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ABSTRACT

The United States ranks below peer nations on many measures of health status, health care 
access and quality, and health outcomes while spending significantly more on health care.1 
This combination of factors has driven an effort to better align resources with need to address 
health disparities and use funds more efficiently. To identify areas with high need, area-level 
vulnerability and resilience indices (ALVRIs) have been developed to create composite need 
scores based on combined underlying measures. Federal, state, and local agencies, as well 
as philanthropies, are using ALVRIs as data-driven strategies to better allocate resources 
and improve outcomes. This brief describes the historical approaches to resource allocation, 
introduces ALVRIs, and provides considerations for decision makers in states that are using 
an ALVRI, such as state health officials, Medicaid directors, hospital and health system 
administrators, and other state agency and department directors. 
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HISTORY OF RESOURCE ALLOCATION

Resources in public health are typically allocated based on imperfect and limited information, 
and resources themselves are often limited. Given the insufficiency of resources to meet the 
needs of all, allocation of resources based on individual, community, or population-level need 
may maximize their impact. Therefore, measures that accurately reflect needs are crucial to 
inform evidence-based allocation and demonstrate fiscal responsibility. 

Historically, resource allocation in the United States has been based on either population 
size or simple measures of potential need. In the absence of data on community health needs, 
funding is often distributed based on the total population size, poverty levels, measures of 
land area, or a combination of these. These strategies generally assume a direct and linear 
relationship between these factors and need, and do not include many other important 
factors such as population demographics, health-related social needs at the individual level, 
social determinants of health at the population level, health care context, and health status 
and outcomes. 

Other resources, such as disproportionate share hospital payments that provide 
higher reimbursement for certain hospitals, have been allocated using somewhat more 
sophisticated measures of need that directly align with the purpose of the program, model, or 
payment, such as the proportion of patients who are enrolled in Medicaid, uninsured, or dually 
eligible for both Medicare and Medicaid.2–4 Similar measures have been used to define health 
professional shortage areas, a category developed by the Health Resources and Services 
Administration to inform program eligibility and provider loan repayment.4,5 While these 
measures are designed to reflect population, organizational, or individual-level needs, they 
are still somewhat coarse measures reflecting few dimensions of need or vulnerability, and 
may not reflect the complex nature of vulnerability, risk, or need within any given community.

To address this gap, several US government agencies, philanthropies, and non-governmental 
agencies have begun to develop and use numerous area-level vulnerability and resilience 
indices (ALVRIs; e.g., Area Deprivation Index [ADI], Social Vulnerability Index [SVI]), which 
combine several measures of need into a single metric providing more comprehensive and 
robust measures of area-level need to inform resource allocation.4 ALVRIs combine several 
dimensions or measures of potential need (often reflecting social determinants of health) into 
a single composite measure of need. 

INTRODUCTION TO ALVRIs

ALVRIs combine community-level measures that capture the relative presence in a 
community of the social factors that influence health to assess community vulnerability 
or resilience in a single metric. Most ALVRIs in the United States include similar underlying 
constructs, such as measures of poverty, housing, education, and employment, and generally 
use the US Census Bureau’s American Community Survey data.4,6–8 Despite their similarities, 
ALVRIs also differ in several key ways, including their geographic level(s), domains and 
measures, method of development, and original purpose.4,6–8 The ways in which ALVRIs differ 
are described below, and specific details on these characteristics for a selection of frequently 
used ALVRIs are available in Table 1. 
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All ALVRIs aim to convert a complex set of measures into an intuitive and easily digestible 
format to drive evidence-based decision-making. But they vary according to the following 
characteristics:

Purpose of Development: Some indices were developed for specific use cases. For example, 
the SVI, SoVI, and BRIC are primarily intended for uses related to emergency preparedness 
and disaster response, while others were created for more general applications. These 
purposes may inform the way in which the index is created and the characteristics described 
below.

Geographic Level(s): ALVRIs are commonly available at the county or census tract levels, 
depending primarily on the granularity of the data used to develop the index; however, some 
are available at the census block group or zip code tabulation area level. Some are also 
available at multiple levels; for example, the SVI is available at both the county and census 
tract levels. 

Measures: While nearly all ALVRIs include measures related to poverty, housing, education, 
and employment, other characteristics such as race, ethnicity, internet access, language, and 
health care context are less frequently used. 

Method of Development and Calculation: The techniques used to determine measures 
and calculate the index score differ. For some indices, measure selection was informed 
using statistical techniques such as principal component analysis (e.g., ADI9), while other 
indices were informed by expert consensus (e.g., SVI). Across both of these approaches for 
determining measures, index scores are calculated with weights, and some use standardized 
measures. For example, there is a complex weighting scheme for measures within the ADI 
based on principal component analysis, while the SVI equally weights each measure and 
domain.

