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Background
This resource guide is designed to provide information on the Health Resources and Services
Administration (HRSA) Service Area Needs Assessment Methodology (SANAM), a
methodology that generates a quantitative assessment of unmet need for primary and preventive
health care. This guide describes how the SANAM calculates an Unmet Need Score (UNS), the
measures and measure weights used in the calculation, and data sources from which the
measures are derived. It also provides the conceptual model and evidence-based methodology
that guided the design of the SANAM.
The HRSA Health Center Program has historically used a variety of methods to evaluate the
unmet need for primary and preventive health care services. In circumstances where an objective
quantification of unmet need can be of value, the SANAM provides a standard, transparent,
verifiable, and automated methodology. The SANAM leverages publicly available data to
quantify the overall need for primary and preventive health care at the ZIP Code level,1 which
allows for the quantification of an UNS for any combination of ZIP Codes that health centers are
proposing to serve through the addition of one or more service delivery sites. The SANAM
automates and standardizes the calculation of an UNS and facilitates assessment of unmet
primary and preventive health care needs across different service areas to assist the Health
Center Program in targeting its resources.
For the SANAM and UNS, need is defined as the relative disparities in population health status
exhibited across health center service areas, as well as the upstream and downstream
determinants that lead to disparate health outcomes. The SANAM was designed to objectively
capture aspects of this need that are particularly relevant to the Health Center Program. For more
information on the development, testing, and selection of the SANAM, see Appendix A,
Appendix B, and Appendix C.
The SANAM and resulting UNS for the 50 States and the District of Columbia is described in
the main body of this resource guide. Differences in availability of data and key drivers of
mortality and morbidity necessitated the development of UNS calculations specific to Puerto
Rico, the other U.S. Territories, and the Freely Associated States, which are discussed in
Appendix D.

1 In

this document, ZIP Code refers to a ZIP Code Tabulation Area (ZCTA), which is a construction of the U.S. Census Bureau
to represent the U.S. Postal Service ZIP Code service area.
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Description of Measures used to Calculate the UNS
The UNS is the weighted sum of measure values. The calculation details are given in Section 4.
The 24 measures used in the calculation are listed in Figure 1, along with a number representing
the measure weight. The measure weight indicates the relative importance of the measure in
estimating unmet need. Each measure weight is presented as a percentage of the total weight.
The total weight allocated across all measures is 100.
The measures are organized in measure groups under the health determinants and health status
measure categories. All the health determinants measures focus on access, except for Violent
Crime which primarily impacts health outside the pathway of access to health care. The access
outcome measure group captures retrospective information about outcomes related to access,
while the access barrier measure group captures information on impediments that could
potentially impact timely access to care. Six of the nine access barrier measures are indicators of
socioeconomic status and are key social determinants of health. These six measures also serve as
proxy measures of health status. The direct measures of health status provide direct information
on mortality and morbidity as well as top behaviors driving morbidity and mortality. For more on
this organizing conceptual framework, see Appendix A.1.

Figure 1. The Measures and Measure Weights Used in the UNS Calculation
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Table 1 provides a definition for each measure, the weight assigned to the measure, and a
summary of the rationale for the measure’s inclusion. The selection process prioritized measures
used by reputable needs assessment instruments that make important and unique contributions to
measuring area-level unmet need for primary and preventive health care. Further information on
the conceptual framework that guided the selection of measures used to calculate the UNS can be
found in Appendix A and Appendix B. Additionally, Appendix C includes a discussion of the
final selection process that led to these 24 measures. A list of the key reports and articles
consulted to develop the conceptual framework and to evaluate, select, and weight the measures
can be found in Appendix E.
For the health determinants measures involving access, the summary rationale presented in Table
1 includes a discussion of the following interrelated “access dimensions” that when combined
form a comprehensive and evidence-based assessment of access to health care:
Availability/Accommodation: ability to reach health care
Affordability: ability to pay for health care
Approachability: ability to identify health care services that address needs
Acceptability: ability to seek health care services based on social and cultural factors
Appropriateness: ability to receive timely quality health care (also termed “access
outcome” or “realized access”)
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Table 1. Information for Measures Used in Calculation of UNS
Measure
Definition
Weight
Rationale
Non-Access Measures (Total Weight = 2.5%)
Violent Crime
2.50%
Number of violent
High crime rates negatively influence physical
crimes per 100,000
and mental well-being by affecting stress levels
population.
and contributing to stress-related disorders, in
addition to discouraging participation in healthy
behaviors such as exercise and socialization.
Violent Crime is the only measure in this group.
Access Outcome Measures (Total Weight = 38%)
Health Center
Ratio of the population
25.00%
This measure helps capture multiple dimensions
Penetration
served by a health
of access (acceptability, affordability,
center to the population
availability, and appropriateness), and has been
with household income
used in previous New Access Point (NAP)
below 200% of the
opportunities to award priority points. This ratio
Federal Poverty Level
provides insight into the extent of the unmet
(FPL). Health Center
need for health services among underserved
Penetration is capped at
populations in a ZIP Code. Relative to other
a value of one.
access measures, it is the most specific to the
Health Center Program in that it approximates
the degree to which the Health Center Program
potential patient populations have already
achieved access to existing health center sites. It
is also one of the most “actionable” measures for
the Health Center Program in that funding and
site approval decisions can directly affect the
measure’s numerator—the population that has
accessed services at a health center.
Consequently, this measure carries the most
weight.
3.25%
No Dentists in
Fraction of adults who
This measure helps capture multiple dimensions
Past Year
did not visit a dentist or
of access (acceptability, affordability,
dental clinic within the
availability, appropriateness). Oral health is
past year.
essential to general health and well-being. This
measure provides a more complete and reliable
assessment of a service area population’s access
to dental care than other measures that are
publicly available and cover this area of healthrelated need (e.g., “Population to Dentist Ratio”
only partially captures the dimensions of access).
3.25%
Pap Smear
Percentage of women
This measure helps capture the appropriateness
Screening
ages 21 to 64 years who
dimension of access and is used to assess
had screening for
population’s receipt of quality and timely
cervical cancer (Pap
preventive care. Underserved populations have
test) in past three years
lower rates of pap smear screenings and are at
higher risk for behaviors that negatively impact
reproductive health. Of the publicly available
measures commonly used to assess population
receipt of quality and timely preventive
screenings, this measure was best suited for
incorporation based on data accessibility and the
ability to extrapolate to small geographic areas.
4

Measure
Preterm Births

Definition
Fraction of babies born
before 37 weeks
gestation.

Weight
3.25%

Rationale
This measure helps capture the appropriateness
dimension of access. Preterm birth is the
principal contributor to low birthweight and the
main underlying cause of stillbirth and infant
mortality. The overwhelming consensus by
authoritative bodies is to directly examine the
proportion of preterm births in the population
(over low birthweight and infant mortality) if
data quality and availability allow.
3.25%
Preventable
Number of discharges
This measure helps capture the appropriateness
Hospital Stays
for ambulatory caredimension of access. Preventable hospitalization
sensitive conditions per
is often a consequence of the failure to receive
1,000 Medicare
timely quality primary care, and it indicates the
enrollees.
costly overuse of hospitals as a main source of
care. Although the data source for this measure
predominantly includes individuals who are 65
years and older, the measure is the best available
assessment used by authoritative bodies to
evaluate realized access and effectiveness of
primary health care.
Access Barrier Measures and Proxy Measures of Health Status (Total Weight = 44.5%)
10.875% This measure helps capture the affordability
Below 200%
Fraction of the area’s
Federal
population living in
dimension of access. This measure contributes to
Poverty Level
households with income
a robust assessment of socioeconomic status, one
(FPL)
below 200% of the FPL.
of the main drivers of population health
disparities. The measure approximates the
proportion of the potential population of Health
Center Program patients in a ZIP Code, in
addition to being one of the most common
determinants of access, quality of care, and
health status among populations served by the
Health Center Program. This measure is highly
actionable to the Health Center Program because
it identifies the proportion of a population in a
defined area that could benefit from the sliding
scale care payment structure offered by health
centers. Therefore, the measure has a higher
weight.
3.25%
Associate
Fraction of the
This measure helps capture the approachability
Degree or
population age 25 and
dimension of access. In addition to serving as a
Higher
older whose highest
measure of educational attainment, this measure
level of education
serves as a proxy for occupational status in needs
attained is an Associateassessment instruments. Educational attainment
level degree or higher.
and occupation are key determinants of
population health care access and health status,
and contribute to a robust assessment of
socioeconomic status, one of the chief drivers of
population health disparities.
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Measure
Housing Stress

No High
School
Diploma

Single-Parent
Household

Definition
Fraction of households
where one or more of
the following conditions
are met: (1) housing
expense/income
threshold—monthly
housing costs, including
utilities, exceed 30% of
income, (2) crowding—
more household
members than rooms,
(3) incomplete
plumbing—home lacks
necessary bathroom
facilities, and (4)
incomplete kitchen—
home lacks essential
kitchen facilities.
Fraction of individuals
age 18 and older
without a high school
diploma or equivalent.

Weight
3.25%

Rationale
This measure helps capture the affordability
dimension of access. In addition to contributing
to a robust assessment of socioeconomic status
by adding information about household financial
well-being, this measure accounts for the effect
of the physical environment on population
health, since poor housing conditions are a risk
factor for chronic obstructive pulmonary disease
and asthma—two top drivers of mortality and
health care cost burden in the United States.

3.25%

Fraction of children
under 18 who are living
in single-parent
households in a family
or subfamily (excludes
institutions, group
homes, and other group
living situations).

3.25%

This measure helps capture the approachability
dimension of access. Educational attainment is a
principal determinant of access to health care
and population health status. Populations
without a high school degree fare worse on
population health indicators compared to those
with higher levels of education. The use of this
measure contributes to a robust assessment of
socioeconomic status, along with the measures
Unemployment and Associate Degree or Higher,
which help approximate occupational status,
stability, and mobility; and Housing Stress,
Single-Parent Household, and Below 200%
Federal Poverty Level, which help approximate
household financial resources.
This measure helps capture the affordability and
availability dimensions of access. Single-parent
households are restricted in financial and human
resources, and they experience social and
material deprivation. These factors impact the
ability to seek and afford health care, as well as
to participate in behaviors that promote health.
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Measure
Unemployment

Definition
Fraction of civilian
labor force age 16 and
older that is
unemployed.

