# YRural Population

i I Health in the United
States: A Chartbook

NC Rural Health
Research Program



https://www.shepscenter.unc.edu/programs-projects/rural-health/

o
NC|RHRP
AUTHORS <7
Randy Randolph, MRP; Sharita Thomas, MPP; Mark Holmes, PhD; Julie Perry; Randall John, BSPH; Susie Gurzenda, MSPH;
Katharine Ricks, PhD; Andrew Maxwell, BSPH; Kristie Thompson, MA oI,

%/

ORIGINATING OFFICE

North Carolina Rural Health Research Program

Cecil G. Sheps Center for Health Services Research

The University of North Carolina at Chapel Hill

725 Martin Luther King Jr. Blvd., Chapel Hill, NC 27599
www.shepscenter.unc.edu/programs-projects/rural-health/

ACKNOWLEDGEMENTS

This study was supported by the Federal Office of Rural Health Policy (FORHP), Health Resources and Services Administration (HRSA), U.S.
Department of Health and Human Services (HHS) under cooperative agreement # ULCRH03714. The information, conclusions and opinions
expressed in this document are those of the authors and no endorsement by FORHP, HRSA, HHS, or The University of North Carolina is intended
or should be inferred.

About the NC Rural Health Research Program
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For more information about the work of the North Carolina Rural Health Research Program,
visit our website http://www.shepscenter.unc.edu/programs-projects/rural-health/.
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Information on research conducted by all the federally funded Rural Health Research Centers is compiled and
available at the Rural Health Research Gateway: http://www.ruralhealthresearch.org.
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INTRODUCTION AND CHARTBOOK PURPOSE

This chartbook presents variations in U.S. population health in rural areas across all Census regions and states. Where the data (/1
allow, we also present rural population health findings stratified by sex, race, and ethnicity. This chartbook presents a full range of W o AT
data across multiple geographic areas. When looking at data like these it is important to consider the full data range or distribution,  ResearchProgram
not just the average because the data points may cluster in one direction or another, and interpretation may become difficult." Similarly, focusing
exclusively on averages may cause us to overlook sub-problems. For example, a national average can conceal rural, regional, and/or state issues;
and likewise, a state average may conceal a problem in many of its counties. This is particularly important when making rural-urban comparisons
due to the wide range of geographic variation across the U.S.
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Our goal is to provide data that are useful for State Offices of Rural Health, county health departments, local hospitals, and other local health
leaders. While there are numerous data sources and chartbooks available,* these sources are not usually designed to highlight rural-urban
disparities in population health, nor do they provide an in-depth look at the data. Additionally, little research has been conducted comparing the
health of individuals residing in rural areas by race and ethnicity. However, research has consistently documented that populations of different
races and ethnicities face different health risks, access to health care, and realize different health outcomes, suggesting that additional and more
rigorous analyses of racial disparities are urgently needed.*®

Rural America Overview

This report explores rural population health and disparities within rural areas of the United States. Rural populations are typically poorer, sicker,
and older than urban populations.” Approximately 46.1 million people or 14% of the U.S. population live in communities that are considered rural
using the county-level definition in this chartbook.? In these areas, residents have lower average incomes, as well as higher average
unemployment and poverty rates compared to urban communities.” Compounding these disparities, rural hospitals are at a disproportionately
high risk of closing due to factors like low patient volume and financial difficulties. Between 2005 and January 2022, 182 hospitals closed across
rural communities, 139 of which closed since 2010.° These closures have left a large portion of rural residents at a significant disadvantage in
accessing vital health care services.™ Furthermore, in light of the coronavirus disease 2019 (COVID-19) pandemic, many of the financial challenges
experienced by rural hospitals have been exacerbated and may result in additional closures.™

Goals of Population Health

An important goal of population health is to improve the health of the entire population. However, we know health needs vary based on many
factors. We hope that the results from this analysis can be used to instruct future health initiatives by presenting a range of population health
data on the differences between urban and rural areas as well as, disparities within rural communities. For the purposes of this chartbook, we
separate the data by race, ethnicity, and sex where possible to allow for the acknowledgement of differences in (1) history and life course, (2)
health behaviors, (3) risk factors and interrelated conditions, and (4) outcomes.

