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Abstract

Rural-urban differences in morbidity and mortality across the United States have been well
documented and termed the “rural mortality penalty”. However, research studies frequently treat
rural areas as homogeneous and often do not account for geospatial variability in rural health risks
by both county, state, region, race, and sex within the United States.

Additionally, people living in the rural South of the US have higher rates of morbidity and
mortality compared to both their urban counterparts and other rural areas. Of those living in
southern rural communities, people of color experience higher rates of death and disease compared
to white populations. Although there is a wealth of research that uses individual-level behaviors to
explain rural-urban health disparities, there is less focus on how community and structural factors
influence these differences. This review focuses on the “southern rural health penalty”, a term
coined by the authors, which refers to the high rate of mortality and morbidity in southern rural
areas in the USA compared to both urban areas and non-southern rural places. We use macrosocial
determinants of health to explain possible reasons for the “southern rural health penalty”. This
review can guide future research on rural health between southern and non-southern populations in
the US and examine if macrosocial determinants of health can explain health disparities within
southern rural populations.
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1. Introduction

1.1 Rural People Matter

While many rural Americans appear largely satisfied with their lives, they face persistent
health disparities compared to people living in urban areas (NPR, 2018). Rural residents
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often struggle to access healthcare, while others experience high rates of disease and death
(Coshy et al., 2019; Dwyer-Lindgren et al., 2017; Meit et al., 2014). Although there has been
increasing national attention on rural health inequities, most research has focused on
individual behaviors rather than community and structural influences on health.
Additionally, research studies often treat rural areas as homogeneous and do not account for
geospatial variability in rural health risks by both state, county, region, and race and sex
within the United States. To understand and improve the health of rural Americans, research
must examine structural and macrosocial determinants of health and assess how these factors
interact to increase health risks in select rural areas.

The present review describes the history of the “rural-urban health divide” and how it has
changed over time, with a focus on rural health disparities in southern US communities and
differences in these disparities between races. We explore rural health challenges and
summarize how they link to macrosocial determinants of health. The review concludes with
suggested directions for future research that can inform our understanding of rural health
disparities.

1.2 The Meaning of “Rural”

There are multiple definitions of “rural”, which leads to different estimates of the number of
people living in rural areas (Smith et al., 2013). The federal government generally uses two
organizations’ definitions of “rural”: The U.S. Census Bureau and the Office of Management
and Budget (OMB), with the former stating that 20 percent of the US population is rural,
and the latter estimating 15 percent is rural (Health Resources and Services Administration,
2017).

The various definitions of “rural” can make it difficult to understand specific rural health
disparities, and to whom it applies (Smith et al., 2013). Additionally areas that are
designated “rural” in one time period may be reclassified as “urban” in a subsequent time
period, which makes it challenging to interpret rural mortality and morbidity trends over
time (Cosby et al., 2019). It would be useful for researchers and the federal government to
use one definition of “rural” to improve interpretations of mortality trends. In this review, we
do not select one definition as different studies use various definitions of “rural”.

Despite different classifications, there are broad similarities between rural areas, including a
decline in population, closure of health facilities, and increases in geographic distance to
services, which lead to a widening gap in the morbidity and mortality rates between urban
and rural populations (Meit et al., 2014).

1.3 Migration and Population Change in the US

Throughout the 20th century, many rural populations in the US declined as rural residents
moved to cities for job opportunities. However, in the 1970s rural areas experienced an
increase in population compared to urban areas. For the duration of the last century, rural
and urban population change fluctuated (Bauer, 2010). Between 2000 and 2010, rural
populations experienced increased growth, with wide variations among proportions of
resident racial and ethnic groups. During this period, the Hispanic population has
dramatically increased in rural and small town areas by 1.9 million or 46% (Housing
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Assistance Council, 2012). As of 2018, Non-Hispanic Whites comprise 80% of the rural
population (Cromartie, 2018). Hispanics are the largest minority population in rural areas
accounting for 9.0% of the rural population, blacks comprise 8% of the rural population, and
Native Americans are the only minority group where a larger percentage lives in rural areas
than urban areas (Cromartie, 2018). From 2013-2017, the population increase in rural areas
was largely attributable to stable growth among Hispanic populations (Cromartie, 2018).

