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Abstract

Health disparities, which can be understood as disadvantages in health associated with one’s 

social, racial, economic, or physical environment, originate in childhood and persist across an 

individual’s life course. One’s neighborhood may drive or influence these disparities. Information 

on neighborhoods that can characterize their risks—what we call place-based risks—is rarely used 

in patient care. Community-level data, however, could inform and personalize interventions such 

as arranging for mold removal from the home of a person with asthma from the moment that 

person’s address is recorded at the site of care. Efficient risk identification could lead to the 

tailoring of recommendations and targeting of resources, to improve care experiences and clinical 

outcomes while reducing disparities and costs. In this article we highlight how data on place-based 

social determinants of health from national and local sources could be incorporated more directly 

into patient-centered care, adding precision to risk assessment and mitigation. We also discuss how 

this information could stimulate cross-sector interventions that promote health equity: the 

attainment of the highest level of health for neighborhoods, patient panels, and individuals. 

Finally, we draw attention to research questions that focus on the role of geographical place at the 

bedside.

Imagine that a child is hospitalized for an asthma exacerbation. The child’s care is managed 

using evidence-based clinical protocols. Soon the child meets discharge criteria, seemingly 

ready to transition from hospital to home and neighborhood. This transition may prompt an 

uneventful return to normalcy. Alternatively, it may represent a return to a place with risks 

that triggered the exacerbation.1 A deeper understanding of this “place” could be a key 
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addition to clinical care, identifying drivers of disparities that the US health care system 

seeks to eliminate.

Healthy People 2020, which helps guide the federal government’s prevention efforts, defines 

disparities as health differences “closely linked with social, economic, and/or environmental 

disadvantage.”2 The concentration of disadvantage greatly affects and drives inequities for 

health outcomes across the life course. Asthma is but one example; similar patterns have 

been noted for low birthweight, lead toxicity, and lower respiratory tract infections among 

children; and hypertension, diabetes, depression, and life expectancy among adults.3–8

These patterns are influenced by social determinants of health. The World Health 

Organization defines these as “the conditions in which people are born, grow, work, live, and 

age, and the wider set of forces and systems shaping the conditions of daily life.”9 The 

American Academy of Pediatrics and Academic Pediatrics Association now both suggest 

that health care professionals take these determinants into consistent account in their care of 

patients.10–12

A starting point in turning this suggestion into reality is the recognition that certain people 

disproportionately experience morbidity. These same people are found in higher 

concentration in places disproportionately affected by risks related to social determinants of 

health. Nonetheless, medical care generally focuses more on acute causes of disease and less 

on factors affecting people’s long-term well-being; patients may be ill repeatedly with the 

source of morbidity unresolved.13 Data that illuminate the role place plays in unrelenting, 

inequitable morbidity are available yet rarely woven into clinical care. This is a critical 

missed opportunity to contextualize and personalize patient care.

In this article we outline ways in which geographic data (contextual/ecological or aggregated 

individual data, or both) could be brought directly into patient care, using the asthma 

hospitalization as an illustrative example. We demonstrate how granular data on place-based 

social determinants of health from national and local sources could facilitate responses to 

illness that has its origin in one’s geography just as much as one’s biology. We also identify 

how this information could stimulate cross-sector collaborations to promote health for both 

populations and patients. Finally, we frame research questions focusing on the role of place 

at the bedside and in equitable health improvement.

Framework Linking Public Health And Clinical Medicine

The current health care climate increasingly emphasizes and incentivizes equity and 

prevention, “value over volume.”14–18 The National Academy of Medicine recently 

articulated a vision for “healthy communities,” using fifteen core social determinants of 

health (such as education, housing, and air and water quality).19 This vision aligns with the 

Accountable Health Communities program under way through the Centers for Medicare and 

Medicaid Services, which seeks sustainable funding models that promote “data systems that 

bridge health and community services.”20

We see data systems that use place-based measures as key to population health management 

(online Appendix Exhibit 1).21 We categorize measures into relevant health services, 
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physical, economic, and psychosocial environments. The health services environment 

includes, but is not limited to, accessibility to primary care, emergency departments or 

hospitals, and pharmacies. The physical environment involves quality of housing, access to 

green space, and exposure to pollutants. The economic environment relates to measures of 

socioeconomic status, including income, education, and employment. Finally, the 

psychosocial environment highlights community supports, access to mental health resources, 

and exposure to crime.22–25

To date, such data have been used primarily in research and public health. The Public Health 