Weight
3.25%

Uninsured

Fraction of civilian noninstitutionalized
population without
health insurance.

10.875%

Linguistic
Isolation

Fraction of the
population age 5 and
older who cannot speak
English at least “very
well.”

3.25%

Vehicle Access

Fraction of households
with no vehicles
(passenger cars, vans,
and pickup or panel
trucks of one-ton
capacity or less kept at
home, including
vehicles rented/leased
for one month or more,
company vehicles, and
government vehicles
used for non-business
purposes) available for
personal use.

3.25%
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Rationale
This measure helps capture the affordability
dimension of access. This measure contributes to
a robust assessment of socioeconomic status, one
of the main drivers of population health
disparities. Unemployment impacts the ability to
afford health care as well as to participate in
behaviors that promote health. Unemployment
contributes to stress levels and is a risk factor for
negative health behaviors, such as substance
misuse, that can lead to a cascade of negative life
consequences, such as loss of income and further
health deterioration.
This measure helps capture the affordability
dimension of access. Health insurance absorbs
some of the costs associated with seeking health
care. This measure is highly actionable to the
Health Center Program because it identifies the
proportion of a population in a defined area that
could benefit from the sliding scale care
payment structure offered by health centers.
Therefore, similar to Below 200% Federal
Poverty Level, this measure has higher weight.
This measure helps capture the approachability
and acceptability dimensions of access.
Linguistic and cultural differences impact a
population’s ability to access health care as well
as to participate in behaviors that promote
health. In the absence of other publicly available
and feasible measures of the cultural and
linguistic determinants of health care access and
health status, this measure best captures the
populations requiring culturally and
linguistically competent care, including
migratory and seasonal agricultural worker
populations that are of concern to the Health
Center Program.
This measure helps capture the affordability and
availability dimensions of access. Vehicle
availability may increase the number of
providers and other health-promoting resources
that are accessible to a population and may
provide additional insight into a family’s
financial situation beyond the yearly household
income information captured by other measures.

Measure
Definition
Weight
Rationale
Direct Measures of Health Status (Total Weight = 15%)
Direct Measures of Mortality (Total Weight = 4%)
All-Cause
Age-adjusted deaths
2.00%
This measure approximates the burden of excess
Mortality Rate from all causes per
and preventable mortality in a population and is
100,000 population.
highly correlated with individual rates of the top
causes of mortality experienced in the United
States (i.e., heart disease and cancer).
Preventable mortality, especially at younger
ages, is experienced at higher rates by
populations served by the Health Center
Program.
Unintentional
Age-adjusted deaths due 2.00%
This measure encompasses mortality due to drug
Injury
to unintentional injury
overdose, motor vehicle accidents, work-related
Mortality
per 100,000 population,
accidents, and other types of accidental injury.
This measure captures several of the leading
including deaths from
causes of mortality in the U.S. population.
drug overdose, falls,
Populations served by the Health Center
agriculture and
Program are at higher risk for mortality resulting
manufacturing
from unintentional injury.
accidents, motor vehicle
accidents, and violence.
Direct Measures of Morbidity (Total Weight = 6%)
Asthma
1.50%
Percentage of adults
Asthma is a top driver of morbidity and health
who have been told they
care cost burden in the U.S. population, and is a
currently have asthma.
risk factor for additional top causes of mortality
(influenza and pneumonia). Populations served
by the Health Center Program are at increased
risk for asthma diagnosis and poor health
outcomes resulting from asthma. This measure
also captures other health determinants related to
the physical environment, such as poor housing
conditions and particulate matter and ozone
pollution.
Diabetes
1.50%
Fraction of adults age
Diabetes is one of the top causes of mortality
20 and older who report
and a driver of health care cost burden in the
having been diagnosed
U.S. population, and is a risk factor for other top
with diabetes.
causes of mortality (stroke, heart disease) and
drivers of high health care cost (kidney disease).
This measure is also indicative of other
preventable and costly health determinants such
as the presence of food insecurity, unhealthy
diet, and obesity.
1.50%
Poor Mental
Age-adjusted average
Research demonstrates that this measure tracks
Health
number of mentally
with levels of poverty and unemployment in an
unhealthy days in past
area. This measure is one of the most widely
30 days for adult
used area-level measures of mental health, which
is a significant driver of morbidity, mortality,
respondents.
and health care cost burden in the United States.
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Measure
Poor or Fair
Health

Definition
Percentage of adults
who report fair or poor
health.

Weight
1.50%

Rationale
Self-rated health is the mostly widely used and
validated single-item indicator of health status
that independently predicts morbidity, mortality,
and health care utilization across languages,
cultures, and population groups. In addition to
serving as a valid indicator of physical health
and functional limitations, this measure is a welldocumented indicator of mental and emotional
health, which is a significant driver of excess
morbidity, mortality, and health care cost burden
in the U.S. population.
Direct Measures of Health Behaviors (Total Weight = 5%)
Chlamydia
1.67%
Number of newly
Chlamydia is the most prevalent and commonly
diagnosed chlamydia
reported sexually transmitted infection (STI) in
cases per 100,000
the United States and is an important upstream
population.
determinant of reproductive health. The measure
also has higher data quality compared to other
publicly available STI measures and can be
extrapolated to small geographic areas.
Physical
Percentage of adults age 1.67%
Physical inactivity is a risk factor for leading
Inactivity
20 and over reporting no
causes of mortality in the United States (heart
leisure-time physical
disease, cancer, stroke, chronic lower respiratory
diseases, and diabetes) and drivers of health care
activity.
cost burden in the U.S. population.
Smoking
1.67%
Percentage of adults
Smoking is the leading cause of preventable
who are current
mortality in the United States and a risk factor
smokers.
for leading causes of mortality in the United
States (heart disease, cancer, stroke, chronic
lower respiratory diseases, and diabetes).
Smoking is also a key driver of health care cost
burden in the United States.
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Data Sources Used to Calculate the UNS
The UNS is calculated using the latest available data. Brief descriptions of the data sources used
for the UNS are given below. These data sources were accessed in August 2018. For the
purposes of this document and the UNS, ZIP Code refers to a ZIP Code Tabulation Area
(ZCTA)—a construction of the U.S. Census Bureau to represent U.S. Postal Service ZIP Code
service areas.
American Community Survey (ACS): The U.S. Census Bureau conducts this annual survey on a
wide range of topics, and the data is available at ZIP Code level.
The measures used in the calculation of the UNS for which ACS provides data include:
1) Unemployment (from table: S2301 Employment Status)
2) Below 200% Federal Poverty Level (from table: S1701 Poverty Status in the Past 12
Months)
3) Associate Degree or Higher (from table: B15003 Educational Attainment for
the Population 25 Years and Over)
4) Linguistic Isolation: Percent population speaking English less than “very well” (from
table: S1601 Language Spoken at Home)
5) Vehicle Access (from table: B08201 Household Size by Vehicles Available)
6) No High School Diploma (from table: S1501 Educational Attainment)
7) Single-Parent Household (from table: B09005 Household Type for Children Under
18 Years in Households (Excluding Householders, Spouses, and Unmarried
Partners))
In addition to the measures used in the calculation of the UNS, the ACS was the source for data
on population sizes for each ZIP Code, which is used to compute the service area UNS described
in Section 4.2. Demographic data from the ACS was also used in implementing the extrapolation
procedures described in Section 4.1. For the extrapolations, the sources include:
1) Race/ethnicity (from table: B03002 Hispanic Or Latino Origin by Race)

2) Income (from table: S1701 Poverty Status in the Past 12 Months)
The ZIP Code population sizes used in calculating the service area UNS were taken from the
“population for whom poverty status is determined” columns available in these same tables.
ACS data is available from American FactFinder using the Guided Search (interactive) or
Advanced Search (for downloadable files) capabilities at the following website:
https://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml.
Behavioral Risk Factor and Surveillance Survey (BRFSS): The Centers for Disease Control and
Prevention (CDC) conducts this annual survey, which has become the biggest source of health
data for U.S. States, the District of Columbia, and three U.S. Territories. The UNS relies on
BRFSS for data on Asthma, Pap Smear Screening, Poor or Fair Health, and Smoking. The data is
available at the State level and was extrapolated to the ZIP Code level using information on
income brackets for the ZIP Codes (see Section 4.1 for further explanation of the extrapolation
strategy).
10

Summary-level BRFSS data is available from the interactive site
https://www.cdc.gov/brfss/brfssprevalence/. The file can be downloaded from
https://chronicdata.cdc.gov/Behavioral-Risk-Factors/Behavioral-Risk-Factor-SurveillanceSystem-BRFSS-P/dttw-5yxu.
County Health Rankings (CHR): The Robert Wood Johnson Foundation and the University of
Wisconsin Population Health Institute collaboratively maintain this annual report of social,
demographic, and health information by synthesizing information from multiple sources. The
UNS relies on CHR for data on the following measures:
1) Violent Crime, which CHR derives from the Federal Bureau of Investigation’s
Uniform Crime Reporting program. For more information, see
http://www.countyhealthrankings.org/explore-health-rankings/what-and-why-werank/health-factors/social-and-economic-factors/community-safety/violent-crime-rate.
2) Poor Mental Health, which the CDC extrapolates from the BRFSS data. For more
information, see http://www.countyhealthrankings.org/explore-health-rankings/what-andwhy-we-rank/health-outcomes/morbidity/health-related-quality-of-life/poor-mentalhealth-days.
County-level CHR data can be found at http://www.countyhealthrankings.org/. Information on
methods and the downloadable file can be found at
http://www.countyhealthrankings.org/explore-health-rankings/rankings-data-documentation.
Dartmouth Atlas of Health Care: This resource is maintained by an academic group primarily
funded by the Robert Wood Johnson Foundation. The Dartmouth Atlas provides comprehensive
data and analysis about national, regional, and local markets, as well as about individual
hospitals and their affiliated physicians. The UNS calculation uses this data at the county level
for the Preventable Hospital Stays measure. It originates from analysis of Medicare data, and is
available from http://archive.dartmouthatlas.org/tools/downloads.aspx.
Diabetes Interactive Atlas: The CDC’s National Diabetes Surveillance System maintains this
interactive data set, which derives annual estimates of diabetes and diabetes risk factors. The
UNS calculation uses this source for the Physical Inactivity measure, which is available at the
county level using data from the BRFSS and the U.S. Census Bureau’s Population Estimates
Program. The data is available from
https://www.cdc.gov/diabetes/data/countydata/countydataindicators.html.
U.S. Department of Housing and Urban Development (HUD): HUD provides annual data on housing
and the extent of housing problems, known as the Comprehensive Housing Affordability Strategy
(CHAS) data, using custom tabulation of ACS data. The UNS calculation uses census tract-level data
on Housing Stress from CHAS, which is available from
https://www.huduser.gov/portal/datasets/cp.html.
National Center for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention (NCHHSTP):
NCHHSTP is a CDC center that aggregates local and State data on STIs. NCHHSTP is the
source for the data on Chlamydia incidence, which is provided at the county level. The data is
available from https://gis.cdc.gov/grasp/nchhstpatlas/main.html?value=atlas.
11

