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Abstract
In the United States chronic illnesses have become a way of life for multiple generations – they are the number one cause of death and disability (accounting for more than 70% of deaths), 60% of American adults have at least one chronic disease, and 40% have multiple chronic conditions. Although multiple factors contribute to the growth in chronic disease prevalence, a major factor has been overreliance on health care systems for promoting health and preventing disease. Large health care systems are ill equipped for this role since they are designed to detect, treat, and manage disease, not to promote health or address the underlying causes of disease.  

Improving health outcomes in the U.S. will require implementing broad-based prevention strategies combining biological, behavioral, and societal variables that move beyond clinical care.  According to community medicine, clinical care alone cannot create, support, or maintain health.  Rather, health can only ensue from combining clinical care with epidemiology and community organization, because health is a social outcome resulting from a combination of clinical science, collective responsibility, and informed social action.  During the past 20 years, our team has developed an operational community medicine approach known as community health science. Our model provides a simple framework for integrating clinical care, population health, and community organization, using community-based participatory research (CBPR) practices for developing place-based initiatives.  In the present paper, we present a brief overview of the model and describe its evolution, applications, and outcomes in two major urban environments.  The paper demonstrates means for integrating the social determinants of health into collaborative place-based approaches, for aligning community assets and reducing health disparities. We conclude by discussing how asset-based community development can promote social connectivity and improve health, and discuss how our approach reflects the emerging national consensus on the importance of place-based population system change.    
Designing Health Care: A community health science solution for reducing health disparities 

by integrating social determinants and the effects of place  

Introduction
In the United States chronic illnesses have become a way of life for multiple generations – they are the number one cause of death and disability (accounting for more than 70% of deaths), 60% of American adults have at least one chronic disease, and 40% have multiple chronic conditions (75% among those aged 65 and older)1-3.  Although multiple factors contribute to the growth in chronic disease prevalence,4 a major factor has been overreliance on health care systems for promoting health and preventing disease5.  Large health care systems are ill equipped for this role since they are designed to detect, treat, and manage disease, not to promote health or address the underlying causes of disease.6  Health care spending in the U.S. devotes only about 5% to preventing disease - compared to 95% for treating disease 7, resulting in the actual contribution of medical care to improving health and preventing disease being modest and at the margin.8 

Improving health outcomes in the U.S. will require implementing broad-based prevention strategies combining biological, lifestyle and behavioral, and societal variables.9 Leaders in medicine have long advocated reforming medicine to address the effects of social and economic conditions on disease.10  In the U.S. the reform movement was promoted in the 1960’s through the development of community medicine.11,12  Community medicine combines clinical medicine, public health, and social science principles and practices.  Clinical medicine concentrates on individuals (micro-level), seeking to diagnose, treat, and prevent disease by maximizing their health and functional capacity.  By contrast, public health concentrates on populations (macro-level), seeking to maintain the health of all people through actions taken collectively.  From a community medicine perspective, clinical medicine and public health alone cannot create health, although they can contribute to developing effective treatment and prevention programs.  Rather, in order to be effective in creating health, clinical care and epidemiology must be linked to community organization. That is, although treating disease requires the application of medical technology, the actual creation of health is based on the application of social technology.   Accordingly, health is best seen as a social outcome resulting from a combination of clinical science, collective responsibility, and informed social action. 
During the past 20 years, our team has developed an operational community medicine approach known as community health science.13  The model provides a simple framework for integrating clinical care, population health, and community organization approaches, using community-based participatory research (CBPR) principles for developing place-based initiatives.14,15  In the present paper, we present a brief overview of the community health science model, and describe an application of the model in South Dallas, Texas.  The South Dallas Model was designed to reduce cardiovascular disease risk in a low-income African-American community through addressing health behaviors and lifestyle.  Next we present a refined version of the model called the UCITY Family Zone, which relies more on addressing the social determinants of health for reducing stress in a group of low-resource neighborhoods in Charlotte, North Carolina.  We present the limitations of lifestyle-based approaches to disease prevention and speculate how an asset-based community development model promotes social connectivity in a way that can reduce stress.  Finally, we discuss how the refined model reflects the emerging national consensus on the importance of place-based population system change.    
Phase I - The Community Health Science Model