How is “Rural” Defined?

There are several ways to define rural. We focus on county-level data in this chartbook. According to the 2020 Office of Management and Budget
(OMB) and the U.S. Census Bureau, all counties that that do not fall within a Metropolitan Statistical Area (MSA) are often defined as rural.”> To
qualify as metropolitan, an MSA must have a “core urban area” population of at least 50,000."

Counties
For the most part, we present the data at the county-level. The U.S. has 3,142 counties—1,962 rural and 1,180 urban. Because our analysis is
primarily at the county level, we will use “urban” to mean metro counties.
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A Note on Race, Ethnicity, Sex, and Suppressed Data CITYRHRP

Race and ethnicity are often used as a proxy for racism in public health and health services research, and using race and ethnicity (/1
alone to understand utilization or disparities limits our ability for a true contextual analysis." However, in research we use a limited  NcRural Health
set of race and ethnicity categories and definitions. Standardization and categorization allow us to make comparisons, but efforts to ~ Rescarch Program
standardize race and ethnicity are problematic and may always be elusive as populations are heterogeneous across race, gender identification,
class, citizenship, etc. Even so, using these categories is part of an effort to underscore existing inequities and to make improvements. We
acknowledge these inherent limitations and also those in the collection and presentation of data.

¥

Data collection methods. In 1997, the U.S. Office of Management and Budget (OMB) issued government-wide collection standards for obtaining
race and ethnicity data.* Much of the data we use is collected using federally approved or sponsored methods, such as surveys and death
certificates, which use the OMB standards as a starting point for data collection. OMB specifies five race categories and two ethnicity categories as
a minimum for collection. The race categories include 1) American Indian or Alaska Native, 2) Asian, 3) Black or African American, 4) Native
Hawaiian or Other Pacific Islander, and 5) White.”> OMB ethnicity categories include “Hispanic or Latino” and “Not Hispanic or Latino.” Additional
categories may be included, as long as data can be consolidated to fit the minimum sets for comparison. Ideally survey respondents self-select
their preferred race and ethnicity; more than one race may be selected."

Variation in selection. As noted above, race and ethnicity may be self-identified, but that’s not always possible. For indicators, such as income,
collected in U.S. Census Bureau surveys, respondents self-select their race and ethnicity from a set of provided categories (including the OMB
minimum). For other indicators, like mortality, race data are collected from death certificates, which are often completed by funeral directors who
may ask relativelz or rely on observation, but they also select from OMB race and ethnicity categories. Regardless, there are challenges inherent in
these methods.

Sex, gender identity, and sexual orientation. People often face discrimination based on their sex, gender identity, and sexual orientation.
Historically, and to a large extent, currently, most national datasets include only the binary options of male and female to identify the biologic sex
of a person. Recognizing that sex, gender, and sexual orientation are not binary constructs or interchangeable terms and affect a person’s health
and health care, increased effort is being made to create more reliable and valid methods for measuring these demographic characteristics."” In
this chartbook however, we were limited to data available for all U.S. counties. This affects the teen pregnancy data and mortality data by Census
division where we report by sex, race, and ethnicity.

Unstable rates and suppression. |n addi tion to how sex, race, and ethnicity are defined and selected/assigned, rural areas have smaller
populations, which means smaller numbers of births, fewer people with various health conditions/outcomes, fewer deaths, etc. Many data
sources consider counties with fewer than 10 incidences as potentially identifiable, and thus, data are suppressed and unavailable for analysis.
Similarly, data from counties with 20 or fewer incidences are considered unstable and are also suppressed. The statistics in this chartbook are
based on data that were not suppressed. Some states have quite a bit of missing data for certain indicators (e.g., infant mortality, suicide,
poisoning). To the extent that the suppressed data are systematically different from non-suppressed (e.g., higher or lower), these statistics may
be misleading. Data are sometimes unavailable or limited due to low incidence rates among races and ethnicities too, even at the Census division
level. For example, diabetes mortality rates in New England are suppressed for the American Indian/Alaskan Native and Asian or Pacific Islander
groups due to a small sample size (see page 51). For these reasons, we present race and ethnicity data at the Census division level instead of at
county or state levels to minimize missing data.