National Vital Statistics System (NVSS): The CDC maintains the NVSS, which includes data on
both natality and mortality. The natality data uses birth certificates to compile data on birth
outcomes, including the Preterm Birth measure used in the UNS calculation, and can be found at
https://wonder.cdc.gov/natality-current.html. The mortality data is used to calculate
Unintentional Injury Mortality, and can be found at https://wonder.cdc.gov/ucd-icd10.html. For
both of these measures, county-level data was extrapolated to the ZIP Code level using
information on race and ethnicity for the ZIP Codes (see Section 4.1 for further explanation of
the extrapolation strategy).
Uniform Data System (UDS) Mapper: The American Academy of Family Physicians supports
the collection of data on the performance of health center awardees and look-alikes on behalf of
HRSA. The UDS Mapper also provides estimates of several measures collected by other national
surveys at the ZIP Code level.
General instructions for retrieving data from UDS Mapper are at https://www.udsmapper.org/.
After registering on the website, click Go Straight to the UDS Mapper. Click the Explore Service
Area icon and select By Geography. In the box that appears, enter service-area ZIP Codes or
ZCTAs, and click Add. From the bar below the map, click on the Data Table icon.
UDS Mapper provides data for the following measures used in the calculation of the UNS.
Instructions for obtaining data for the specific measures are provided for each measure:
1) Health Center Penetration: This data comes directly from the Health Center Program
population as reported in the UDS. (After following the general instructions above,
click on the Standard UDS Mapper Report tab. If the tab titled HCP: Penetration of
Low- Income is checked, then the values for the ZIP Codes will appear in the UDS
Mapper Data Table.)
2) All-Cause Mortality: These estimates are derived by combining data from CDC Vital
Statistics with block population data from the Census Bureau. (After following the
general instructions above, click on the additional population data tab, then click on Pop:
Age-Adjusted Mortality Rate.)
3) Diabetes: These estimates are derived using data from the BRFSS and ACS. (After
following the general instructions above, click on the additional population data tab, then
click on Pop: Adults Ever Told Have Diabetes.)
4) No Dentist in Past Year: These estimates are derived using data from the BRFSS and
ACS. (After following the general instructions above, click on the additional population
data tab, then click on Pop: Adults with No Dental Visit in Past Year.)
5) Uninsured: These estimates are derived using data from the ACS. (After following the
general instructions above, click on the additional population data tab, then click on Pop:
Percent of Population that is Uninsured, Estimate.)
Information about the measures can also be found at the following link:
https://www.udsmapper.org/knowledge-base.cfm?s=D. Further detail about how the estimates
from national surveys are derived is available from https://www.udsmapper.org/dataestimation.cfm.
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Table 2 summarizes the data source information for each of the measures used in the UNS
calculation. The summary includes the data source, the geographic unit of the collected data, and
the years of data used.
Table 2. Data Source Summary for Measures used in UNS Calculation

Measures
All-Cause Mortality

Data Source
Uniform Data System (UDS)
Mapper
Associate Degree or Higher American Community Survey
(ACS)
Asthma
Behavioral Risk Factor and
Surveillance Survey (BRFSS)
ACS
Below 200% Federal
Poverty Level
Chlamydia
National Center for HIV/AIDS,
Viral Hepatitis, STD, and TB
Prevention
Diabetes
UDS Mapper
Health Center Penetration UDS Mapper
Housing Stress
U.S. Department of Housing and
Urban Development
Linguistic Isolation
ACS
No Dentist in Past Year
UDS Mapper
No High School Diploma ACS
Pap Smear Screening
BRFSS
Physical Inactivity
Diabetes Atlas
Poor Mental Health
County Health Ranking (CHR)
Poor or Fair Health
BRFSS
Preterm Births
National Vital Statistics System
(NVSS)
Preventable Hospital Stays Dartmouth Atlas of Health Care
Single-Parent Household
ACS
Smoking
BRFSS
Unemployment
ACS
Uninsured
UDS Mapper
Unintentional Injury
NVSS
Mortality
Vehicle Access
ACS
Violent Crime
CHR

2 The

Source Data
Geographic Unit Data Years
ZIP Code
2013-2016
ZIP Code

2012-2016

State

2016

ZIP Code

2012-2016

County

2016

ZIP Code
ZIP Code
Census Tract

2014
20172
2011-2015

ZIP Code
ZIP Code
ZIP Code
State
County
County
State
County

2012-2016
2014
2012-2016
20163
2013
2016
2016
2012-2016

County
ZIP Code
State
ZIP Code
ZIP Code
County

2015
2012-2016
2016
2012-2016
2016
2012-2016

ZIP Code
County

2012-2016
2012-2014

health center patient data is from 2017. The data for the population below 200% of the FPL is from 2012 to 2016.
the BRFSS data was accessed in August 2018, the Pap Smear Screening measure was not updated with 2016 measure
values for the following states: AR, AZ, CT, MD, NH, RO, VT, and WA. In these instances, the 2014 BRFSS measure values are
used instead.

3 When
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Methodology for Calculating the UNS
The previously described measures are used to generate an UNS for each ZIP Code. The ZIP
Code UNS is then used to calculate an UNS for a service area, which includes one or more ZIP
Codes. The steps for generating the UNS for ZIP Codes and service areas are described below.

4.1 ZIP Code UNS
The UNS for a ZIP Code4 is the sum of weighted measure values that have been standardized.
The steps below describe the specific calculations to transform the measure values to an UNS.
Table 3 provides an example tabulation of selected steps for a hypothetical ZIP Code.
1. Extrapolate to ZIP Code level: Where applicable, measure values that are not already
reported at the ZIP Code level are extrapolated to the ZIP Code level. In some cases, a
measure reported at the State or county level that is stratified (i.e., reported by
demographic category such as income level or race), can be estimated or extrapolated
for a ZIP Code within the State or county. To do this, the measure values for different
demographic groups are weighted by the proportion of the population of the different
demographic groups in the target ZIP Code. The measures that were extrapolated in this
way are Preterm Births, Unintentional Injury Mortality, Asthma, Pap Smear Screening,
Smoking, and Poor or Fair Health.
Some of the measures used in the UNS are reported at the county level but are not
stratified by demographic group. These measures include Poor Mental Health, Violent
Crime, Physical Inactivity, Chlamydia, and Preventable Hospital Stays. For these
measures, a ZIP Code that is completely contained in a county is assigned the county’s
value. ZIP Codes that are split across multiple counties are assigned a value using a
population-based weighted average of the county values. A similar approach is used to
obtain ZIP Code values for Housing Stress, which is reported for Census tracts: when a
ZIP Code is split over multiple Census tracts, a value is assigned using a household-based
weighted average of the Census tract values.
At the end of this step, except in cases where there is missing data,5 each ZIP Code has a
measure value for each of the 24 measures.
2. Standardize measure values based on percentile ranks: After assigning values to each
measure across all ZIP Codes, the values are standardized using percentile ranks. This
step is necessary to ensure that all the disparate measures are on similar scale, with higher
numbers indicating areas with greater need. After computing the percentile ranks, each of
the 24 measures is transformed so that the values range from 0 to 100 where 0 would
indicate the least need and 100 the greatest.
In the first step of calculating percentile ranks for a measure, the measure values across
all the ZIP Codes are ranked from lowest need to highest need. In Table 3, the
hypothetical ZIP Code’s Health Center Penetration value from the data source is 0.195,
which places the ZIP Code’s value at the measure rank of 12,518 among the 32,600
4 Again,
5 See

note that ZIP Code here is taken to mean ZCTA.
Section 4.3 for more information on how missing data is handled.
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available values across all ZIP Codes. The percentile rank for a measure value is
calculated by dividing the value’s measure rank by the number of available values for
all ZIP Codes and multiplying by 100 (i.e., [12,518/32,600]×100). In the example in
Table 3, the percentile rank for Health Center Penetration is 38.4. The calculation
illustrates that the percentile rank for a measure value is the percentage of all ZIP Codes
that have values indicating equal or less need. Higher percentile ranks indicate greater
need.
3. Weight the percentile ranks: The percentile ranks computed in step 2 are weighted
based on the relevance of that measure to the Health Center Program. The percentile
ranks are multiplied by the measure weights assigned to each of the 24 measures (see
Figure 1 or Table 1). Health Center Penetration has a measure weight of 25%. In the
example in Table 3, this weight is multiplied by the percentile rank (38.4) to yield a
weighted measure of 9.6.
Table 3. Example Calculations for a Hypothetical ZIP Code UNS

Measure
Health Center
Penetration
Below 200%
Federal Poverty
Level
Uninsured
Associate Degree
or Higher
Housing Stress
Linguistic
Isolation
No Dentist in Past
Year
No High School
Diploma
Pap Smear
Screening
Preterm Births
Preventable
Hospital Stays
Single-Parent
Household
Unemployment
Vehicle Access
Violent Crime
All-Cause
Mortality