Beginning in 2000, we developed a model community health science program at UT Southwestern Medical Center in Dallas, Texas, based on community medicine principles.  Our approach combined clinical practice, population health, and community organization components.  Its overall goal was to promote health equity and reduce health disparities by integrating philosophies, practices, and practitioners from across the three component areas into a single collaborative effort to reduce disease risk and promote wellbeing.13  We developed the program through extensive partnerships with residents and organizations in low-income mostly minority neighborhoods.  Living in poverty contributes to persistent chronic disease health disparities among racial and ethnic minorities in the United States.  While the relationship between race, ethnicity, and socio-economic status (SES) is complex, minorities living in poverty bear a disproportionate burden of preventable chronic disease.  

The factors contributing to health can only be addressed by working directly with and in communities.  Clinical care accounts for only about 20% of health outcomes, whereas social and economic factors account for 40%, health behaviors 30%, and the environment the remaining 10%.16  With regard to premature mortality, health care accounts for only about 10% of outcomes, whereas personal behaviors account for as much as 60% and genetics 30%.17  Both the World Health Organization and the Centers for Disease Control and Prevention recognize that as much as 80% of chronic disease could be prevented through addressing the social and behavioral factors that either diminish or restore health.    
Figure 1: The Community Health Science Model

We developed the community health science framework, as a simple solution-based approach for employing community medicine principles in actual community settings (Figure 1).  The approach suggests that for any community health issue – whether violence, depression, heart disease, or cancer – health promotion and disease prevention activities will be most effective when population health, clinical treatment, and community organization priorities and actions are aligned.  The model postulates that in most communities, actions to promote health on important community issues are already underway but are usually formulated and implemented independently in isolated silos.  Thus, the role of community health science practitioners is to convene those who are working on a common community health issue at the population, clinical, or community organization level, facilitate communication across the different levels, coordinate existing activities, help develop collaborative initiatives, and measure the outcomes of the combined initiatives.   
In 2002, we initiated a feasibility study funded by the Centers for Disease Control and Prevention (CDC), for testing a community health science solution for improving health outcomes among patients without health insurance.  The uninsured are less likely than the insured to receive preventive care, three times more likely to postpone seeking care because of cost, four times more likely to not get care when needed, three to four times more likely to report problems receiving needed care, more likely to be diagnosed with late stage cancer, and more likely to be hospitalized for preventable conditions.18 The solution combined the efforts of a large non-profit organization, major hospital, medical school division of community medicine, and a school of public health into a program known as Project Access Dallas (PAD).  The solution demonstrated that combining clinical, population, and community components into a common platform for addressing the health needs of the uninsured, could successfully and significantly reduce emergency department utilization and related hospital costs among patients seeking emergency care at a large urban tertiary care hospital.19,20
Phase II - Aligning Disease Prevention in South Dallas, Texas 

Based on the success of the feasibility study - and consistent with CBPR principles - we continued working with our partners in a low-income high minority area known as South Dallas, Texas, by developing a community health science solution for reducing the risk of heart disease.21  The initial project team included representatives from a large public hospital system, a Federally Qualified Health Center, clinical providers from a medical school, community health scientists, and multiple community-based congregations.  The model was tested with funding from the National Institutes of Health. 21 
The South Dallas Model sought to replicate in an urban setting, a successful rural health promotion program funded by the World Bank and based in Chihuahua, Mexico.22  The Programa de Desarrollo Humano Oportunidades (Oportunidades) was established in 1997, with the dual goals of managing existing disease risk while also addressing intergenerational poverty.22,23  The approach is consistent with community health science principles, since it involves the active cooperation and engagement of public health, clinical practitioners, and strong representation from community members and representatives. The health components of the model provide access to primary, secondary, tertiary, and health promotion care levels, along a technology continuum ranging from disease management (medical technology) to community-based health promotion (social technology).24
A primary innovation of Oportunidades is its interactive method of sharing health information along a continuum of care (Figure 2).  Participating communities assemble a volunteer Community Health Committee which brings community health needs to the attention of the health professionals and public health messages to the attention of the community.  An Ancillary from the community receives training in preventive health, provides basic health education in the community, and consults regularly with the medical units’ Health Educator (HE).  The medical teams (mobile units, health house, and health clinics) must collaborate effectively with the community health representatives in order to reduce the need for disease treatment; the medical team is audited monthly to ensure that care delivery is 70% primary prevention and only 30% treatment.  The primary health outcome objective of Oportunidades is to prevent the need for expensive hospital and medical services, by relying more on the social technology components of the model such as health education and promotion.25  
Figure 2:  Programa de Desarrollo Human Oportunidades, Chihuahua, Mexico