Disparities Geocoding Project has shown clear associations between place-based measures 

and multiple health outcomes.26 Marie Lynn Miranda and colleagues linked geographic data 

with health system data to gain a “multidimensional understanding of individual and 

community health status and vulnerabilities,” guiding public health programs and 

community partnerships.27

Translating data into action at the bedside remains a critical challenge and opportunity. If 

used effectively, these data could simulate a visit to a patient’s home community, informing 

care in real time.28–30 They could “take the pulse” of communities of interest, identifying 

the acuity (and distribution) of risk to warn providers of need for action. Just as abnormal 

laboratory tests or vital signs warn of a patient’s potential for clinical deterioration, so too 

may place-based “community vital signs” warn of social determinants of health–related 

concerns.31,32 Place-based insights could add nuance to how risk is assessed and treatments 

are pursued. It also could support the identification of community partners, and development 

of partnerships, for populations and individual patients.28,33–36

Bringing Geomarkers And Community Vital Signs Into Clinical Care

Biomedical research is increasingly creating opportunities for personalized medical care.37 

Biomarkers, a key area of focus, “can be measured in the body or its products and influence 

or predict the incidence of outcome or disease.”38 We define geomarkers similarly, as “any 

objective, contextual, or geographic measure” that influences or predicts the incidence of 

outcome or disease.39 By complementing biology with geography, we are able to tap into 

health-relevant data that generally exist in isolation from clinical care. Exhibit 1 provides 

examples of readily available, potentially useful geomarkers.

Exhibit 2 displays how place-based, social determinants of health–relevant geomarkers 

could be put into practice. The first of the five map layers depicts all asthma-related 

emergency visits and hospitalizations in Cincinnati, Ohio, over a three-year period, 

superimposed on the city’s census tracts or neighborhoods. The remaining four layers 

illustrate specific aspects of the psychosocial, economic, physical, and health service 

environments that affect the health of neighborhood residents. Each of these layers 

represents a geomarker specific to these environments. These geomarkers, including 

measures of crime, poverty, suboptimal housing, and limited health care access, could 

inform additional assessments and interventions for populations or patients.
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Complementary “bottom up” (public health) and “top down” (clinical) strategies could 

support the tailoring of services to communities and patients. A “bottom up,” community-

focused approach is key to understanding inequities across the region. Public health 

interventions could then be targeted community by community, perhaps starting with those 

that have the highest utilization rates. After identifying target communities, one may move 

upward through the layers, gaining a deeper appreciation of that community’s health service, 

physical, economic, and psychosocial environments.

A “top down,” patient-focused approach starts with an individual. Recall the patient 

hospitalized for asthma. Drawing a line from this patient to his or her home neighborhood 

helps identify place-based risks that may have contributed to their exacerbation (and their 

risk for future exacerbations). Perhaps knowledge of place-based risks would have prompted 

more in-depth risk assessment at the time of treatment. For example, knowing that a child 

lives in a neighborhood characterized by high rates of crime, poverty, suboptimal housing, 

and limited health care access may prompt directed screening focusing on competing needs, 

stressors, and exposures. The clinical team could then deploy a community health worker to 

support parental mental health and a legal aid advocate to assist with public benefit 

enrollment. They could refer to a home inspector and connect to pharmacies providing 

medication delivery programs.

Geographic data elements could improve patient history taking by prompting deeper, more 

targeted assessments and by directly facilitating implementation of care plans. This clinical 

use of geomarkers is especially relevant because clinicians often report a lack of time to 

adequately screen for social and environmental risks.40 Having the right information 

conveyed by geo-markers could help overcome these barriers, giving clinicians a critical 

head start.

Evidence Supporting Place-Based Assessments

Medication adherence is related to asthma hospitalization but can be very difficult to assess. 

We developed a geomarker of asthma-related medication adherence based on data from a 

pharmacy chain and tested it against asthma utilization. Specifically, we calculated a 

Pharmacy-level Asthma Medication Ratio (Ph-AMR), which examined the balance of rescue 

versus preventive medication use. Our ratio runs parallel to the patient-level Asthma 

Medication Ratio, a nationally recognized quality metric,41 but is based on the census tracts 

in which pharmacies were located. For each of twenty-seven Greater Cincinnati pharmacies, 

all preventive medication fills (for example, inhaled corticosteroid) were divided by all 

preventive plus rescue medication fills (for example, inhaled beta agonist) to yield a ratio 

ranging from 0 to 1. A higher Ph-AMR reflected more prevention and less rescue. Adjusted 

analyses illustrated that census-tract Ph-AMR was inversely related to population-level 

asthma utilization rates (emergency visits plus hospitalizations). For every 0.1 increase in 

Ph-AMR, the census-tract asthma utilization rate decreased by approximately 10 events per 

1,000 children.