Measure Value
Number of
(from Data Measure Available Percentile Measure Weighted
Source)
Values
Rank
Rank
Weight (%) Measure
0.195

12,518

32,600

38.4

25.00

9.60

0.298
0.059

12,723
6,899

32,600
32,600

39.0
21.2

10.875
10.875

4.24
2.30

0.467
0.285

5,267
16,710

32,596
32,347

16.2
51.7

3.25
3.25

0.53
1.68

0.025

21,115

32,600

64.8

3.25

2.11

0.252

9,263

32,463

28.5

3.25

0.93

0.072

9,255

32,596

28.4

3.25

0.92

17.9
0.084

12,730
6,119

32,600
32,469

39.0
18.8

3.25
3.25

1.27
0.61

43.2

8,907

32,027

27.8

3.25

0.90

0.33
0.04
0.087
234.1

19,035
7,541
25,807
15,633

31,608
32,451
32,549
31,073

60.2
23.2
79.3
50.3

3.25
3.25
3.25
2.50

1.96
0.76
2.58
1.26

0.7

12,850

32,463

39.6

2.00

0.79
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Measure
Unintentional
Injury Mortality
Chlamydia
Physical Inactivity
Smoking
Asthma
Diabetes
Poor Mental
Health
Poor or Fair
Health

Measure Value
Number of
(from Data Measure Available Percentile Measure Weighted
Source)
Rank
Values
Rank
Weight (%) Measure
36.8
466.2
21.7
20.1
9.4
0.064

8,225
23,484
12,471
22,150
19,275
4,936

32,469
32,577
32,470
32,600
32,600
32,463

25.3
72.1
38.4
67.9
59.1
15.2

2.00
1.67
1.67
1.67
1.50
1.50

0.51
1.20
0.64
1.13
0.89
0.23

2.9

1,411

32,439

4.3

1.50

0.07

14.3

10,324

32,600

31.7

1.50

0.48

4. Sum the weighted measures: The ZIP Code’s 24 weighted measures are summed
together to get a total for the ZIP Code. For the hypothetical ZIP Code in Table 3, the
sum of the weighted measures presented in the last column is 37.6. Similar to the
percentile, the sum of weighted measures for a ZIP Code is between 0 and 100 with
higher values indicating greater need. The vast majority (99%) of the ZIP Code sums fall
between 19.8 and 78.8, necessitating the next and final step to calculate the ZIP Code
UNS.
5. Rescale the weighted sum to create the ZIP Code UNS: To facilitate meaningful
distinctions, the sum of the weighted measures from step 4 is rescaled to ensure the
maximum UNS is 100 and the minimum UNS is 0. The sums of the weighted measures
are concentrated between 19.8 and 78.8 across all ZIP Codes, which has a range of 59
(i.e., 78.8–19.8=59). To rescale so that the range is 0 to 100, 19.8 is first subtracted from
the sum of the weighted measures (37.6–19.8=17.8). Next, the result is divided by the
range, and multiplied by 100 ([17.8/59]×100). For the hypothetical ZIP Code in Table 3
where the sum of the weighted measures is 37.6, the rescaling step creates a ZIP Code
UNS of 30.2.
This rescaling is applied to the sum of the weighted measures for every ZIP Code. One
percent of the ZIP Code weighted sums are either greater than 78.8 or less than 19.8. The
sums that are greater than 78.8, are rescaled to 100. The sums that are less than 19.8 are
rescaled to 0.

4.2 Service Area UNS
Service areas composed of multiple ZIP Codes are scored by computing a population-based
weighted average of the Unmet Need Scores for the ZIP Codes in the service area. Table 4
provides example calculations for a hypothetical service area UNS. The steps are as follows:
1. Calculate population-based weighted scores for the ZIP Codes in the service area:
For each ZIP Code in the service area, a population-based weight is calculated to
account for how much the ZIP Code contributes to the total population in the service
area. The weight is the percentage of the total service area population for that ZIP Code.
In the example in Table 4, ZIP Code 1 accounts for 10,000 of the 50,000 people in the
service area, so its population-based weight is 20%. To get the ZIP Code population16

based weighted UNS, multiply the ZIP Code UNS by the value for the population-based
weight (i.e., 75.1×20%=15).
Table 4. Example Calculations for a Hypothetical Service Area UNS

ZIP Code
ZIP Code 1
ZIP Code 2
ZIP Code 3

ZIP Code UNS Population Size
75.1
10,000
44.2
20,000
61.7
20,000

Population-based
Weight (%)
20
40
40

Population-based
Weighted UNS
15.0
17.7
24.7

2. Sum the weighted Unmet Need Scores: To calculate the service area UNS, each ZIP
Code’s population-based weighted UNS is summed. For the hypothetical service area in
Table 4, the UNS is the sum of the weighted scores presented in the last column which
is 57.4. Similar to the ZIP Code UNS, a service area UNS ranges from 0 to 100, with
higher values indicating greater need.

4.3 Additional Notes on the UNS Methodology
Health Center Penetration: Health Center Penetration required modification to some of the
values reported by the data source. ZIP Codes with health center patient counts meeting or
exceeding the population below 200% of the FPL are treated as having a ratio of one, indicating
the lowest level of need. This includes ZIP Codes in which the entire population is reported to be
above 200% of the FPL.
Missing Data: Some ZIP Codes have missing data for certain measures. For these ZIP Codes, the
sum of weighted measures is normalized by the total weight of the available measures. For
example, if one measure is missing (e.g., Poor or Fair Health, which has a weight of 1.5%), the
sum would be normalized by the remaining weight (98.5% in the case where Poor or Fair Health
is missing). In effect, the weights for the available measures are increased proportionally so that
the total weight across the measures is 100%. Note that missing data occurs infrequently; only
3% of U.S. ZIP Codes have more than one missing measure.
Unscored ZIP Codes: Not all ZIP Codes are scored. There are some ZIP Codes with 0
population according to the ACS, and these are not scored. In addition, there are some ZIP Codes
whose population consists only of those living in group quarters, such as prisons, military bases,
and university dormitories. For these ZIP Codes, critical measures are missing, including the
fraction of the population Below 200% Federal Poverty Level and Health Center Penetration, so
they cannot be scored. In total, less than 2% of the ZIP Codes are not scored.
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Appendix A Establishing Measures and Evaluation
Criteria
The development of the Service Area Needs Assessment Methodology (SANAM) and resulting
Unmet Need Score (UNS) was initially informed by an environmental scan that sought to
understand the Health Center Program’s history and goals, the challenges with the Need for
Assistance (NFA) worksheet, which was used in New Access Point (NAP) applications to assess
service area need, and the impacts of these challenges during health center application
completion, application review, and award of NAP funding. The environmental scan also
evaluated other assessments of population health-related need to ascertain the extent to which the
current methodology used by the Health Center Program aligns with methodological guidance
from the scientific community and reports by authoritative organizations, such as the Agency for
Healthcare Research and Quality (AHRQ), Centers for Disease Control and Prevention (CDC),
National Academy of Medicine (formerly the Institute of Medicine [IOM]), National Committee
for Quality Assurance, and the National Quality Forum (NQF).
The environmental scan identified six measure domains and 79 measures frequently used by
other authoritative needs assessments and cited in the peer-reviewed literature, as well as in
government and institutional reports and documents, as relevant to population health-related
service area need. To develop a framework and set of measures appropriate for the Health Center
Program, four formal objectives were established. The objectives were informed by a thorough
review of the Health Center Program statute and requirements, as well as the objectives of
quantitative needs assessments by organizations with similar programmatic goals and scope.
These objectives, enumerated below, were also shaped by discussions with HRSA staff and
leadership about the Health Center Program scope, goals, and priorities, and how the UNS would
be used to inform decision making:
1. The UNS resulting from the SANAM should support resource allocation decisions that
increase access to primary and preventive health care services among medically
underserved populations.
2. The SANAM should prioritize measures that capture indicators of need that are most
relevant to underserved populations, and that are most actionable to the Health Center
Program.
3. The SANAM should use rigorous methods that reflect advancements in science and
availability of new and wide-ranging geographic and population data.
4. The development process and measures used to calculate the UNS should be open and
transparent to stakeholders.
Guided by these formal objectives as well as the research literature, a definition of service area
need in the context of the Health Center Program statute and mandate was established. For the
SANAM and UNS, need is defined as the relative disparities in population health status
exhibited across health center service areas, as well as the upstream and downstream
determinants that lead to disparate health outcomes. This definition of need particularly
emphasizes the determinants that shape lack of access to primary and preventive health care and
the disparities in health status and determinants that are especially relevant to Health Center
Program populations and other underserved communities. As noted extensively in the research
literature as well as in technical reports by authoritative bodies such as AHRQ, IOM, and NQF,
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separating the concept of access into “dimensions” makes it possible to map measures to the
definition of access most highly promoted by the public health community. Access accounts for
the geographic, financial, educational, cultural, and linguistic characteristics of patients and
providers that converge to facilitate or impede patients’ receipt of needed and timely quality
care. For the development of the SANAM and UNS, the definition of access posited by
Levesque et al. 2013 was used. This definition integrates and builds upon the aggregate body of
well-regarded research on access, and is defined by the following dimensions:
Availability/Accommodation: ability to reach health care
Affordability: ability to pay for health care
Approachability: ability to identify health care services that address needs
Acceptability: ability to seek health care services based on social and cultural factors
Appropriateness: ability to receive timely quality health care (also termed “access
outcome” or “realized access”)

A.1 The Conceptual Framework
Using the definition of need and guided by the latest research from the scientific community and
recommendations from authoritative bodies, the social-ecological perspective was adopted to
create a conceptual framework that identifies measure groups that are most important to
estimating service area need while considering the Health Center Program statute and mandate.
This conceptual framework is presented in Figure A-1. This framework is expected to guide
future SANAM and UNS updates. However, the specific composition of measures is expected to
shift based on changes in the public health research evidence base and data availability over
time, such as availability of newly collected measures.