18,19
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HEALTH INDICATORS, DEFINITIONS, & LIMITATIONS 3134

| =7
We used a range of indicators in this report to describe population health in rural America and document health disparities between \ /1
rural and urban areas. This report includes 33 measures of population health, organized into five domains: Access to Care, Health oI,
Outcomes and Risks, Mortality, Social Determinants of Health, and Socioeconomics. The domains reflect local health care
infrastructure, population health status, economic conditions, social supports, and physical environment.

The indicators provide an overview of population health and include both health outcomes—such as specific measures of mortality—and factors
that drive or influence health outcomes—such as smoking, obesity, and the supply of health care providers. Table 1 on pages 4-5 includes
indicator definitions and sources.

Indicators were selected from six national data sources. Our goal was to select indicators that would help describe and track rural population
health across every U.S. County or county equivalent. We selected indicators that represent a combination of measures that have been used for
years in addition to a few emerging measures. Measures are developed based on feasibility, relevance, validity, replicability, etc. It is important to
understand that there are pros and cons inherent in each measure. Each indicator has limitations, and just because it has been used for decades
doesn’t mean it’s good, but it may be the best/only available option.

We discussed limitations with race and ethnicity measures on page 2. Here, for brevity, we only describe limitations related to obesity (Body Mass
Index), overcrowded households, and teenage pregnancy. First, Body Mass Index is the measure behind our obesity indicator. It’s been criticized
for not distinguishing between body fat and body lean mass,?**! and not accounting for sex or racial differences.”>*>** In spite of the limitations, it
is an inexpensive way to capture large amounts of data and is the most commonly used obesity measure. Second, we selected overcrowded
households as a metric for affordable housing. The measure, defined as more than one person per room, may be considered culturally insensitive
given many cultures have multi-generational households, and the measure does not account for relationships or other conditions of the home.”
Third, we include teenage pregnancy, which is defined as the average number of births per 1,000 females ages 15-19 years old. Here the
denominator is narrowed from the whole population to teenagers ages 15-19 years old, and further to females, but the measure may still lack
accuracy since sex and gender differ, and the Census measure of females may not accurately capture the population of people who are able to be
pregnant.?® Although every measure has limitations, we selected nationally available measures that inform on concepts difficult to measure on a
large scale and at the county level. The indicators in this chartbook provide metrics that may help focus resources and strategies where there are
inequities.

Data Are Organized Based on National Quartiles

The data in this report are broken down by national quartiles—groups of data points divided into four equal parts consisting of approximately the
same number of counties in each. The quartiles are calculated from national datasets and are thus based on the national distributions for each
measure. The first quartile represents data points in the 25" percentile and below, the second quartile represents data points between the 25"
and 50" percentiles, and so on. Organizing the data into quartiles provides insight into how county-level outcomes are distributed and can also
help answer the question as to whether outcomes in rural areas are proportional to national outcomes. To overcome small sample sizes, we used
five-to-seven-year averages of the data for many of the indicators. This is a tradeoff that sacrifices latency for non-suppression.
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Table 1. Indicators, Definitions, and Sources Used in County and State Stratifications

mm_m Year

Access to
Care

Health
Outcomes
and Risks

Mortality
(age-
adjusted
for all
except
infant
mortality)

Dentist Supply
Employer-Sponsored Insurance

Hospital Nearby

Mental Health Care Provider Supply
Physician Supply
Preventable Hospital Admissions