National trends in urban and rural population change masks local variations. While some
rural areas may be experiencing population gains, other areas including the Midwest,
Appalachia, the South, and the Northeast are experiencing persistent population loss due to
declines in family farms and other job industries among other issues (Housing Assistance
Council, 2011).

Moreover, many rural communities are experiencing an increase in populations over 65
years due to an aging population, influx of older individuals migrating to rural areas for
retirement, and out-migration of younger residents (Cromartie, 2018). As rural areas
continue to have larger populations of older populations, this increases the burden on the
strained healthcare systems (Wakefield et al., 2004).

2. Rural Mortality Penalty in the US

Although contemporary data indicate that rural populations in the US experience higher
rates of health concerns and mortality compared to their urban peers, this is a relatively
recent trend (Cossman, James, & Wolf, 2016). During the Industrial Revolution in the
eighteenth and nineteenth centuries, urban mortality exceeded rural mortality in the US
(Cossman et al., 2016). The pattern of excess urban mortality has been termed the urban
mortality penalty (Cossman et al., 2016).

High rates of mortality in urban areas was attributed to numerous reasons, including
overcrowding, which led to rapid spread of infections and contagious disease; limited clean
water and sewage disposal; and contaminated food and water (Haines, 2001). In contrast,
rural residents lived farther from one another, which may have contributed to their overall
lower mortality rate in that era (Haines, 2001). From the late nineteenth century onwards,
public health improvements greatly reduced mortality rates across the US, which caused the
urban mortality penalty to virtually disappear by the mid 20t century (Cossman et al., 2016;
Haines, 2001).

2.1 Challenges with Tracking the Mortality Penalty Over Time

Research on the “rural mortality penalty” uses data from 1968 onwards, due to limited
availability of earlier mortality data. In the United States, there are limited rigorous statistics
for tracking mortality trends before the mid-20t" century (Haines, 2001). Although the
United States began conducting a regular census in 1790, most vital statistics were collected
by local governments, which led to differences in how such information was collected and
presented.
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Additionally, the census data only included mortality statistics from US states that were
“registration areas”, which did not represent the entire US (Haines, 2001; U. S. National
Center for Health Statistics (US). National Vital Statistics Division, & United States Bureau
of the Census, Vital Statistics Division., 1923). The first registration areas were established
in 1890, and by 1929 most states were included in the census vital statistics (See Figure 1)
(U. S. National Center for Health Statistics (US). National Vital Statistics Division, &
United States Bureau of the Census, Vital Statistics Division., 1923).

Some research on rural-urban mortality states that mortality rates between rural and urban
areas were similar from the late 1940s until the 1980s when the rural mortality penalty
began (Cossman, James, & Wolf, 2017; Haines, 2001). Our research of the United States
Vital Statistics from 1890-1964 suggests there was an urban mortality penalty throughout
this period, especially between 1890 and 1920, with urban-rural mortality rates converging
over time over time (See Table 1 and the Appendix).

Differences by Race—The rural mortality penalty affects all races in the US, yet it began
at different times for various races (Cossman et al., 2016). One study examining mortality
rates from 1968-2007 reported that for non-Hispanic white populations, the rural mortality
penalty began in the mid-1980s, whereas it started in the late 1990s for black populations
(Cossman et al., 2016). Despite the difference in onset, the gap between urban and rural
deaths is as large in black populations as it is in non-Hispanic white populations (Cossman
etal., 2016). Yet, black individuals have substantially higher absolute mortality rates than
non-Hispanic white regardless of urban-rural differences (Cossman et al., 2016). In 2008,
the age-adjusted excess mortality rate was approximately 720 per 100,000 for urban white
individuals and 820 per 100,000 for rural white individuals (Cossman et al., 2016). In
contrast, for black populations, the age-adjusted mortality rate was approximately 950 per
100,000 for urban black individuals and 1,050 per 100,000 for rural black individuals in
2008 (Cossman et al., 2016).