Figure A-1. Conceptual Framework for Definition of Need

The framework identifies the two primary measure categories (see (1) in Figure A-1) and
measure domains (see (2) in Figure A-1) that are most commonly employed by needs
assessments promoted by authoritative bodies and the research literature. Importantly, it also
identifies the measure groups (see (3) in Figure A-1) that reflect the specific objectives and
priorities of the Health Center Program.
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The health determinants measure category captures upstream drivers of health status,
including the social determinants of health and aspects of the physical environment. Of central
importance to the Health Center Program, these measures indicate which service areas encounter
more difficulty in accessing primary and preventive health care compared to other areas by
accounting for factors that directly or indirectly impede access to care. Under the health
determinants measure category, the non-access measure group captures information about
factors that impact health outside the pathway of access to health care. The access outcome
measure group captures retrospective information about health care utilization and the
timeliness and quality of care received. The access barrier measure group captures information
about characteristics of health care providers and health-seeking populations that have been
demonstrated to impede timely access to care.
The health status measure category includes measures that indicate which service areas have
worse health status relative to other areas by representing service areas’ current morbidity and
mortality rates, as well as the health behaviors that influence the future burden of morbidity and
mortality. Here, the top causes of mortality and health care cost burden as well as their top risk
factors are considered. Likewise, the key morbidity-shaping indicators of health status as well as
their top risk factors are considered.
For health status, the framework considers both direct and proxy measures. Informed by the
social-ecological model of health, the framework considers measures of socioeconomic status as
indicating possible barriers to population access to care, while also serving as proxy measures of
population health status.
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Appendix B Selecting Specific Measures for the UNS
To arrive at the specific measures that are used to calculate the UNS, measure evaluation and
selection criteria was established based on criteria for selecting health quality measures first
published by NQF in 2016 (updated on a yearly basis), as well as guidance published in 2013 by
the IOM. Using this guidance, the 79 candidate measures identified through the environmental
scan were distilled to 26 key measures, after evaluating the extent to which the measures met the
following five criteria:
Importance: Measure is important to making gains in overall population health (e.g.,
represents top causes of mortality or reflects a high preventable burden based on financial
cost, disability, or lifespan impacts), and is evidence-based.
Relevance and Usability: Measure produces information that is meaningful,
understandable, and useful for decision making, and there is robust evidence that actions
on the measure influence disparities in population health or access to health care for
underserved populations of concern to the Health Center Program. Measure must also be
available for defined geographical areas with a strong preference for those available at or
able to be extrapolated to the ZIP Code level.
Scientific Soundness: Measure meets NQF endorsement or meets the criteria for
acceptance as an indicator of health or access by frameworks in standard use (e.g.,
County Health Rankings), public health and provider organizations, and/or public health
and quality reporting programs.
Feasibility: Measure is captured without undue burden (e.g., via UDS Mapper), collected
frequently enough to track changes over time, and updated at least every five years.
Harmonization and Parsimony: When compared to other measures, measure makes a
unique contribution to measuring (a) population access to health care and/or (b) current
or future level of health, as determined by the research literature and correlation
analyses.
Using various combinations of the 26 measures that best met the measure criteria, a number of
preliminary SANAM prototypes were developed. The prototypes included between 4 and 24
measures. See Appendix C for more on the development, testing, and selection of the
preliminary prototypes.

B.1 Assigning Weights to Measure Groups
The weights assigned to the individual measures used in the UNS calculation sum to 100. The
total weight is divided among the measure groups based on the measures’ importance to
assessing need in the context of the Health Center Program statute and potential patient
populations. Figure B-1 presents the weights allocated to the measure groups. Most of the weight
is therefore allocated to measures that contribute to an assessment of access—the main
measurement and improvement priority of the Health Center Program. Between the two groups
of measures that evaluate access, the access barrier measure group is allocated more weight than
the access outcome measure group due to the dual role some of the access barrier measures play
in the framework. Six of the nine access barrier measures when combined form a robust indicator
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of socioeconomic status, and these measures contribute to both an assessment of access and an
indirect, or “proxy” assessment of health status (see Figure 1).

Figure B-1. Assignment of Weights to Measure Groups

Three measures used in the UNS calculation are particularly relevant to the Health Center
Program: Health Center Penetration, Below 200% Federal Poverty Level (FPL), and Uninsured.
Health Center Penetration is conceptualized as an access outcome measure, while the other two
measures belong to the access barrier measure and proxy measure groups. These measures each
performed better when compared to other measures within the same measure group on the degree
to which each measure is (a) actionable to the Health Center Program, (b) relevant to the Health
Center Program populations, and (c) substantiated in the literature or reinforced by authoritative
assessments as a significant indicator of underserved populations’ level of access to primary and
preventive health care. Consequently, these measures have the most weight individually and as a
group comprise 46.75% of the total weight.
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Appendix C Prototype Testing and Selection
The SANAM that generates an UNS was designed to objectively capture aspects of need
particularly relevant to the Health Center Program by synthesizing information from
authoritative frameworks for assessing population health-related need. Prior to selecting the
SANAM, several preliminary SANAM prototypes were developed and evaluated.
In the evaluation, the preliminary prototypes were compared to other reputable, independently
crafted needs assessment instruments with similar goals, including the County Health Rankings,
Health Professional Shortage Areas (HPSA), the Social Deprivation Index, and HRSA’s Need
for Assistance (NFA) worksheet that had been recently used to assess need for service areas
proposed by applicants for NAP funding. The results of these evaluations indicate that the UNS
values generated by the prototypes are significantly correlated with area-level scores from the
County Health Rankings, Social Deprivation Index, and NFA (p<0.05). Furthermore, a ZIP Code
within a HPSA designation tends to have a higher UNS than one outside for each of the
prototypes. These results together validate that the prototypes’ UNS values are measuring some
of the same information measured by reputable, independently created assessments of area-level
need. Evaluations also indicated that rural populations and recent applicants serving special
populations are not disadvantaged by the UNS values generated by the prototypes under final
consideration.
HRSA hosted three webinars to present the prototypes to health center stakeholders and solicited
feedback on the prototypes during the comment periods. After considering feedback from
webinar participants and HRSA staff and leadership, HRSA selected the holistic prototype that
had 24 measures. HRSA also eliminated the provider availability measure and added a mental
health measure to the prototype, resulting in the UNS described in this document.

23

Appendix D U.S. Territories and the Freely Associated
States
The SANAM and UNS discussed above applies to the 50 States and the District of Columbia.
This UNS is referred to as the “UNS for the States” in this appendix. The same conceptual
framework and measure evaluation and selection criteria discussed above was used to design
methodologies to generate scores for the U.S. Territories and the Freely Associated States. The
effort led to the development of three UNS calculations for ZIP Codes in Puerto Rico, U.S.
Territories excluding Puerto Rico, and the Freely Associated States. The UNS calculation for
Puerto Rico uses 15 measures, while the UNS calculations for U.S. Territories excluding Puerto
Rico and for the Freely Associated States use nine and eight measures, respectively.

D.1 Measures and Weight Assignment for Puerto Rico
Puerto Rico participates in several of the surveys that serve as data sources for the UNS for the
States. These data sources were used in calculating the UNS for Puerto Rico. Other sources used
by the UNS for the States did not provide information on Puerto Rico, therefore the
corresponding measures were excluded. Figure D-1 displays the measures and weights for the
Puerto Rico UNS calculation. These measures have the same definition and data sources
described in Section 2 and 3.
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Figure D-1. The Measures and Measure Weights used in the UNS Calculation for Puerto Rico

D.2 Measures and Weight Assignment for U.S. Territories
Excluding Puerto Rico and the Freely Associated
States
The UNS calculation for U.S. Territories excluding Puerto Rico uses nine measures, while the
calculation for the Freely Associated States uses eight measures. The difference is because of the
inclusion of data from the U.S. Census on the fraction of the population without health insurance
for the U.S. Territories excluding Puerto Rico. This data source is not available for the Freely
Associated States. Figure D-2 and Figure D-3 display the measures and weights for the UNS
calculations developed for the U.S. Territories excluding Puerto Rico and the Freely Associated
States, respectively. Following the figures are definitions of the measures.
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Figure D-2. The Measures and Measure Weights used in the UNS Calculation
for U.S. Territories Excluding Puerto Rico

Figure D-3. The Measures and Measure Weights used in the UNS Calculation for the Freely
Associated States

D.2.1 Access Outcome Measures
Health Center Penetration
The calculation of this measure follows the formula used in Section 2, which is the ratio of the
population served by a health center to the population with household income below 200% of the
FPL. The U.S. Census does not provide information on the percentage below 200% of the FPL
for the Freely Associated States; therefore, the entire population of these nations rather than their
low-income population is used as the denominator in calculating Health Center Penetration.
Similar to the calculation for the UNS for the States, this measure carries the most weight,
reflecting its importance in assessing need for health center services.
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DTP3 Coverage (Diphtheria, Tetanus, and Pertussis Coverage)
This measure captures the percentage of children in an area who have received the third dose of
the combined immunization for Diphtheria, Tetanus, and Pertussis (DTP3) by the age of 12
months. The World Health Organization (WHO) uses DTP3 coverage as an evaluation of how
well nations are doing in providing routine immunization services. Also, the WHO views DTP3
as an indication of how well families are set up for other complementary immunization as the
child grows. While this measure was not used in the UNS for the States calculation, it is an
important upstream determinant of child health in global contexts.
Low Birthweight
This measure captures the fraction of babies born with birthweight below 2,500 grams or 5.5
pounds. Low birthweight usually results from preterm birth (which is the measure used for
calculating the UNS for the States, but it is not available for these regions). Low birthweight can
also result from poor fetal growth while in the uterus. Therefore, this measure provides an
evaluation of the physical environment and access to health services for mothers and infants in a
region. According to the WHO, low birthweight is associated with an increased likelihood of
early death and inhibitions in physical and cognitive development, and it is an indicator of future
health of the infant.