Uninsured

Excessive Alcohol Use
Low Birth Weight

Obesity
Opioid Prescriptions

Smoking

Teen Pregnancy

Cancer Mortality

Chronic Lower Respiratory Disease
Mortality

Diabetes Mortality

Heart Disease Mortality
Infant Mortality

Motor Vehicle Mortality
Poisoning Mortality

Stroke Mortality

Suicide Mortality

Total Mortality

Unintentional Injury Mortality

Dentists per 10,000 population

Five-year average percentage of the population less than age 65
with employer-sponsored insurance

Percentage of the population within 15 miles of an acute care
hospital or critical access hospital (CAH)

Mental health care providers per 10,000 population

Primary care physicians27 per 10,000 population

Rate of hospital stays for ambulatory-care sensitive conditions per
100,000 Medicare enrollees

Percentage of the population under age 65 without health insurance

Percentage of adults reporting binge or heavy drinking

Five-year average percentage of live births with low birthweight
(less than 2,500 grams)

Percentage of the adult population (age 20 and older) that reports a
body mass index (BMI) greater than or equal to 30 kg/m2
Three-year average percentage of Medicare Part D claims that are
for opioids

Percentage of adults who are current smokers

Seven-year average number of births per 1,000 females ages 15-19
Five-year average all-cancer mortality per 100,000

Five-year average chronic lower respiratory disease mortality per
100,000

Five-year average diabetes mortality per 100,000

Five-year average heart disease mortality per 100,000

Five-year average infant mortality per 1,000 births (under age 1)
Five-year average motor vehicle mortality per 100,000

Five-year average poisoning mortality per 100,000

Five-year average stroke mortality per 100,000

Five-year average suicide mortality per 100,000

Five-year average all-cause mortality per 100,000

Five-year average unintentional injury mortality per 100,000

ACS

POS &
ACS
CHR

CHR
CHR

CHR

CHR
CHR

CHR

CMS

CHR
CHR

CMF
CMF

CMF
CMF
CMF
CMF
CMF
CMF
CMF
CMF
CMF

NCIURHRP

N 4
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2016
2012-2016

2016

2016

2016
2016

2016
2014
2010-2016

2015
2013-2015

2016

2010-2016
2012-2016
2012-2016

2012-2016
2012-2016
2012-2016
2012-2016
2012-2016
2012-2016
2012-2016
2012-2016
2012-2016
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Table 1 (continued). Indicators, Definitions, and Sources Used in County and State Stratifications

Determinants

Socioeconomic

Social

of Health

Food Insecure Households
Household Transportation Cost

Overcrowded Households

Deep Child Poverty

Labor Force Participation Rate
Older Adult Population

Per Capita Income

Recent Veterans

Social Connectedness

Percentage of households with food insecurity

Transportation costs (based on auto ownership, auto use, and
transit use) as a percentage of income for the national typical
household

Five-year average percentage of households with more than 1
person per room

Five-year average percentage of children, ages 0-17 years old,
living in households with incomes below 50 percent of the
poverty threshold

Five-year average percentage of population aged 16 and older
who are employed or seeking employment

Five-year average percentage of the population that is age 65
or older

Five-year average household income earned during the
previous 12 months, in 2017 inflation-adjusted dollars, divided
by the county population

Five-year average percentage of population age 25 and older
who gained veteran status since 2001

Five-year average percentage of the population participating in
activities / groups®®

HTA Index

ACS

Rural Atlas

Rural Atlas

ACS

Rural Atlas

Rural Atlas

CHR

NC ié RHRP

W

................

2012-2016

2011-2015

2011-2015
2012-2016

2011-2015

2011-2015

2012-2016

NOTES: CHR=County Health Rankings, POS=Provider of Services, ACS=American Community Survey-Census, CMS=Centers for Medicare & Medicaid Services,
HTA=Housing and Transportation (H+T®) Affordability Index, CMF=Compressed Mortality File

Data Sources

We used the following public-use data sources to create the charts and tables in this chartbook.

County Health Rankings & Roadmaps, 2012-2016. University of Wisconsin Population Health Institute. Available at:
www.countyhealthrankings.org.