Scale: The scale and range of scores for indices differ. For example, some are calculated on 
an unbounded continuous scale, while others are available on a percentile scale. Depending 
on the index, a higher score may reflect the positive (i.e., greater resilience) or the negative 
(i.e., greater risk). 

Table 1. Commonly Used Area-Level Vulnerability and Resilience Indices
Index Geographic 

level(s)
Domains or types of 
constructs represented 
(as described by 
developer)

Original design purpose Includes 
race and/or 
ethnicity?

Developer/owner

Area Deprivation 
Index (ADI)9–11

Census block 
group and 
nine-digit zip 
code 

Domains include income, 
education, employment, 
and housing quality

Rank neighborhoods 
by socioeconomic 
disadvantage; originally 
developed by Dr. 
Gopal Singh at  Health 
Resources & Services 
Administration with 
regard to mortality 
rates by demographic 
characteristics9

No Center for Health 
Disparities Research, 
University of 
Wisconsin School of 
Medicine and Public 
Health 
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Social Vulnerability 
Index (SVI)12

County and 
census tract

Themes include 
socioeconomic status, 
household characteristic, 
racial & ethnic minority 
status, and housing type & 
transportation

Emergency 
preparedness and 
response

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

Community 
Resilience 
Estimates (CRE)13

National, state, 
county, and 
census tract

Components include 
those related to income-
to-poverty ratio, single or 
zero caregiver household, 
unit-level crowding, 
communication barriers, 
employment, disability, 
health insurance coverage, 
age, transportation, and 
broadband access 

Individual and household 
disaster preparedness 
and response

No US Census Bureau

Minority Health 
Social Vulnerability 
Index (MHSVI)14,15

County Themes include 
socioeconomic status, 
household characteristics, 
racial & ethnic minority 
status, housing type & 
transportation, health care 
infrastructure and access, 
and medical vulnerability 

Adapted from the CDC/
ATSDR SVI with factors 
related to COVID-19 
outcomes

Yes CDC and US 
Department of 
Health and Human 
Services Office of 
Minority Health

Social Vulnerability 
Index (SoVI) for 
environmental 
hazards16,17

County Factors include wealth, 
race and social status, age, 
ethnicity, special needs 
population, service sector 
employment, race (Native 
American), and gender 

Vulnerability to 
environmental hazards

Yes Hazards Vulnerability 
and Resilience 
Institute, University 
of South Carolina

Baseline Resilience 
Indicators for 
Communities 
(BRIC)18

County Categories include human 
well-being/cultural/
social, economic/financial, 
infrastructure/built 
environment/housing, 
institutional/governance, 
community capacity, and 
environmental/natural

Resilience to natural 
hazards

No Hazards Vulnerability 
and Resilience 
Institute, University 
of South Carolina

Social Deprivation 
Index (SDI)19

County, 
census tract, 
zip code 
tabulation 
area, primary 
care service 
area

Components related 
to income, education, 
employment, housing, 
dependents, and 
transportation

Quantify disadvantage 
across small areas

No Robert Graham 
Center for Policy 
Studies in Family 
Medicine and 
Primary Care
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Child Opportunity 
Index (COI, currently 
on COI 3.0)20

Census tract 
(note that 
census block 
level data is 
used in COI 
3.0, the most 
recent version, 
but that level 
of data is 
not publicly 
available)

COI 3.0 includes measures 
within subdomains 
related to early childhood 
education, elementary 
education, secondary 
and post-secondary 
education, educational 
resources, pollution, 
healthy environments, 
safety resources, health 
resources, employment, 
economic resources, 
socioeconomic inequity, 
housing resources, social 
resources, and wealth 

Measures the resources 
and context of 
environments in which 
children live that affect 
their development and 
future opportunities

No Based at the 
Institute for Equity in 
Child Opportunity & 
Healthy Development 
at Boston University 
School of Social 
Work

EXAMPLES OF ALVRI USE IN RESOURCE 
ALLOCATION

The use of ALVRIs has become increasingly common as a strategy to address health 
disparities through policy and resource allocation, which is likely driven by the growing body of 
evidence on the relationships between ALVRIs and health outcomes.7,21–24,25 The Department of 
Health and Human Services Office of the Assistant Secretary for Planning and Evaluation, in 
partnership with RAND, and the National Academies of Sciences, Engineering, and Medicine 
have developed multiple reports to assess applicability and use of social risk factors, and 
ALVRIs specifically, for these purposes.4,8,26,27 In addition to this general interest in the use of 
ALVRIs, there have been numerous applications of ALVRIs within reimbursement mechanisms 
and other activities by federal, state, and local agencies as well as health care organizations, 
private payers, philanthropies, and other organizations. 