Despite these findings, patients sent home to census tracts that have half the preventive 

medication adherence are discharged in the same manner as those discharged to tracts with 
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much higher average adherence. While additional analyses are needed to determine the 

relationship between the Ph-AMR and medication adherence and morbidity among 

individual patients, we expect that targeted medication adherence interventions (for example, 

home delivery or self-management programs) could be developed for those in high-risk 

areas. Hospital-pharmacy partnerships could also be expanded to direct attention toward 

both high-risk populations and individual patients.42

Dima Qato and colleagues described an analogous example of “pharmacy deserts.” They 

found that racially and socioeconomically segregated neighborhoods in Chicago, Illinois, 

had more limited pharmacy access, promulgating lower rates of medication adherence in 

these same neighborhoods. They recommended policy changes to provide incentives for a 

more equitable distribution of pharmacies.43 We suggest that the pharmacy desert 

classification they presented could itself be a geomarker. If a patient lives in such a desert, 

changes in the way non-adherence risk is assessed and medications are dispensed may be 

prudent.

Another example draws on established associations between housing and asthma. To 

approximate exposure to asthma-related housing risks, we calculated a housing code 

violation density metric from Greater Cincinnati Building, Health, and Property 

Maintenance data. This metric was significantly associated with population-level asthma 

utilization rates. After adjustment for patients’ age, sex, race, insurance, and census-tract 

poverty, hospitalized children from tracts with a high density of housing code violations 

were found to have more than 80 percent increased odds of reutilization within twelve 

months of an index hospitalization compared to those living in census tracts with a low 

density of violations.39 Knowing a child is from a high-density area could prompt referrals 

for home inspections or legal advocacy.44,45 Boston’s Breathe Easy at Home program does 

just this, providing a web-based linkage between pediatric care providers and housing 

inspectors. Not surprisingly, two Boston neighborhoods have both the highest asthma 

hospitalization rates and referral rates for housing inspection.46 A clinician armed with the 

knowledge that a child lives in one of these neighborhoods (or a similar neighborhood) may 

more reliably discuss these types of programs in the exam room.

Like measures of medication adherence and housing quality, similar associations have been 

noted between asthma morbidity and measures of crime, socioeconomic status, and traffic.
23,25,47 Such geomarkers have value individually; they may also be informative when 

packaged into summary scores or indices. For example, we previously linked children 

hospitalized for asthma exacerbations to a “geo-risk” index constructed using census-tract 

measures of home values, poverty, and adult educational attainment (that is, geomarkers of 

the physical and economic environments). Children at highest geo-risk were 80 percent more 

likely to have a reutilization event than those at lowest risk. They were also more likely to 

live in households reporting potentially modifiable financial hardships and psychological 

distress.23 Other indices, such as the Child Opportunity Index, hold similar promise.48
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Implications Of A Place-Based Approach

Just as clinicians change treatment plans based on abnormal laboratory tests or vital signs, so 

too might they change practice based on abnormal geomarkers. With advances in electronic 

health records,31,49 place-based, contextual information could be inserted into a patient’s 

chart in real time, providing an efficient means by which providers assess or stratify that 

patient’s risk level. Immediate linkages to evidence-based, upstream assessments and 

interventions could follow (for example, linkages to community health navigators, 

transportation supports, or telemedicine).34,50

Health care reform, and the move toward payment for value, makes this focus timely and 

important. The Department of Health and Human Services recently outlined goals to expand 

the link between reimbursements and outcomes.15 The accountable care organization and 

patient-centered medical home models represent two potential approaches. Both incentivize 

improvements in how patients experience care, the health of the covered population, and the 

cost of care provided.51 Incentives promote a focus on the distribution of medical and social 

risks within the covered population. This then guides the delivery of scarce or costly 

resources in ways that maximize benefit, or value.14,31 There exists a key opportunity to 

evaluate whether geomarkers aid in such a process.17

Place-based data also have utility in the development and expansion of cross-sector 