Provider of Services, 2016. Centers for Medicare & Medicaid Services. Available at: https://www.cms.gov/Research-Statistics-Data-and-
Systems/Downloadable-Public-Use-Files/Provider-of-Services.

American Community Survey, 2012-2016. U.S. Census Bureau. Available at: https://www.census.gov/programs-surveys/acs/data.html.

Housing and Transportation (H+T®) Affordability Index, 2017. The Center for Neighborhood Technology. Available at: https://

htaindex.cnt.org/.
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e Compressed Mortality File, 2012-2016. CDC Wonder. Centers for Disease Control and Prevention. Available at: https://
wonder.cdc.gov/mortsql.html.

¢

e Rural Atlas, 2011-2015. Economic Research Service, U.S. Department of Agriculture. Available at: https://www.ers.usda.gov/ ﬂ&ﬁ&‘ﬂ:‘,{?ﬁﬁﬁl

data-products/atlas-of-rural-and-small-town-america/.

Table 2. Indicators, Definitions, and Sources Used in Race and Ethnicity Stratifications

Indicator Definition/Recode* Source

Cancer Mortality 20-43 CMF 2012-2016
Chronic Lower Respiratory Disease Mortality 83-86 CMF 2012-2016
Diabetes Mortality 46 CMF 2012-2016
Heart Disease Mortality 54-68 CMF 2012-2016
Infant Mortality Five-year average infant mortality per 1,000 births CMF 2012-2016
Motor Vehicle Mortality 114 CMF 2012-2016

o ) 419 (X40-X49), 425, 426, 427 (X60-X69), 433 (X85-X90, U016- CMF 2012-2016
Poisoning Mortality U017), 443, 444 (Y10-Y19), Y352
Stroke Mortality 70 CMF 2012-2016
Suicide Mortality 124 CMF 2012-2016
Total Mortality Five-year average all-cause mortality per 100,000 CMF 2012-2016
Unintentional Injury Mortality 114-123 CMF 2012-2016

*We defined mortality indicators using recodes for ICD-10 codes. See Table 5.1: 113 Causes of Death, 10" Revision: Underlying Cause of Death Recode Adapted
for Use by the Division of Vital Statistics (DVS), Deaths 1979-2015. National Center for Health Statistics Data Linkage. Available at: https://www.cdc.gov/
nchs/data/datalinkage/underlying_and_multiple_cause_of_death_codes.pdf.

Data Source

e Compressed Mortality File (CMF), 2012-2016. CDC Wonder. Centers for Disease Control and Prevention. Available at: https://
wonder.cdc.gov/mortsql.html.
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CHARTBOOK STRUCTURE—How to Read the Charts

This chartbook presents rural (and sometimes urban) county data using national maps, box plots, bar charts, and dot plots. Five

&
‘—?&»
&

¢

NC Rural Health

states have few or no rural (non-metro) counties — Connecticut (1), Delaware (0), Massachusetts (2), New Jersey (0), and Rhode Research Program
Island (0). Hawaii only has five counties (three rural). Data presented for these states may be absent or, when present, look unusual.

The charts show:

Interpreting Box Plots

We use box plots for the Census region and state summary charts. The box and whisker plot
(box plot) helps us visualize the variability and distribution of the data by plotting the range
of the values. For example, if a state has 20 counties, the plot will have 20 values. “1
Understanding the distribution of the data is important: although the mean (e.g., average of
the values) might tell us how the state is performing relative to other state averages, seeing
how the data vary can help explain trends and variations within the state as well. Although a
state’s average may look reasonable compared to other states, an average does not provide
detailed data on individual counties. A box plot therefore shows us (1) how data are grouped,
(2) whether there are outliers (e.g., uncommonly high or low values), and (3) whether the
distribution of data points is symmetrical (normal) or skewed in particular direction.