There have been recent trends of increasing death rates among middle-aged non-Hispanic
white populations, especially those with lower socio-economic status, while death rates have
declined among non-Hispanic black populations (Case & Deaton, 2015). Many of these
deaths were attributed to suicide, accidental poisonings, and liver disease, which Case and
Deaton coined *“deaths of despair” (Case & Deaton, 2015). The recent increase in mortality
of white people notwithstanding, overall black populations still experience a higher rate of
absolute mortality compared to non-Hispanic white people in both urban and rural areas
(Stein, Gennuso, Ugboaja, & Remington, 2017).

3. Southern Rural Mortality Penalty: Not All Rural Areas Are Created Equal

Rural places are not homogenous and some rural areas of America experience better health
outcomes compared to people residing in urban places (W James, 2014). Individuals living
in rural areas in the Northeast, and some parts of the Midwest and West of the US tend to
have lower rates of death and disease compared to both the US in general and to their urban
counterparts (W. James, Cossman, & Wolf, 2018; Meit et al., 2014; Murray et al., 2006).
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Those living in the rural South, especially in the Appalachia and Mississippi Delta region,
have the lowest life expectancy in the country, (Singh & Siahpush, 2014b) and the highest
mortality rates due to heart, lung, blood, and sleep (HLBS) disorders; stroke; and cancer (W.
James et al., 2018; Meit et al., 2014; Murray et al., 2006; U.S. Census Bureau 2011-2015
American Community Survey 5-Year Estimates, 2015). Individuals residing in the rural
South experience higher mortality rates compared to both their urban counterparts and other
populations living in other rural regions across the US (W. James et al., 2018; Meit et al.,
2014; Murray et al., 2006; U.S. Census Bureau 2011-2015 American Community Survey 5-
Year Estimates, 2015).

The southern mortality penalty is persistent and has exceeded mortality rates in other
geographic areas over the past five decades (W. James et al., 2018). The disparity in
mortality rates between rural regions is stark, with people living in rural communities in the
East South Central Region (Kentucky, Tennessee, Mississippi, and Alabama) experiencing
more than 1,000 deaths per 100,000 from 2013 to 2015, compared to 850 deaths per 100,000
in all rural areas in the US (W. James et al., 2018). Furthermore, while all rural regions in the
South experience high rates of mortality, populations living in the rural East South Central
Region have the highest mortality rate (W. James et al., 2018).

The southern rural mortality penalty impacts all races and ethnicities, with black populations
experiencing the highest mortality rates, and also persists after adjusting for poverty (See
Table 2) (C. V. James et al., 2017; Murray, Kulkarni, & Ezzati, 2005; Murray et al., 2006;
Singh, Williams, Siahpush, & Mulhollen, 2011; U.S. Census Bureau 2011-2015 American
Community Survey 5-Year Estimates, 2015).

3.1 Southern Rural Health Penalty

In addition to urban-rural geographic differences in mortality rates, people living in rural
areas in the South of the US are also less healthy compared to both their urban counterparts
and other rural areas, including experiencing a greater burden of risk factors and higher rates
of morbidity due to chronic diseases (Matthews et al., 2017; Meit et al., 2014; Murray et al.,
2005; Singh et al., 2011; U.S. Census Bureau 2011-2015 American Community Survey 5-
Year Estimates, 2015). Research investigating persistent deaths in the US reported there
were 417 persistently ‘high’ mortality counties, which was defined as greater than 1 standard
deviation above the national mean. Of the ‘high’ mortality counties, 88 percent were
concentrated in the South (W. James et al., 2018). The high rate of mortality in the South is
exacerbated in rural areas, whereby rural counties in East South Central experience an
excess rate of 1,000 deaths per 100,000, compared to 740 per 100,000 in the urban West
North Central, and 840 per 100,000 in all rural areas (W. James et al., 2018). The trend of
high mortality in rural southern areas has persisted since the late 1960s and is worsening
over time (W. James et al., 2018).