D.2.2 Access Barrier Measures and Proxy Measures of Health Status
Below Poverty Level
This measure captures the fraction of individuals living in households with income below the
poverty level for each area. This measure is different from the one used to calculate the UNS for
the States, which captured the fraction of the population below 200% of the FPL. For the U.S.
Territories, information from the U.S. Census was used to calculate the measure. Each of the
Freely Associated States has an individual designation of poverty level, which is primarily
derived from country-specific Household Income and Expenditure Surveys. Similar to the UNS
for the States calculation, this measure is allocated a higher weight.
No High School Diploma
This measure captures the fraction of the population without a high school education or
equivalent by age 25. Educational attainment is a principal determinant of access to health care
and population health status. It also contributes to a robust assessment of socioeconomic status.
The data source used for the UNS for the States provided information on attainment of high
school education or equivalent by age 18, but 25 was the lowest age for which data was available
for all the U.S. Territories excluding Puerto Rico and the Freely Associated States.
Uninsured
This measure captures the fraction of the civilian non-institutionalized population without health
insurance. Health insurance helps absorb some costs associated with seeking health care. Similar
to the UNS for the States calculation, this measure is allocated higher weight. This measure is
not included in the calculation of the UNS for the Freely Associated States.
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D.2.3 Direct Measures of Health Status
Life Expectancy
The WHO defines this measure as the number of years people in a region are expected to live at
birth. It reflects the mortality pattern across all age groups in a given year for the region. All
regions use the same calculation in the definition of life expectancy at birth.
Under 5 Mortality
The WHO defines this measure as the probability of death before age 5 for a child born in a
specified year, calculated as the rate per 1,000 live births and using the age-specific mortality
rate for the specified year. This indicator captures the socioeconomic and environmental
conditions for children in an area. About 90% of mortality before age 18 occurs before age 5.
Smoking
This measure captures the proportion of the adult population who report smoking tobacco on a
daily or non-daily basis. Smoking is a major driver of morbidity and mortality, and it is
implicated as one of the top five drivers of morbidity in the U.S. Territories excluding Puerto
Rico and the Freely Associated States. For American Samoa and the Freely Associated States,
data could only be obtained for adults between ages 25 and 64.

D.3 Data Sources for the UNS for the U.S. Territories Excluding
Puerto Rico and the Freely Associated States
Obtaining data for the U.S. Territories excluding Puerto Rico and the Freely Associated States
required additional data sources. Table D-1 displays these data sources, which were accessed in
August 2018. The abbreviations used in this resource guide for the data sources are listed first,
followed by a description of the source and web link to the source.
Table D-1. List of Data Sources for the U.S. Territories Excluding Puerto Rico and the Freely
Associated States

Abbreviation Description of Source
Asian Development Bank Basic 2018
ADB
Statistics
American Samoa World Health
AS WHO
Organization Country Profile

Link to Source
https://www.adb.org/publications/basicstatistics-2018
http://hiip.wpro.who.int/portal/countrypro
files/AmericanSamoa.aspx
https://www.cdc.gov/vaccines/imzChildhood Diphtheria toxoid, Tetanus managers/coverage/childvaxview/datareports/dtap/reports/2016.html
CDC
toxoid, acellular Pertussis (DTaP)
(Choose Download Report Data and see
ChildVax
Vaccination Coverage Report
column corresponding to >=3 doses at age
13 months)
https://www.cdc.gov/nchs/data/hus/hus16.
pdf
CDC Health Health, United States, 2016
(See Table 6)
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Abbreviation Description of Source
Summary Analysis of Key Indicators
FM Census from the 2010 FSM Census of
Population and Housing

Link to Source
http://prism.spc.int/images/census_reports
/FSM_2010_Census_Indicators_Final.pdf
http://documents.worldbank.org/curated/en/62

Poverty Profile of the Federated States 9961528185586614/pdf/FSM-HIES-2013FM Poverty
of Micronesia (World Bank)
Poverty-Assessment.pdf
FM WHO

Federated States of Micronesia WHO
Country Profile

GU WHO

Guam WHO Country Profile

HRSA UDS HRSA UDS Data
HUMDATA Humanitarian Data Exchange
Northern Marianas Islands WHO
MP WHO
Country Profile
PW HIES

Palau Analysis of the 2006 Household
Income and Expenditure Survey

PW WHO

Palau WHO Country Profile

PW ST

2017 Statistical Yearbook, Republic of
Palau

The RMI 2011 Census of Population
MH Census and Housing, Summary and Highlights
Only
MH HIES

RMI Household Income &
Expenditure Survey 2002 Basic Tables

MH WHO

Marshall Islands WHO Country Profile

UDS Mapper Uniform Data System (UDS) Mapper

US Census

2010 U.S. Census

World Health Organization NCD Risk
WHO NCD Factor STEPS Report: Federated States
of Micronesia

http://hiip.wpro.who.int/portal/countryprofil
e s/MicronesiaFederatedStatesof.aspx
http://hiip.wpro.who.int/portal/countrypro
files/Guam.aspx
No weblink
https://data.humdata.org/
http://hiip.wpro.who.int/portal/countrypro
files/NorthernMarianaIslands.aspx
https://www.palaugov.pw/wpcontent/uploads/2015/01/Palau-PovertyAnalysis.pdf
http://hiip.wpro.who.int/portal/countrypro
files/Palau.aspx
http://palaugov.pw/wpcontent/uploads/2018/07/2017-StatisticalYearbook-Final.pdf
https://www.doi.gov/sites/doi.gov/files/mi
grated/oia/reports/upload/RMI-2011Census-Summary-Report-on-Populationand-Housing.pdf
http://catalog.ihsn.org/index.php/catalog/2
191
http://hiip.wpro.who.int/portal/countrypro
files/Marshallislands.aspx
https://www.udsmapper.org/
(See instructions in Section 3 of this
guide)
https://factfinder.census.gov/faces/nav/jsf/
pages/index.xhtml
(use the Advanced Search option)
http://www.who.int/ncds/surveillance/step
s/2006_STEPS_Report_Micronesia.pdf

Table D-2 lists the measures and corresponding data sources used in calculating the UNS for
U.S. Territories excluding Puerto Rico and the Freely Associated States.

29

Table D-2. Data Sources by Measure for Each U.S. Territory and the Freely Associated States
Measure
American Guam
Northern
U.S. Virgin Marshall
Federated Palau
Samoa
Islands
Islands
Mariana
States of
Islands
Micronesia
US Census US Census US Census US Census MH HIES FM Poverty PW HIES
Below
Poverty Level
AS WHO CDC
MP WHO CDC
MH WHO FM WHO PW WHO
DTP3
ChildVax
ChildVax
Coverage
UDS
UDS
UDS
Health Center UDS
HRSA
HRSA
HRSA
Mapper
Mapper
Mapper
Mapper
Penetration
UDS, MH UDS, FM UDS, PW
Census
Census
ST
AS WHO GU WHO MP WHO HUMDATA MH WHO FM WHO PW WHO
Life
Expectancy
CDC
CDC
CDC
CDC Health MH WHO FM WHO PW WHO
Low
Health
Health
Health
Birthweight
US Census US Census US Census US Census MH Census FM Census PW ST
No High
School
Diploma
AS WHO CDC
MP WHO CDC BRFSS MH WHO WHO NCD PW WHO
Smoking
BRFSS
AS WHO GU WHO MP WHO HUMDATA ADB
ADB
ADB
Under 5
Mortality
Uninsured
US Census US Census US Census US Census N/A
N/A
N/A

D.3.1 Information and Source of Data for U.S. Comparators
The calculation of the UNS for each area involves standardizing measure values using percentile
ranks, and then weighting and summing the standardized measure values. The percentile ranks
for the U.S. Territories excluding Puerto Rico and the Freely Associated States were computed
relative to measure values for the United States. The sources of the U.S. measure values used in
the percentile calculation are provided in Table D-3.
Table D-3. Data Sources for U.S. Comparators

Measure

Source
UDS Mapper

Health Center
Penetration
Below Poverty
American Community Survey
Level
No High School
American Community Survey
Diploma (ages 25+)
Uninsured
American Community Survey
Low Birthweight

National Vital Statistics System
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Link to source
https://www.udsmapper.org
https://factfinder.census.gov/faces/nav/j
sf/pages/index.xhtml
https://factfinder.census.gov/faces/nav/j
sf/pages/index.xhtml
https://factfinder.census.gov/faces/nav/jsf
/ pages/index.xhtml
https://wonder.cdc.gov/natalitycurrent.html

Measure
Life Expectancy

Under 5 Mortality

Smoking
DTP3 Coverage

Source
Institute for Health Metrics and
Evaluation

Link to source
http://ghdx.healthdata.org/record/united
-states-life-expectancy-and-agespecific-mortality-risk-county-19802014
http://ghdx.healthdata.org/record/united
Institute for Health Metrics and
-states-life-expectancy-and-ageEvaluation
specific-mortality-risk-county-19802014
Behavioral Risk Factor and
https://www.cdc.gov/brfss/brfssprevale
Surveillance Survey
nce/
2016 Childhood Diphtheria toxoid, https://www.cdc.gov/vaccines/imzTetanus toxoid, acellular Pertussis managers/coverage/childvaxview/data(DTaP) Vaccination Coverage
reports/dtap/reports/2016.html
Report
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Appendix E Bibliography
An evidence-based approach was used in developing the SANAM and UNS. At each step, the
SANAM development relied on systematic reviews of the white, grey, and peer-reviewed
literature. This bibliography lists the sources that most significantly informed the measure
composition and weighting scheme used to calculate the UNS. Sources in the bibliography also
informed the objectives and conceptual framework as well as the methodology used for measure
evaluation and selection. The references in the bibliography are organized into three categories
based on how they were utilized during the development process:
1) Needs Assessment Methodology: sources that informed the evidence-based
methodology used in UNS calculations, including the structure of the conceptual
framework and the procedure used to evaluate and select specific measures
2) Health Determinants and Health Status Measurement: sources that informed the health
determinants and health status measures included in the UNS calculations and their
corresponding weights
3) Socioeconomic Measurement: sources that informed the measurement of
“socioeconomic” status and incorporation of the concept of social determinants of health
given variability in practice and challenges of data feasibility when measuring these
concepts in population health research