The data are divided into quartiles (e.g., 0" to 25", 25" to 50", etc.), each representing one
fourth of the data. Half of the values are above the median, while the other half fall below
the median. Therefore, the 50" percentile also denotes the median. The box surrounds the
values from the first quartile (25" percentile) to the third quartile (75" percentile). The
difference between the 75" and 25™ percentiles is known as the interquartile range (IQR). £01
The top and bottom whiskers are located at the 75" percentile + 1.5*IQR and the 25™
percentile — 1.5*IQR, respectively. The whiskers are meant to denote most of the data’s
distribution. Outliers are unusually high or low values in the data and are represented as
individual data points beyond the whiskers. Although outliers can have a significant influence
on the mean, their influence on the median is less pronounced. 1004

how health indicators among rural counties in each state compare to the rest of the country.
differences by sex, race, and ethnicity for each indicator by Census division.

rural-urban disparities for each indicator across each state and by Census region. 100 1

how often, where, and for which indicators data are suppressed.
the range of rural county averages for each indicator in each state.

20t
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NC{PRHRP
How to Read the U.S. County Maps \,//I

. . T . . . .. . . NC Rural Health
The chartbook includes national maps for each indicator displaying its variation across counties. Maps for each variable were Research Program

designed to have darker colors represent values indicating poor health status, or values for social or behavioral factors that
contribute to poor health status and/or greater need.

The value groupings used to determine the color categories Diabetes Mortality

in the national maps are determined by the national
guartiles of each respective indicator: four groupings with
equal numbers of constituent counties in each category
(with some variation due to rounding and suppressed data
values). The quartiles are determined by using the breaks at
the 25", 50", and 75" percentiles of the national
distribution. The maps also include urban counties and note
where county data are suppressed.

Because the quartiles are determined using national
quartiles, each group will contain approximately 3,142/4 or
785 counties (including urban). A metric with a
disproportionate number of rural counties in a group will
appear as a dark area on the map. The map to the right
shows diabetes mortality rates. The darkest counties have
the highest diabetes mortality rates and represent the
counties with greater need. The maps can also show
regional clusters of high need—along the Mississippi Delta,
for example. On the other hand, New Hampshire, Vermont,
and northern New York counties are lighter blues, meaning
low rates. Under each map, is a table of rural and urban
averages by Census region.

B 30.5-118 (513)
B 23.5-30.5 (419)
1 17.9-23.5 (356)
5.38-17.9 (309)
Suppressed or Missing (365)
Urban Areas (1,180)
Quartiles for All Counties

e

Census Region Averages

National Northeast Region Midwest Region South Region West Region
Urban Rural Urban Rural Urban Rural Urban Rural Urban Rural
23 26 18 22 21 24 21 29 21 24
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How to Read the Sex, Race, and Ethnicity Disparity by Census Division Charts

Each Census division contains a disparity profile that shows the difference for rural
counties in each division by sex, race, and ethnicity. Data at the county level were
suppressed at levels that made it impossible to show these differences at smaller levels
than Census division (e.g., state or county). For the same reason, these profiles are
limited to mortality indicators. We present data for 11 mortality indicators from the
CDC Compressed Mortality File because race and ethnicity data stratified by rural and
urban data were not available for many of our indicators but were available for these
mortality indicators. See Table 2 on page 6 for indicators, definitions, and sources used
in race and ethnicity stratifications.

As seen in the profile below, categories with an asterisk denote categories with
suppressed or missing data due to small sample sizes.

Female 15.6

Male 26.8

Amer Ind/Alaskan Native| | *

Asian or Pac Islander| | *

Black 27.4

White 20.7

Hispanic or Latino| | *

Not Hispanic 20.7

I
0 10 20 30
Age-Adjusted Mortality per 100K

* denotes value suppressed for this race/ethnic group.