4. Factors that Influence Rural Health Disparities

Rural-urban health disparities, especially in southern parts of the US, can be explained by
multiple interacting factors, including individual, interpersonal, social, and structural
reasons.
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4.1 Geospatial Clustering of Individual Risk Factors

Geographic variation between rural regions may be caused by geospatial clustering of
individual level risk factors in certain rural areas (Howard, 2013). Some geospatial mortality
differences occur due to individuals in particular areas experiencing different levels of
individual level risk factors and dissimilar effects of these risk factors on health outcomes
(Gebreab et al., 2015; Howard, 2013; Roth et al., 2017). Further investigation of research
gaps in geospatial clustering of individual level risk factors may increase our understanding
of geographic variation in morbidity and mortality between rural areas.

4.2 Macrosocial and Structural Determinants of Health

Macrosocial determinants of health are the upstream, systemic, and structural conditions
which influence population health and drive health inequities (Lantz, 2019). These include
race, structural racism, and intersectionality; education; socioeconomic status and poverty;
access to healthcare, and its quality; and the built environment.

Upstream determinants of health are social conditions that influence mortality and
morbidity, such as socioeconomic status, neighborhood characteristics, and social inequities
(Hummer & Hernandez, 2013; Link & Phelan, 1995). Proximal or downstream determinants
of health are often individual level risk factors that influence disease, such as physical
activity, alcohol consumption, and diet (Hummer & Hernandez, 2013; Link & Phelan,
1995). Researchers often focus on proximal individual level risk factors to understand health
disparities, whereas fewer studies investigate how the context of people’s lives impacts their
health (Diez-Roux, 1998; Roux, Mujahid, Hirsch, Moore, & Moore, 2016). Contextual
factors include upstream macrosocial and economic determinants of health, such as
environmental, societal, neighborhood, and structural influences on health outcomes (Hale,
Probst, & Robertson, 2015; Patel, Ali, Narayan, & Mehta, 2016; Roux et al., 2016).
Macrosocial determinants of health may explain both urban-rural health inequities and
differences between rural regions.

4.2.1 Differences According to Race—All races experience higher mortality rates in
rural areas compared to urban areas throughout the US (Cosby et al., 2019; Cossman et al.,
2016; W. James & Cossman, 2017; W. James et al., 2018). However, people of color in the
rural South, and particularly the Appalachia and the Mississippi Delta region, fare worst (C.
V. James et al., 2017; W. James et al., 2018; Murray et al., 2005). People of color have the
highest cardiovascular disease, stroke, and cancer mortality rates (C. V. James et al., 2017;
Singh et al., 2011; U.S. Census Bureau 2011-2015 American Community Survey 5-Year
Estimates, 2015). Non-white populations also tend to have less education, are more
economically stressed, report higher rates of illness, and lack health insurance (C. V. James
etal., 2017; Meit et al., 2014).

Moreover, evidence indicates that rural health disparities are different between groups of
people of color, yet this is rarely investigated (C. V. James et al., 2017). When research does
consider racial health disparities, it often focuses exclusively on Black and White
communities and ignores other people of color or compares Non-Hispanic White
populations to all people of color as one group, thereby masking important variations in
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health between different nonwhite groups. A recent publication on rural racial health
disparities from the 2012-2015 Behavioral Risk Factor Surveillance System (BRFSS)
questionnaire reported differences between different groups of people of color for health
behaviors and rates of disease (C. V. James et al., 2017). Among all races in rural areas,
American Indians/ Alaska Natives had the highest rates of physical inactivity due to
physical, mental, or emotional problems (28.5%); Hispanic individuals had the lowest rate of
healthcare coverage (61.1%); Non-Hispanic Whites had the highest rates of binge drinking
(16.3%); and Black individuals had the highest rates of adiposity (45.9%) (C. V. James et al.,
2017).

4.3 Race and Intersectionality

Furthermore, there are also differences in health outcomes within groups of people from the
same race (Murray et al., 2006). For example, rural blacks in the south experience higher
mortality rates than urban blacks in Middle America (Murray et al., 2006), and low-income
whites in the Appalachia and Mississippi Valley have a lower life expectancy than low-
income rural whites in the Midwest (Murray et al., 2006).