32

Needs Assessment Methodology
Agency of Healthcare Research and Quality, "Total expenses and percent distribution for
selected conditions by type of service: United States, 2013," March 2018.
Agency of Healthcare Research and Quality, "2016 National Healthcare Quality and Disparities
Report," Content last reviewed June 2018. [Online]. Available:
http://www.ahrq.gov/research/findings/nhqrdr/nhqdr16/index.html
Agency of Healthcare Research and Quality, "Uses of Quality Measurement," Content last
reviewed July 2018. [Online]. Available: https://www.ahrq.gov/professionals/quality-patientsafety/quality-resources/tools/chtoolbx/uses/index.html
Association for Community Health Improvement, “Community Health Assessment Toolkit,”
2017. [Online]. Available:
http://www.healthycommunities.org/Resources/toolkit.shtml#.XBwuFmxvSkY
D. Butler, S. Petterson, R. Phillips and A. Bazemore, "Measures of Social Deprivation That
Predict Health Care Access and Need within a Rational Area of Primary Care Service Delivery,"
Health Services Research, vol. 48, no. 2, pp. 539–559, 2013.
Centers for Disease Control and Prevention, “CDC Health Disparities and Inequalities Report –
United States, 2013,” November 2013. [Online]. Available:
https://www.cdc.gov/mmwr/pdf/other/su6203.pdf
Centers for Disease Control and Prevention. “Community Health Assessment for Population
Health Improvement: Resource of Most Frequently Recommended Health Outcomes and
Determinants,” Atlanta, GA: Office of Surveillance, Epidemiology, and Laboratory Services,
2013. [Online]. Available: https://stacks.cdc.gov/view/cdc/20707
Centers for Disease Control and Prevention, “Community Health Status Indicators,” 2015.
[Online]. Available:
https://www.nlm.nih.gov/nichsr/CHSI_Webinar/Community_Health_Status_Indicators_2015.ht
ml
Centers for Disease Control and Prevention, "Social Ecological Model," 2013. [Online].
Available: https://www.cdc.gov/cancer/nbccedp/sem.htm.
Centers for Disease Control and Prevention, "Healthy People 2020," 2014. [Online].
Available: https://www.healthypeople.gov/
Centers for Medicare and Medicaid Services, "Promoting Access in Medicaid and CHIP
Managed Care: A Toolkit for Ensuring Provider Network Adequacy and Service Availability,"
Center for Medicare and Medicaid Services, U.S Department of Health and Human Services,
Washington (DC), 2017. [Online]. Available: https://www.medicaid.gov/medicaid/managedcare/downloads/guidance/adequacy-and-access-toolkit.pdf

33

Committee on Quality Measures for the Healthy People Leading Health Indicators, Board of
Population Health and Health Practice, Institute of Medicine, "Toward Quality Measures for
Population Health and the Leading Health Indicators," National Academies Press, Washington
(DC), 2013. [Online]. Available: https://www.nap.edu/catalog/18339/toward-quality-measuresfor-population-health-and-the-leading-health-indicators
Community Commons, “Community Health Needs Assessment,” 2018. [Online]. Available:
https://www.communitycommons.org/chna/
County Health Rankings, "Methods,” 2018. [Online]. Available:
http://www.countyhealthrankings.org/explore-health-rankings/our-methods.
J. Dieleman, R. Baral, M. Birger, A. Bui, A. Bulchis, A. Chapin, H. Hamavid, C. Horst and E.
Johnson, "US Spending on Personal Health Care and Public Health, 1996-2013," Journal of
American Medical Association, vol. 316, no. 24, 2016.
Families USA, "Measuring Health Care Quality: An Overview of Quality Measures," Families
USA, Washington (DC), 2014. [Online]. Available:
https://familiesusa.org/sites/default/files/product_documents/HSI%20Quality%20Measurement_
Brief_final_web.pdf
S. Galea, M. Tracy, K. J. Hoggatt, C. DiMaggio and A. Karpati, "Estimated Deaths Attributable
to Social Factors in the United States," American Journal of Public Health, vol. 101, no. 8, pp.
1456–1465, 2011.
Institute of Medicine, "Access to Health Care in America," National Academies Press,
Washington (DC), 1993.
Institute of Medicine, "For the Public’s Health: The Role of Measurement in Action and
Accountability," The National Academies Press, Washington, 2011.
Institute of Medicine, "Toward Quality Measures for Population Health and the Leading Health
Indicators," The National Academies Press, Washington, 2013.
The Joint Commission, "Attributes of Core Performance Measures and Associated Evaluation
Criteria," 2010. [Online]. Available:
https://www.jointcommission.org/attributes_of_core_performance_measures_and_associated_ev
aluation_criteria/.
J. Levesque, M. Harris and G. Russell, "Patient-centred access to health care: conceptualising
access at the interface of health systems and populations," International Journal of Equity Health,
vol. 12, no. 18, 2013.
JM. Major, CA. Doubeni, ND. Freedman et al., “Neighborhood Socioeconomic Deprivation and
Mortality: NIH-AARP Diet and Health Study,” Ross JS, ed. PLoS ONE, vol. 5, no. 11, 2010.
AR. Maroko, TM. Doan, PS. Arno et al., “Integrating Social Determinants of Health With
Treatment and Prevention: A New Tool to Assess Local Area Deprivation,” Preventing Chronic
Disease, vol. 13, 2016.
34

LC. Messer, BA. Laraia, JS. Kaufman et al., “The Development of a Standardized Neighborhood
Deprivation Index,” Journal of Urban Health: Bulletin of the New York Academy of Medicine,
vol. 83, no. 6, pp. 1041-1062, 2006.
National Committee for Quality Assurance, "HEDIS Measure Development Process," 2018.
[Online]. Available: http://www.ncqa.org/hedis-quality-measurement/research/hedis-measuredevelopment.
National Quality Forum, "Measure Evaluation Criteria and Guidance for Evaluating Measures
for Endorsement," National Quality Forum, 2017.
National Quality Forum, "Strengthening the Core Set of Healthcare Quality Measures for
Children Enrolled in Medicaid and CHIP, 2017," U.S. Department of Health and Human
Services, 2017. [Online]. Available:
https://www.qualityforum.org/Publications/2017/08/Strengthening_the_Core_Set_of_Healthc
are_Quality_Measures_for_Children_Enrolled_in_Medicaid,_2017.aspx
D. Stokols, "Translating social ecological theory into guidelines for community health
promotion," American Journal of Health Promotion, vol. 10, no. 4, pp. 282-298, 1996.
J. Wright, R. Williams, and JR. Wilkinson, “Development and importance of health needs
assessment,” British Medical Journal, vol. 316, no. 7140, pp. 1310-1313, 1998.

Health Determinants and Health Status Measurement
TP. Baggett, JJ. O’Connell, DE. Singer et al., “The Unmet Health Care Needs of Homeless
Adults: A National Study,” American Journal of Public Health, vol. 100, no. 7, pp. 1326-1333,
2010.
B. Boggess and H. Bogue, "The health of U.S. agricultural worker families: A descriptive study
of over 790,000 migratory and seasonal agricultural workers and dependents," Journal of Health
Care for the Poor and Underserved, vol. 27, no. 2, pp. 778-792, 2016.
P. Braveman, M. Dekker, S. Egerter, T. Sadegh-Nobari, and C. Pollack, “Housing and Health,”
Robert Wood Johnson Foundation, 2011. [Online]. Available:
https://www.rwjf.org/en/library/research/2011/05/housing-and-health.html
Centers for Disease Control and Prevention, “Deaths and Mortality,” 2017. [Online]. Available:
https://www.cdc.gov/nchs/fastats/deaths.htm
K. Chan, E. Roberts, R. McCleary, C. Buttorff and D. Gaskin, "Community Characteristics and
Mortality: The Relative Strength of Association of Different Community Characteristics,"
American Journal of Public Health, vol. 104, no. 9, pp. 1751-1758, 2014.
R. Chetty, M. Stepner, S. Abraham et al., "The Association Between Income and Life
Expectancy in the United States," Journal of American Medical Association, vol. 315, no. 16,
pp. 1750-1766, 2016.

35

JG. Chrystal, DL. Glover, AS. Young et al., “Experience of Primary Care among Homeless
Individuals with Mental Health Conditions,” PLoS ONE, vol. 10, no. 2, 2015.
C. Dustmann and F. Fasani, “The Effect of Local Area Crime on Mental Health,” The Economic
Journal, vol. 126, no. 593, pp. 978-1017, 2014.
V. Ekpu and A. Brown, "The Economic Impact of Smoking and of Reducing Smoking
Prevalence: Review of Evidence," Tobacco Use Insights, vol. 8, pp. 1-35, 2015.
S. Fazel, JR. Geddes, and M. Kushel, “The health of homeless people in high-income countries:
descriptive epidemiology, health consequences, and clinical and policy recommendations,”
Lancet, vol. 384, no. 9953, pp. 1529-1540, 2014.
BS. Fuehrlein, AJ. Cowell, DE. Pollio et al., “Deriving Costs of Service Use Among an Urban
Homeless Population,” Journal of Substance Abuse Treatment, vol. 46, no.4, pp. 491-497, 2014.
CV. James, R. Moonesinghe, SM. Wilson-Frederick et al., “Racial/Ethnic Health Disparities
Among Rural Adults –United States, 2012-2015,” MMWR Surveillance Summit 2017; 66
(23): 1-9.
J. Haggerty and J. Levesque, "Validation of a new measure of availability and accommodation of
health care that is valid for rural and urban contexts," Health Expectations, vol. 20, no. 2, pp.
321-334, 2017.
E. Hansen and M. Donohoe, “Health issues of migrant and seasonal farmworkers,” Journal of
Health Care for the Poor and Underserved, vol. 14, no. 2, pp. 153-64, 2003.
M. Hughes, R. Black and J. Katz, "2500-g Low Birth Weight Cutoff: History and Implications
for Future Research and Policy," Maternal and Child Health Journal, vol. 21, no. 2, pp. 283-289,
2017.
H. Kankaanranta, P. Kauppi, L. Tuomisto and P. Ilmarinen, "Emerging Comorbidities in Adult
Asthma: Risks, Clinical Associations, and Mechanisms," Mediators of Inflammation, vol. 2016,
pp. 1-23, 2016.
E. Kiehne and NS. Mendoza “Migrant and Seasonal Farmworker Food Insecurity: Prevalence,
Impact, Risk Factors, and Coping Strategies,” Social Work in Public Health, vol. 30, no. 5,
pp. 397-409, 2015.
J. Krieger, and DL. Higgins, “Housing and Health: Time Again for Public Health
Action,” American Journal of Public Health, vol. 92 no. 5, pp. 758-768, 2002.
J. Krieger, D. Jacobs, P. Ashley et al., "Housing interventions and control of asthma-related
indoor biologic agents: A review of the evidence," Journal of Public Health Management and
Practice, vol. 16, 2010.
S. Lee, C. Kim, J. Kang and N. Seo, "Unmet healthcare needs depending on employment status,"
Healthy Policy, vol. 119, no. 7, pp. 899-906, 2015.