Northeast

Midwest

South

West

New England

Connecticut
Maine
Massachusetts
New Hampshire
Rhode Island
Vermont

East North Central

lllinois
Indiana
Michigan
Ohio
Wisconsin

South Atlantic

Delaware
Florida
Georgia
Maryland
North Carolina

South Carolina
Virginia
West Virginia

Mountain

Arizona
Colorado
Idaho
Montana
Nevada
New Mexico
Utah
Wyoming

NC{YRHRP
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Research Program

Census Regions Census Divisions

Middle Atlantic

New Jersey
New York
Pennsylvania

West North Central

lowa

Kansas
Minnesota
Missouri
Nebraska
North Dakota
South Dakota

East South Central

Alabama

Kentucky
Mississippi
Tennessee

West South Central

Arkansas
Louisiana
Oklahoma

Texas
Pacific
Alaska
California
Hawaii

Oregon
Washington
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NC{PRHRP
How to Read the Rural — Urban Disparities Charts \,//I

NC Rural Health
Research Program

State values for the rural (non-metro) and urban (metro) counties in each state and Census region are presented as a “dot plot” for
the various indicators. The light blue dots denote the mean urban values, and the dark green dots denote the mean rural values. The distance
between the dark green and light blue dots represents the rural-urban difference within that state. Therefore, states with larger distances
between the dark green and light blue dots have larger rural-urban disparities. For example, the figure here shows that the rural-urban disparity
in preventable hospital admissions was greater in Louisiana and smaller in Pennsylvania.
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How to Read the Census Region Overview Charts <7

NC Rural Health
For each state, a box plot chart provides an overview of the distribution of rural (non-metro) county values relative to the national Reseap - oarsis

distribution. Instructions on how to read and interpret box plots are provided on page 7. All values are renormalized against national percentiles,
which measure the percentage of counties in the U.S. with a value below that value. The 0™ (minimum), 25", 50", 75, and 100" (maximum)
national percentiles are shown as grey lines on the chart. The boxes show the distribution of rural counties in that state relative to the national
distribution. Color has no significance in this chart other than to denote Census regions. The bottom and top of the boxes denote the 25" and 75"
percentiles for the rural counties in the state, and the horizontal line in the middle of the box is the median. The “whiskers” represent the range
for the majority of values, while individual dots beyond the whiskers represent “outliers” (e.g., uncommonly high or low values). States are
grouped by Census region and are ordered from lowest to highest within their respective Census region using the state’s rural average (denoted
by the black diamond). These charts include 45 of the 50 states. Connecticut, Delaware, Massachusetts, New Jersey, and Rhode Island are not
included because they had too few or no rural counties.

&
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Note: States sorted by rural average within region.

North Carolina Rural Health Research Program 11 Rural Population Health in the United States: A Chartbook



Z

CITYRHRP

<7}

‘—m

How to Read the State Summary Charts

!

NC Rural Health
Similar to the Census region overview charts, the state summary charts are presented as box plots. For each state, a box plot chart ~ ResearchProgram

provides an overview of the distribution of rural (non-metro) county values relative to the national distribution. Instructions on how to read and
interpret box plots are provided on page 7. All values are renormalized against national percentiles, which measure the percentage of counties in
the U.S. with a value below that value. The 0™ (minimum), 25", 50", 75", and 100" (maximum) national percentiles are shown as grey lines on
the chart. The boxes show the distribution of rural counties in that state relative to the national distribution. The bottom and top of the boxes
denote the 25" and 75™ percentiles for the rural counties in the state, and the horizontal line in the middle of the box is the median. The
“whiskers” represent the range for the majority of values, while individual dots beyond the whiskers represent “outliers” (e.g., uncommonly high
or low values). It is important to note that color has significance in these charts. Blue is for indicators where higher values denote worse health
and green is for indicators where higher values denote better health (also marked with an asterisk beside the indicator name).

By comparing the box to the grey lines, one can assess whether
the range of values for rural counties in the state is high, low, or Mortality Soc Det SocioEconomics
comparable to the national values. In the example shown here, ®
the blue box representing rural county “food insecure” rates for
this state is above the 75™ percentile grey line. Therefore, the
reader should conclude that the percentage of rural households
that are food insecure is generally higher compared to the United
States. On the other hand, the “poisoning” mortality indicator box
is “low” —the top of the box (e.g., the 75" percentile) is below the
50" percentile grey line. Thus, mortality from poisoning is lower

]

among rural counties in this state compared to the national o d
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