collaborations. The Health Policy Institute of Ohio recently introduced a framework 

connecting public health and clinical activities (from the statehouse to the community to the 

bedside). Data are at the core, informing assessments of need, development and deployment 

of interventions, and tracking of outcomes.52

Research Gaps And Future Directions

Many industries and community social service agencies use place-based data to connect the 

right person to the right resource at the right time. They do this by knowing as much as they 

can about a person simply by knowing where that person lives. Although geography is 

clearly linked to health, less is known about how this linkage can be leveraged to provide 

better, less costly patient care. Studies that address this would be of great benefit and 

relevance as care is reoriented toward payment for value. Of course, the distribution and 

types of risks in certain populations may vary. As a result, different settings may need to 

define risk thresholds (and determine which variables to include) in ways that are relevant to 

their patient panels and the resources available. Some may also need to rely more on 

individual-level social histories.12

Given the ubiquity of “big data,” efforts that support linking isolated information streams 

should be pursued and evaluated. Subsequent studies could assess associations among a 

range of health outcomes. Assessments with patient- or family-reported risks may be just as 

if not more important,53 highlighting factors that may be more proximal, and potentially 

more actionable.

More quantitative work is needed to determine which geomarkers have the most meaning 

and how they can best be packaged. Level of geography (for example, ZIP code, census 
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tract, or census block group) also merits consideration, as areas of different sizes or 

definitions may characterize risk quite differently. Also, not all patients who live in at-risk 

areas will be at risk themselves (nor will all in low-risk areas be free of risk); perhaps 

smaller geographic levels are more homogenous, thereby limiting the degree to which area-

based measures misclassify those who live within an area. Qualitative analyses may also be 

prudent to determine how key stakeholders, including providers and patients (alongside 

community partners and policy makers), view the use of place-based data within clinical 

settings. Additionally, an adaptable information technology backbone will be critical, ideally 

one that can facilitate real-time, user-friendly, and reliable geocoding and data linkages 

while also protecting privacy.54 Finally, training providers and support staff to respond 

appropriately to identified risks will be essential to translating knowledge into action.31,32,55

Conclusion

Imagine, once again, the child hospitalized for asthma exacerbation. Ready for discharge, 

the child goes home with interventions informed by a deeper understanding of his 

neighborhood. The pharmacy delivers the child’s medications that evening, a community 

health worker visits in the morning, and a home inspector comes within days to assess for 

mold in the rental apartment. In parallel, policies are put into place that enhance data 

collection and sharing to drive community-minded care delivery. With the right programs 

and policies in place, person-centered care begins the moment patients provide their address, 

promoting improved, equitable health outcomes.
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EXHIBIT 2. Examples of how census tract–level information can be linked to health outcomes in 
a staged manner by displaying geomarkers
SOURCE Authors’ analysis of data from the Cincinnati Children’s Hospital Medical Center 

(asthma emergency visits and hospitalizations); Health Resources and Services 

Administration, US Department of Health and Human Services (medically underserved 

areas); Cincinnati Area Geographic Information System (housing code violation density); 

US Census Bureau (census tracts, poverty rate); and Cincinnati Police Department (crime 

rate). NOTES This exhibit shows census tract–level information specific to the health 

service, physical, economic, and psychosocial environments in Cincinnati, Ohio. 

Geomarkers such as those shown could inform community health assessments and be 

amenable to population- or patient-level interventions.
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EXHIBIT 1

Community-level geomarkers specific to the health service, physical, economic, and psychosocial 

environments and potential interventions that could be relevant at the population or patient level

Health service environment Physical environment Economic environment Psychosocial environment

GEOMARKERS

Distance to pharmacy
Live within “pharmacy desert”
Pharmacy quality metric
Distance to primary care
Live within undeserved area
Vehicle availability
Public transport availability

Housing code violations
Vacancy rate
Renter rate
Home value
Crowding/population density
Exposure to pollution

Poverty rate
Household income
Home ownership
Car ownership
Educational attainment

Crime rate
Mental health access

INTERVENTIONS

Medication delivery
Care coordination
Community health worker
Home nurse visitation
Medicaid rides
Telemedicine

Housing inspection
Legal advocacy
Air conditioning or filtration
Development of affordable housing

Financial services
Medicaid rides
Legal advocacy
Public benefit procurement
Community health worker
Community agency referrals

Community health worker
Community agency referrals
Resilience training
Community partnerships

SOURCE Authors’ contributions.
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