The South Dallas Model was developed based on the Oportunidades approach, through extensive dialogues and collaboration with community partners developed during Phase I.  In 2005, South Dallas had a population of 35,000 residents, was 68% African-American and 27% Latino, 60% of households made less than $25,000 annually, 80% of births were to single female-headed households, 52% had less than a high school education, and 57% lacked health insurance.  In South Dallas, death rates from stroke and heart disease were more than double the County rates, and premature mortality was extremely high - 45% of deaths occurring among residents aged 65 years or less.26   

Consistent with the community health science reliance on community-based participatory research (CBPR), the focus on reducing cardiovascular disease (CVD) among African-American adults was selected based on extensive community discussions and priorities.  Deaths from coronary heart disease (CHD) and stroke – two primary components of CVD – are significantly higher among blacks compared to other race groups.  Greater percentages of black women (37.9%) than white women (19.4%) and black men (61.5%) compared with white men (41.5%) die from CHD before age 75.  Similarly, death rates from stroke before age 75 are substantially higher among black women (39.0%) than white women (17.3%), and among black men (60.7%) compared to white men (31.1%).27 African-American adults have the highest rates of CVD mortality and prevalence of uncontrolled cardiovascular risk factors.28 Our intervention focused on lifestyle change since modest but sustained changes in lifestyle factors such as physical inactivity and nutrition are known to reduce CVD risk.29,30 
We sought to replicate the community-based components of Oportunidades in a way that would facilitate partnerships between the health care system and the community, create two-way communication between the partners, facilitate health behavior change, and reduce disease risk (Figure 3).  We linked together the health program activities of hospital-based planners, health center providers, professional health educators (HEs), community lay health promoters (LHPs), and community health committees in local African American congregations.21 The African-American church is an important and influential community partner; it is the most important social institution in the African-American community, plays an important social role linking the community to the larger society, is held in the highest esteem by most African-Americans, actively shapes the health perspectives and behaviors of African-American individuals, and has a long history of engaging in community-based health initiatives.31-38
Figure 3:  South Dallas Model 
The model combined medical technology with social technology by systematically connecting the LHPs in local congregations, to the medical community and to other community-based health organizations. The HEs and LHPs collaborated within the congregations to develop health committees which promoted and sponsored health promotion activities. The LHPs also participated in monthly education seminars focused on community-based health promotion and accessing community-based health resources.  The objective was to develop the supportive environments needed to produce lasting lifestyle changes in the community-based setting.38 Outcomes have been reported in detail elsewhere,40-42 and demonstrated improvement in eating behavior but not physical activity.  However, when we compared the South Dallas participants to a general sample of African-American adults from the Dallas Heart Study28 on cardiovascular risk factors (CVRFs), they had significantly higher rates of treatment and control of multiple CVD risk factors including: treated hyperlipidemia, controlled diabetes, controlled hypertension, more physically active, and less likely to smoke.43  
The South Dallas Model lifestyle intervention program not only integrated the three primary components of community health science, but also contributed to expanding the project beyond the initial partners to other health-related issues throughout the community. The South Dallas area is a USDA-designated food desert,44 where residents have limited access to grocery stores within walking and even driving distance.  The area also has substantially higher levels of crime than other parts of the city, which limit the ability of residents to participate in all forms of outdoor recreation, including walking and other types of physical activity.45  Limited access to food and high crime rates are examples of the social determinants of health, which have a profound effect on the health of residents in low income neighborhoods.46  In South Dallas our team eventually become involved with multiple organizations seeking to improve food access, safety, housing, and other social determinants. Based on these experiences, we developed a modified community health science approach designed to more thoroughly address the complete range of social determinants, with more limited participation of the health care system but increased participation by community-based organizations.