Federal Uses. At the federal level, several agencies have applied ALVRIs in payment, policy, 
resource distribution, and other related activities, particularly because of their simplicity, 
transparency, and national relevance. Notably, the Centers for Medicare & Medicaid 
Services and Centers for Medicare & Medicaid Innovation (CMMI) are using the ADI to identify 
underserved communities in their Health Equity Benchmark Adjustments as part of the ACO 
REACH Model, within the Medicare Shared Savings Program, and in their Making Care Primary 
Model.23,25,26,28–31 The SVI was also used in multiple federal applications during the COVID-19 
pandemic, including identification of areas for testing locations, vaccine allocation, and areas 
for additional communication and outreach.32 Similarly, the Department of Health and Human 
Services Office of Minority Health and the CDC created a Minority Health Social Vulnerability 
Index based on the original SVI that added components of health care accessibility and 
health-related vulnerability to further assess COVID-19 vaccination.33 

State and Local Uses. ALVRIs are also being implemented at the state, city, and county 
levels. For example, Massachusetts previously used the Neighborhood Stress Score to 
adjust payments to providers based on area-level economic stress.38–40 The Maryland Primary 
Care Program Management Office is using the ADI to inform its Health Equity Advancement 
Resource and Transformation payment plan, designed to provide support to providers serving 
Medicare patients with complex needs. The city of Milwaukee has proposed the use of the ADI 
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to identify disadvantaged areas to prioritize replacement of lead water pipes in the city.11,41 
The Child Opportunity Index (COI) has been used in many states and cities to understand local 
risk, including in Albany, where it was used to describe variation in neighborhood need and 
resources, ultimately leading to funding secured to revitalize parks and playgrounds.42 Further, 
one study documented the application of eight different indices, including ADI, SVI, and the 
Healthy Places Index, across 37 states to inform COVID-19 vaccination allocation.43 Within 
applications related to COVID-19 response, Pennsylvania considered the ADI when allocating 
emergency treatments during the COVID-19 pandemic,10,44 and Michigan used the SVI for 
vaccine allocation purposes.45 

Some states created their own or adapted area-level indices by adding or changing variables 
to better meet policy needs. For example, Vermont created an index adapted from the 
CDC’s SVI based on the number of census tract “flags” of vulnerability.46 Nebraska has also 
developed an index based on unemployment, housing burden, and BIPOC (Black, Indigenous, 
and people of color) population for use in allocating the state’s Community Services Block 
Grant.47 

Other Uses. Other types of organizations are also using ALVRIs. For example, Blue Cross Blue 
Shield of Michigan is using the ADI as a part of its value-based care strategy.48 Chicago-based 
Rush University Medical Center, Lurie Children’s Hospital, and partners have used the COI to 
identify areas with greater needs to inform various clinical and community efforts to support 
health.49 

CONSIDERATIONS FOR USING AND 
IMPLEMENTING AREA-LEVEL INDICES

A growing body of evidence suggests that ALVRIs do not all behave in the same way, no 
ALVRI is perfect, and there may not be one ALVRI that is best for all situations.4,8,50,51 

Importantly, there is insufficient evidence around how best to choose and implement an 
ALVRI, especially for specific populations or applications, and the evidence of the impact 
of existing applications is limited. Therefore, we have identified several factors to consider 
when designing policies or activities to address health equity based on risk, vulnerability, or 
deprivation, each of which is described below. 

Challenges to the ADI 
Because the ADI has been implemented more widely, it has 
been subject to the most scrutiny, and concerns have been 
raised.34–37 Specifically, the ADI includes three measures 
related to the cost of housing (median home value, median 
gross rent, and median monthly mortgage). These measures 
are not standardized in the calculation of the ADI. Thus, 
some evidence suggests that these measures may mask 
the potential vulnerability in communities in areas with high 

housing costs.36 This has been identified as potentially most 
relevant in highly urban areas with very high housing costs, 
such as New York City and Washington, DC.36,37 Since this 
dialogue regarding the applicability of the ADI has begun, 
CMMI has adjusted the Health Equity Benefit Adjustment 
structure within the ACO REACH Model to include both 
national and state ADI measures, as well as low-income 
subsidy enrollment and dual eligibility.30
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1.  Is the policy or activity meant to address individual- or area-level 
inequities or disparities? 

All of these indices are designed to capture area-level risk or resilience only. Some individuals 
living in a community that is considered low risk on one of these indices may actually 
experience high risk on many of these factors. Thus, these indices should not be used as a 
proxy for individual-level risk. 