36

YM. Lim et al., “Prevalence and Determinants of Overweight and Obesity in Children and
Adolescents from Migrant and Seasonal Farmworker Families in the United States—A
Systematic Review and Qualitative Assessment,” Nutrients, vol. 9, no. 3, 2017.
BG. Link and J. Phelan, “Social conditions as fundamental causes of disease,” Journal of Health
and Social Behavior, Spec No., pp. 80-94, 1995.
C. Loftus et al., "Regional PM2.5 and asthma morbidity in an agricultural community: A panel
study," Environmental Research, vol. 136, pp. 505-512, 2015.
W. Luo and F. Wang, "Measures of Spatial Accessibility to Health Care in a GIS Environment:
Synthesis and a Case Study in the Chicago Region," Environment and Planning B: Planning and
Design, vol. 30, pp. 865-884, 2003.
G. Macdonald, “Violence and health: The ultimate public health challenge,” Health Promotion
International, vol. 17, no. 4, pp. 293–295, 2002.
JL. Mackelprang, SE. Collins, and SL. Clifasefi, “Housing First is associated with reduced use
of emergency medical services,” Prehospital Emergency Care, vol. 18, no. 4, pp. 476-482, 2014.
J. McGinnis and W. Foege, "Actual causes of death in the United States," Journal of American
Medical Association, vol. 270, no. 18, pp. 2207-12, 1993.
MR. McGrail and JS. Humphreys, "Measuring Spatial Accessibility to Primary Health Care
Services: Utilizing Dynamic Catchment Sizes," Applied Geography, vol. 54, pp. 182-188, 2014.
M. Meit et al. “The 2014 Update of the Rural-Urban Chartbook,” Rural Health Reform Policy
Research Center, 2014. [Online]. Available: https://ruralhealth.und.edu/projects/health-reformpolicy-research-center/pdf/2014-rural-urban-chartbook-update.pdf
Migrant Clinicians Network, “The Migrant / Seasonal Farmworker - Issues in Migrant Health,"
2018. [Online]. Available: https://www.migrantclinician.org/issues/migrant-info/migrant.html.
National Academy of Sciences, Engineering, and Medicine, “Communities in Action: Pathways
in Health Equity,” Washington (DC), The National Academies Press, 2017. [Online]. Available:
https://nam.edu/programs/culture-of-health/communities-in-action-pathways-to-health-equity/
L. Richard, J. Furler, K. Densely, J. Haggerty, G. Russell, J. Levesque and J. Gunn, "Equity of
access to primary healthcare for vulnerable populations: the IMPACT international online survey
of innovations," International Journal for Equity in Health, vol. 15, no. 64, 2016.
G. Odette, L. Segal and R. McDermott, "A systematic review of evidence on the association
between hospitalisation for chronic disease related ambulatory care sensitive conditions and
primary health care resourcing," BMC Health Services Research, vol. 13, no. 336, 2013.
Rural Health Information Hub, “Rural Migrant Health,” 2018. [Online]. Available:
https://www.ruralhealthinfo.org/topics/migrant-health
J. Warren and KB. Smalley, “Rural Public Health: Best Practices and Preventive Models,” New
York, NY, Springer Publishing Company, 2014.
37

J. Schnittker and V. Bacak, "The increasing predictive validity of self-rated health," PLoS ONE,
vol. 9, no. 1, 2014.
KM. Shaw and KA. Theis, S. Self-Brown, DW. Roblin and L. Barker, "Chronic disease
disparities by county economic status and metropolitan classification," Preventing Chronic
Disease, vol. 13, 2016
SJ. Smith, D. Easterlow, M. Munro et al., “Housing as health capital: How health trajectories and
housing paths are linked”. Journal of Social Issues, vol. 59, no. 3, pp. 501–25, 2003.
M. Stafford and M. Marmot, “Neighbourhood deprivation and health: Does it affect us all
equally?” International Journal of Epidemiology, vol. 32, no. 3, pp. 357-66, 2003.
H. Thomson, S. Thomas, E. Sellstrom et al., “Housing improvements for health and associated
socio-economic outcomes,” Cochrane Database of Systematic Reviews, Issue 2, 2013.
U.S. Department of Health and Human Services, "Oral Health in America: A report of the
Surgeon General," National Institutes of Health, Rockville, MD, 2000.
E. Velasco-Mondragon et al., "Hispanic health in the USA: a scoping review of the literature,"
Public Health Reviews, vol. 37, no. 31, pp. 1484-1502, 2016.
A. Wilcox, "On the importance-and the unimportance-of birthweight," International Journal of
Epidemiology, vol. 30, no. 6, 2001.
S. Wu, R. Wang and Y. Zhao, "The relationship between self-rated health and objective health
status: A population-based study," BMC Public Health, vol. 13, no. 320, 2013.

Socioeconomic Measurement
Agency of Healthcare Research and Quality, "Understanding the Relationship Between
Education and Health: A Review of the Evidence and an Examination of Community
Perspectives," 2015. [Online]. Available:
https://www.ahrq.gov/professionals/education/curriculum-tools/populationhealth/zimmerman.html.
N. Bell, N. Schuurman, and MV. Hayes, “Using GIS-based methods of multicriteria analysis
to construct socio-economic deprivation indices,” International Journal of Health Geographics,
vol. 6, no. 17, 2007.
P. Braveman, C. Cubbin, K. Marchi et al., “Measuring socioeconomic status/position in studies
of racial/ethnic disparities: maternal and infant health,” Public Health Reports, vol. 116, no. 5,
pp. 449-463, 2001.
National Center for Education Statistics “Improving the Measurement of Socioeconomic Status:
A Theoretical Foundation,” 2012. [Online]. Available:
https://nces.ed.gov/nationsreportcard/pdf/researchcenter/Socioeconomic_Factors.pdf

38

B. Galobardes, M. Shaw, DA. Lawlor et al., “Indicators of socioeconomic position (part 1)”.
Journal of Epidemiology & Community Health, vol. 60, no. 1, pp. 7-12, 2006.
B. Galobardes, M. Shaw, DA. Lawlor et al., “Indicators of socioeconomic position (part 2),”
Journal of Epidemiology & Community Health, vol. 60, no. 2, pp. 95-101, 2006.
B. Galobardes, J. Lynch J, and GD. Smith, “Measuring socioeconomic position in health
research,” British Medical Bulletin, vol. 81, no. 1, 2007.
M. Gornick, "Measuring the effects of socioeconomic status on health care," Institute of
Medicine Committee on Guidance for Designing a National Healthcare Disparities Report,
National Academies Press, Washington (DC), 2002. [Online]. Available:
https://www.ncbi.nlm.nih.gov/books/NBK221050.
AA. Haghdoost, “Complexity of the socioeconomic status and its disparity as a determinant of
health,” International Journal of Preventive Medicine, vol. 3, no. 2, pp. 75-76, 2012.
National Research Council. “Eliminating health disparities: measurement and data needs,” Panel
on DHHS Collection of Race and Ethnic Data. Ver Ploeg M, Perrin E, ed. Committee on
National Statistics, Division of Behavioral and Social Science and Education. Washington, DC:
The National Academies Press (US), 2004. [Online]. Available:
https://www.ncbi.nlm.nih.gov/books/NBK215751/
SG. Queen, “Assessing the potential for standardization of socioeconomic status in HHS
surveys,” presented at National Conference on Health Statistics, August 8, 2012. [Online].
Available: https://www.cdc.gov/nchs/ppt/nchs2012/SS-34_QUEEN.pptx
VL. Shavers, “Measurement of socioeconomic status in health disparities research,” Journal of
the National Medical Association, vol. 99, no. 9, pp. 1013-1023, 2007.
P. Tajik, and R. Majdzadeh, “Constructing pragmatic socioeconomic status assessment tools to
address health equality challenges,” International Journal of Preventive Medicine, vol. 5, no. 1,
pp. 46-51, 2014.
MA. Winkleby, DE. Jatulis, E. Frank, and SP. Fortmann, “Socioeconomic status and health: how
education, income, and occupation contribute to risk factors for cardiovascular disease,”
American Journal of Public Health, vol. 82, no. 6, pp. 816-820, 1992.

39

Appendix F
ACS
AHRQ
BRFSS
CDC
CHAS
CHR
DTP3
FPL
HPSA
HRSA
HUD
IOM
NAP
NCHHSTP
NFA
NQF
NVSS
SANAM
STI
UDS
UNS
WHO
ZCTA

Acronyms
American Community Survey
Agency for Healthcare Research and Quality
Behavioral Risk Factor and Surveillance Survey
Centers for Disease Control and Prevention
Comprehensive Housing Affordability Strategy
County Health Rankings
Diphtheria, Tetanus, and Pertussis
Federal Poverty Level
Health Professional Shortage Areas
Health Resources and Services Administration
U.S. Department of Housing and Urban Development
Institute of Medicine
New Access Point
National Center for HIV/AIDS, Viral Hepatitis, STD, and TB
Prevention
Need for Assistance
National Quality Forum
National Vital Statistics System
Service Area Needs Assessment Methodology
Sexually Transmitted Infection
Uniform Data System
Unmet Need Score
World Health Organization
ZIP Code Tabulation Area
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