization.202 While more research into cross-sector partnerships, especially 

related to hospital outcomes, is needed to further the business case for hospitals to invest in their 

communities, one of the biggest barriers to sustaining cross-sector partnerships and working 

towards a shared goal is funding community initiatives to improve population health and 

building trust.203,204 The future of this research is rooted in understanding the relationship 

between partnerships and funding, how community initiatives sustain funding to achieve 

population health, and the role CHNAs play in the decision to fund various partners and 

initiatives. 

The Bookings Institution, Trust for America’s Health, and the Urban Institute have been 

promoting the concept of “braiding and blending” funding streams to achieve shared goals, such 
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as CMS’ policy to allow Medicare to cover supportive housing.205-207 The de Beaumont 

Foundation worked with The National Academy for State Health Policy to create tools to help 

governors address policies to improve health, such as cross-sector partnerships and the braiding 

and blending of funds.208 Some states have already worked to promote the “braiding and 

blending” of funds to fund innovative projects that span across agencies.209 Future research 

should examine how HPE influences hospital community benefit spending, especially in states 

with and without the ability to braid and blend funds.  

Conclusion 

In conclusion, cross-sector partnerships are a vital piece of population health puzzle. 

Hospitals have been slow to adopt this mindset and take action to address local issues, however 

changes in payment and tax policies have encouraged hospitals to work across-sectors to 

improve population health and hospital quality. This study adds new knowledge linking cross-

sector partnerships to community characteristics, community health services and ultimately 

readmission rates using national data centered around hospitals. With an impending recession, 

cross-sector partnerships will be invaluable in ensuring food access, housing, and transportation 

of vulnerable populations.  
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                     Appendix 1: Partnerships for Population Health 
 

Scale of partnership: 

1. Health care providers outside your system (Include other hospitals health care systems, 

FQHCs, community clinics) 

2. Health insurance companies 

3. Local or state public health organizations (Include public health departments, institutes, etc.) 

4. Local or state human/social service organizations (Include food, housing/rental assistance, 

energy assistance, transportation 

assistance) 

5. Other local or state government (Include municipal, city or county government, including 

public safety and policy/legislative initiatives at a local level) 

6. Non-profit organizations (Include National health associations, United Way, YMCA, Service 

leagues, healthy community coalitions) 

7. Faith-based organizations 

8. Schools (Include childhood, primary and secondary schools, and colleges/universities) 

9. Local businesses or chambers of commerce 

10. National businesses or chambers of commerce 

 

Scale of partnership: 

1. Not involved. No current partnerships with this type of organization 

2. Collaboration. Exchange information and share resources for a similar mission to enhance 

the capacity of the other partner 
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3. Formal Alliance. Formalized partnership (binding agreement) among multiple organizations 

with merged initiatives, common goals and metrics 

 

SOURCE: American Hospital Association. 2018 AHA Annual Survey. 
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           Appendix 2: Definitions of Each Community Health Service 
 

1. Children’s wellness program. A program that encourages improved health status and a 

healthful lifestyle of children through health education, exercise, nutrition, and health 

promotion. 

2. Community health education: Education that provides health information to individuals 

and populations as well as support for personal, family and 

community health decisions with the objective of improving health status.  

3. Community outreach: A program that systematically interacts with the community to 

identify those in need of services, alerting persons and their families to the availability of 

services, locating needed services, and enabling persons to enter the service delivery system. 

4. Crisis prevention: Services provided in order to promote physical and mental well-being 

and the early identification of disease and ill health prior to the onset and recognition of 

symptoms so as to permit early treatment. 

5. Employment services: Services designed to support individuals with significant disabilities 

to seek and maintain employment. 

6. Enabling services: A program that is designed to help the patient access health care services 

by offering any of the following linguistic services, transportation services, and/or referrals to 

local social services agencies. 

7. Fitness center. Provides exercise, testing, or evaluation programs and fitness activities to the 

community and hospital employees.  

8. Health fairs: Community health education events that focus on the prevention of disease and 

promotion of health through such activities as audiovisual exhibits and free diagnostic 

services. 
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9. Meal delivery services. A hospital sponsored program which delivers meals to people, 

usually the elderly, who are unable to prepare their own meals. Low cost, nutritional meals 

are delivered to individuals’ homes on a regular basis. 

10. Psychiatric education services: Provides psychiatric educational services to community 

agencies and workers such as schools, police, courts, public health nurses, welfare agencies, 

clergy, and so forth. The purpose is to expand the mental health knowledge and competence 

of personnel not working in the mental health field and to promote good mental health 

through improved understanding, attitudes, and behavioral patterns. 

11. Support groups. A hospital sponsored program that allows a group of individuals with 

common experiences or issues who meet periodically to share experiences, problems, and 

solutions in order to support each other. 