2. Is the index fit for the given use? 
Indices were developed for various purposes and using different methodologies, yet many are 
being applied outside of their initial purpose. For example, the SVI, SoVI, and BRIC were all 
designed for emergency and natural disaster preparedness and response,12,16,18,52 while others, 
such as the ADI and SDI, were designed for more general purposes to quantify socioeconomic 
disadvantage. It is important to consider the original intended use of the index, as well as 
the metrics it comprises, in relation to policy objectives. For example, to identify priority 
areas for distributing resources after a weather event, indices designed for natural disaster 
preparedness and response are likely well-suited. However, using an index to identify priority 
areas for adjusting insurance reimbursement levels may not be the best fit. 

3. What geographic level is the most relevant?
Indices are constructed at various geographic levels including county, census tract, census 
block group, and zip code tabulation areas. Several indices also have separate versions 
at different geographic levels. For example, the CDC’s SVI is available at both the county 
and census tract levels.12 The choice of geographic level may be driven by several factors, 
including geographic level of other data for the specific use, political structures such as 
county or city governments, and geographic scope of the activity or policy for resource 
allocation. Understanding the geographic level that is used by an index and how this relates to 
policy objectives is an important consideration for policy implementation.4,8,50 

Further, the ADI is calculated on a national basis in percentiles and on a state basis in deciles. 
Each version may be relevant to different applications, or in combination. For example, CMMI’s 
use of the ADI in the Health Equity Benchmark Adjustments combines both the national 
percentile and state decile (in addition to other measures).30 

4. Does the index include race and ethnicity?
Some indices, such as the CDC’s SVI, include measures of race and ethnicity, but most others 
do not. While there are differing perspectives on whether indices should include race and 
ethnicity given that they are not modifiable factors,8,50 factors that drive disparities by race 
and ethnicity (i.e., structural racism and historical barriers) should be considered either within 
or in combination with the use of an index. 

5. How is the index operationalized? 
Most area-level indices are measured on a continuous or percentile scale. However, using the 
index on this scale may not always be feasible or appropriate. If the index is categorized based 
on thresholds, it is important to consider where the threshold(s) are drawn. For example, while 
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the national ADI is often dichotomized at the 85th percentile,22,24 research varies considerably 
in terms of the threshold that designates the highest level of deprivation or vulnerability.53 
Thresholds should be informed by a combination of existing evidence, the variation or scope 
that exists within the data or population for the particular use, and expert insight. 

6. Are there other measures that should be included in combination 
with an index? 
Many area-level indices include socioeconomic factors, especially those related to income, 
education, housing, and transportation. However, recent reports have noted that these 
factors alone may not reflect the variety of health-related measures of need or additional 
variables that can impact risk for individuals and communities. Because of this, when applying 
indices for policy and resource allocation purposes, it is important to consider indices in 
tandem with other measures of health or social need such as health care access. For example, 
if using an index to support identification of priority areas for vaccine administration, other 
factors such as previous vaccination rates or presence of local facilities that offer vaccination 
services, such as pharmacies, clinics, and local health departments, may be important to 
consider. 

7. Does the index represent the population now?
The underlying data that is used to calculate an index is relevant to its applicability. Indices 
are generally based on large national data sets such as the American Community Survey. 
Indices may be calculated from different years of data, and some indices (and underlying data 
sources) may be updated more frequently than others. Because of shifts in population and 
characteristics that can occur over time, looking at the underlying data in the index, including 
the years of data used, is relevant to understanding whether the index is representative of 
the current population.8 Further, given the novelty of many of these indices, their stability and 
ability to capture changes over time is largely understudied. 

8. How do we know if an index will meet our needs?
Area-level measures present useful tools for quickly identifying areas of need. However, 
most applications of these indices are still new, with limited information on the impacts 
and long-term effects of using these indices. When using an area-level index, it is important 
to continuously evaluate its use and ensure flexibility to adjust the use based on findings.8 
Evaluation should not only measure the impacts on the population(s) of focus to ensure that 
the intended effects are being realized, but also consider how to identify any unintended 
consequences or heterogeneous effects on different populations or communities. 
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TAKEAWAYS FOR DECISION MAKERS

The use of ALVRIs provides the opportunity to improve the distribution of limited resources to 
help ensure that resource allocations align with need, maximizing their impact and efficiency. 
Given the number of ALVRIs and limited evidence to inform how best to implement ALVRIs in 
resource allocation efforts, those selecting an ALVRI should consider factors such as what 
the index was designed for originally, whether additional measures should be included in its 
application, and the need to evaluate the impact of its use. As ALVRIs become used more 
frequently, the evidence base for their use will grow, providing additional opportunities to 
refine the criteria for their selection and use. Leaders and decision makers using ALVRIs 
should continue evaluating the impacts of their use and adjust practices as new evidence 
becomes available. 
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