Phase III - UCITY Family Zone: Addressing the Social Determinants of Health through a Place-Based Initiative (PBI)
A growing body of research suggests that living in poverty creates chronic disease and that minorities are at greatest risk since they are disproportionately represented in low-SES communities.47.48  Poverty may also help explain why research during the past 20 years aimed at increasing access to health care and improving health behavior in low-resource communities has shown limited success; health disparities result from the underlying conditions - or social determinants of health - faced by residents in low-SES communities.49  Non-clinical factors such as substandard housing, food insecurity, ill-equipped schools, and other neighborhood physical and social conditions contribute to health inequity or the lack of opportunity to achieve stable or optimal health due to the harsh social conditions and limited resources in these communities.50,51 Indeed, research indicates that the number of deaths in the U.S. caused directly by social factors is equal to all deaths caused by myocardial infarction, cerebrovascular disease, and lung cancer combined (Figure 4).   
In 2014, we began developing a social determinants of health model called the UCITY Family Zone, in a high-poverty area of 53,000 residents in Charlotte, North Carolina; the average household income is $37,824 (County, $68,986) and age of death is 65 years (County, 71 years).  The population is mostly African American (50%) followed by White (24%), and Latino (16%), has low levels of home ownership (36%; County, 57%, few college graduates (27%; County, 43%), and a high crime rate (58 crimes per 1,000 people; County, 37.3).  The UCITY Family Zone approach was developed using CBPR and community health science principles; it has evolved from active community dialogue and focuses on community organization and resident priorities, population health, and community-based health care system engagement.                                                                      
Figure 4: Deaths Caused by Social Factors52
The social determinants contribute to health disparities in multiple ways.  Lack of access to health promoting resources such as appropriate nutrition, adequate housing, and equal education often constrain participating in the healthy behaviors known to reduce chronic disease risk.  Also, factors such as unsafe drinking water and substandard housing also can contribute to lead poisoning, asthma, and other environmentally induced sickness.  However, adverse social conditions can also have a cumulative effect over the life course resulting from living in chronic stress.  Although chronic or toxic stress is often associated with mental health disorders such as depression, research increasingly shows that it causes system dysregulation, weakened immune function, and inflammation, contributing to chronic diseases like cancer, heart disease, diabetes, and decreased longevity.5,53  
As a community health science solution, the UCITY Family Zone promotes wellbeing through a place-based partnership among local residents, community organizations, local health care providers, and university-based community health scientists.  Place-based initiatives (PBI) are increasingly utilized for addressing the social determinants in a specific community using two complementary strategies.54  First, they can reduce disease risk by improving and coordinating services and conditions related to housing, access to food, education programs, and the physical environment.  And, second, they can increase protective factors such as social support and resilience which improve residents’ ability to manage the stress associated with living in adverse social environments.55
The UCITY Family Zone uses an asset-based community development strategy.  The strategy is consistent with community health science, since it uses a community’s existing human and physical assets for promoting health as the starting point rather than focusing on unmet needs and deficits.56 The UCITY Family Zone has developed an ecosystem linking together 55 local organizations to prevent duplication of services, promote coordination, and develop partnerships.  The organizations create “communities of practice”,57 where those working in compatible social determinant of health areas work together and with community residents, to identify all existing assets, gaps in services, and other community priorities and needs.  The next step in the community development process is conducting community surveys for assessing connectedness among community residents.  The approach has been purposefully designed to replicate the success in multiple place-based population change initiatives, that are using comprehensive collaborative approaches for transforming entire communities.58    