12. Supportive housing services. A hospital program that provides decent, safe, affordable, 

community-based housing with flexible support services designed to help the individual or 

family stay housed and live a more productive life in the community. 

13. Teen outreach services: A program focusing on the teenager which encourages an improved 

health status and a healthful lifestyle including physical, emotional, mental, social, spiritual 

and economic health through education, exercise, nutrition and health promotion. 

14. Transportation to health services: A long-term care support service designed to assist the 

mobility of the elderly. Some programs offer improved financial access by offering reduced 

rates and barrier-free buses or vans with ramps and lifts to assist the elderly or handicapped; 

others offer subsidies for public transport systems or operate mini-bus services exclusively 

for use by senior citizens. 
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15. Violence prevention programs (Community): An organized program that attempts to make 

a positive impact on the type(s) of violence a community is experiencing. For example, it can 

assist victims of violent crimes, e.g., rape, or incidents, e.g., bullying, to hospital or to 

community services to prevent further victimization or retaliation. A program that targets the 

underlying circumstances that contribute to violence such as poor housing, insufficient job 

training, and/or substance abuse through means such as direct involvement and support, 

education, mentoring, anger management, crisis intervention and training programs would 

also qualify. 

 

Response Options:  

1. Owned/provided by the hospital or its subsidiary. All patient revenues, expenses and 

utilization related to the provision of the service are reflected in the hospital’s statistics 

reported elsewhere in this survey. 

2. Provided by my health system (in my local community). Another health care provider in 

the same system as your hospital provides the service and patient revenue, expenses, and 

utilization related to the provision of the service are recorded at the point where the service 

was provided and would not be reflected in your hospital’s statistics reported elsewhere in this 

survey. (A system is a corporate body that owns, leases, religiously sponsors and/or manages 

health providers) 

3. Provided through a partnership or joint venture with another provider that is not in my 

system. All patient revenues and utilization related to the provision of the service are recorded 

at the site where the service was provided and would not be reflected in your hospital statistics 

reported elsewhere in this survey. (A joint venture is a contractual arrangement between two 
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or more parties forming an unincorporated business. The participants in the arrangement 

remain independent and separate outside of the venture’s purpose.) 

 

 

SOURCE: American Hospital Association. 2018 AHA Annual Survey.  
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                             Appendix 3: Data Source Information  
 

With the knowledge that budget cycles vary for all hospitals, an analysis of hospital 

reporting periods (beginning and ending dates) in the 2018 American Hospital Association 

Annual Survey was conducted. All hospitals reported in 2018, however, 34% of hospitals in the 

sample reported on a typical local government budget cycle (July 2017 – June 2018); about 17% 

reported on the federal budget cycle (October 2017 – September 2018); about 44% reported on a 

calendar year cycle (January 2018 – December 2018); and roughly 5% reported on other cycles 

throughout the year.  

Additionally, an analysis of the Unplanned Hospital Visit files from the Care Compare 

database, previously known as Hospital Compare, was also conducted because reporting 

timeframes for measures vary. In general, there is a two-year lag in reporting, reporting is done 

quarterly basis, and these files are organized by calendar year. The “30-day Hospital-Wide All-

Cause Unplanned Readmission Rate” represents 1 year of data from July-June (quarter 2). This 

means that files from quarters 3 and 4 of the 2019 files and quarters 1 and 2 of the 2020 files 

make up the 2017-2018 readmission measures. Differences in reporting across quarters were 

assessed. It was concluded that the rates reported the 2020 quarter 2 file were consistent with 

previous files with the only change occurring when a missing rate, identified by a negative 

number referring to low case rates in a previous quarter changed to an actual rate. Since this is a 

retrospective study, it was decided that the more complete 2020 quarter 2 file should be used as 

opposed to the 2019 quarter 3 file.  

While the 2018 readmission rate time-period may not match up perfectly with the 

reporting period of each hospital, they align for at least 6 months of hospital behavior for the 
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63% of hospitals that reported an end date past June 2018 in the AHA data. Upon reflection, this 

difference should not significantly affect the results of this study because the main outcome of 

interest is hospital cross-sector partnership engagement (HPE), and theory suggests that effective 

partnership engagement builds slowly over time with mutual trust and respect. Therefore, any 

differences that may have been seen during the July-December 2018 timeframe due to a 

difference in HPE during that timeframe would be small. Lastly, this a cross-sectional study 

testing for associations between HPE and readmission rates, not causation since there are many 

unknowns about how hospitals leveraged their partners to improve upon readmission rates. In 

theory, hospitals with greater HPE intensity can leverage the abilities of their partners to address 

many of the social determinants of health that impact poor health outcomes, preventing the need 

for patients to return to the hospital for at least 30-days after an admission. 
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