The UCITY Family Zone approach postulates that being more connected to organizations and other residents throughout one’s community, can reduce the stress, inflammation, and system dysregulation associated with living in the conditions of chronic stress frequently found in high-poverty communities (Figure 5).53,59
Figure 5: UCITY Family Zone
The unique feature of the model is its focus on increasing residents’ ability to manage the toxic stress of living in poverty conditions, through social and physical connections throughout their community.  Research on the social determinants of health demonstrates that the economic, political, social, and physical conditions in the neighborhood where an individual lives, plays and works, contribute to morbidity and 
mortality.60,61  However, relatively little is known about the mechanisms related to why the socially disadvantaged suffer a disproportionate share of the chronic disease burden; or, how poverty “gets under the skin”.55,62  The UCITY Family Zone model postulates that high levels of stress (allostatic load) contribute to dysregulation of individuals’ physiological systems which increases chronic disease-related morbidity and mortality.  The approach speculates that a place-based initiative can enhance social and physical connectivity for residents, in a way that can buffer stress, reduce allostatic load, contribute to resilience, and result in better health and wellbeing outcomes.  The next step in the model’s development will be assessing the level of connectivity throughout the community, and testing the effects of connectivity on improving health outcomes.  
Conclusion
The evidence supporting the need to reform health care in the United States is overwhelming; the status quo is inequitable and does little to curb epidemic levels of persistent chronic disease among those living in poverty.  Especially troubling are the human costs among the poor who suffer a disproportionate share of the disease burden, and who are denied equal access to the promise of a healthy and productive life.  Innovative models for preventing disease and promoting health abound in places where health care resources are limited; these models tend to rely more on social technology approaches. In the U.S. non-systems of care often address the health needs of the poor without access to conventional health care and recognize that care must focus less on treatment and more on prevention.63,64 Similarly, financially-strapped countries such as Mexico, have developed innovative approaches such as Oportunidades as an alternative to expensive medical care, based on promoting health and preventing disease.22 Health promotion and disease prevention programs such as Oportunidades provide valuable guidance for community health science solutions for controlling chronic disease in the U.S.  
Health is best understood as a state of physical, mental and social well-being,65 and it depends on and results from the way and where individuals’ live their lives.66  It is a resource that helps people cope with and overcome disease and the other disruptions encountered in the course of routine living.  Most of the factors contributing to health in low-SES communities are beyond the reach of traditional medical practice; the solutions to health problems reside within the affected communities themselves.  Therefore, improving health among those living in poverty requires understanding and addressing the factors in the community that cause poor health.  If lack of insurance, poverty, unsafe living conditions, crime, environmental contamination, or other conditions are contributing to illness and disease, then health can only be improved through collaboration between health care and the other organizations throughout the community engaged in promoting the health and wellbeing of community residents.    
Given the comprehensive nature of the social determinants and the effects of place, relevant community actors that are part of any community health science solution must include urban designers and community planners, community gardeners, local school systems and government, food pantries, and other types of grassroots and non-profit organizations.  Improving the health of community residents requires aligning and coordinating activities, initiatives, and programs in order to prevent duplication and maximize impact.  The type collaboration envisioned by initiatives such as the UCITY Family Zone is expansive and includes all relevant community organizations.  For example, the UCITY Family Zone integrates the activities of more than 55 organizations addressing the needs of local children and families, food security, economic stability, education, housing, social capital, civic engagement, parks and recreation, crime and safety, and access to health care.  This type of collaboration provides the only avenue toward achieving statistical compassion, or a more equitable distribution of disease burden free of distortions based on socio-demographic factors.11  

The South Dallas Model and the UCITY Family Zone were both created using community-based participatory research (CBPR) principles; the former included a strong connection to an academic health center and teaching hospital, while the latter includes only the health care organizations specifically located in the target community.  However, the UCITY Family Zone approach engages community organizations and residents more actively in an approach designed to reduce the stress associated with living in a low-resource community.  Research during the past 20 years indicates that living in poverty contributes to persistent health disparities in the United States, and a growing body of research suggests that living in poverty and low-income may actually create the disease state while substantially reducing longevity.46,47,67,68 Poverty also helps explain why research during the past 20 years for increasing access to health care and improving health behaviors has done little to eliminate health disparities, since these disparities result from the social determinants of health faced by residents in low-resource communities.49  The antidote to persistent health disparities among the poor, will require reducing toxic stress and equipping residents with the tools needed to better manage stress.  The success of the UCITY Family Zone approach relies on stimulating social connectivity among residents and organizations in ways that can transform the entire community, reduce stress, and improve health.   
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Figure 1: The Community Health Science Model
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Figure 2:  Programa de Desarrollo Human Oportunidades, Chihuahua, Mexico
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Figure 3:  South Dallas Model 
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Figure 4: Deaths Caused by Social Factors[image: image5.emf]51
Figure 5: UCITY Family Zone
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