Individuals have multiple identities based on their race, age, geography, socioeconomic
status, education, gender, sexuality, and other identity traits, and these identities intersect to
create differences in health outcomes within the same racial groups (Lépez & Gadsden,
2016). Intersectionality is a sociological term that can be useful for understanding
differences within the same racial groups. Intersectionality was coined by Black American
feminist scholars who sought to understand how different social identities interacted together
with structures of power and oppression to create inequities, instead of focusing on discrete
categories, such as sex, gender, race, or class alone (Crenshaw, 2018; Hill Collins, 1990).
Some identity traits are protective factors for diseases, life expectancy, and mortality, such as
having a high socioeconomic status, education, and being white, while others may act as risk
factors, such as having a low socioeconomic status, or living in a rural area (Singh &
Siahpush, 20144, 2014b).

To illustrate how different identities interact to create health risks, one study in the US
observed that life expectancy differed according to race, income, and geography (See Table
3) (Singh & Siahpush, 2014b). Yet, if we only assess life expectancy according to race and
ignore income and rurality, we could miss potentially important differences within racial
groups.

4.4 Structural Racism

Race-related health disparities can be partially explained by structural racism (Bailey et al.,
2017; Gee & Ford, 2011; Nazroo, 2003). People of color are more likely to face unequal
social conditions than white people that lead to differences in experiencing poor health
outcomes (Bailey et al., 2017; Gee & Ford, 2011; Krieger, 2014; Nazroo, 2003). This may
stem from structural racism, which represents “...the totality of ways in which societies
foster racial discrimination through mutually reinforcing systems of housing, education,
employment, earnings, benefits, credit, media, health care, and criminal justice. These
patterns and practices in turn reinforce discriminatory beliefs, values, and distribution of
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resources” (Bailey et al., 2017). Structural racism has formed over centuries and, therefore,
is deeply ingrained in the beliefs, values, and behaviors of people, institutions, organizations,
and governments (Bailey et al., 2017; Gee & Ford, 2011).

An example of structural racism is the current residential segregation of Black Americans in
many areas of the US, which is associated with adverse health outcomes, such as poor birth
outcomes, increased risk of chronic disease, and greater exposure to environmental
pollutants (Bailey et al., 2017; Gee & Ford, 2011; Krieger, 2014). Residential segregation
also impacts access to healthcare services and quality of healthcare as there tends to be
fewer primary-care providers and specialists in predominantly Black neighborhoods (Bailey
etal., 2017; Gee & Ford, 2011; Krieger, 2014).

In rural areas, especially in the South, it is important to understand how institutional
policies, such as the Jim Crow laws that segregated hospitals and neighborhoods, led to
differences in resource allocation between white populations and nonwhite populations,
which may impact healthcare access today (Bailey et al., 2017; Jones, 2002; Kozhimannil &
Henning-Smith, 2018). Structural racism may serve as an important contributor to the high
rate of mortality and morbidity among people of color living in the rural South.

4.5 Socioeconomic Status and Poverty

There is substantial evidence of associations between individual level poverty, income
inequality, census tract-level poverty, and poor health (Auchincloss & Hadden, 2002; Shi et
al., 2005; Singh & Siahpush, 2014a, 2014b). Although overall poverty rates are higher in
rural compared to urban areas, there are higher concentrations of economic deprivation in
certain areas, particularly in the South. Among rural counties, the South has the highest rate
of poverty (20.8%), while the Northeast has the lowest prevalence of poverty (13.4%). The
South also has the biggest gap between rural and urban rates of poverty, with rural southern
areas averaging 6 percentage points higher than urban southern areas (United States
Department of Agriculture, 2019).

Socioeconomic status can be measured in absolute or relative terms, with research indicating
that relative poverty — comparing an individual/households’ socioeconomic status in
relation to other people — is an important indicator of health outcomes (Shi et al., 2005).
Income inequality is often measured by the Gini coefficient (Yitzhaki, 1979), or the Index of
Concentration at the Extremes (ICE) (Krieger et al., 2016; Massey, 2001). The Gini
coefficient measures income distribution where high values specify greater difference in
income distribution (Yitzhaki, 1979). The Index of Concentration at the Extremes (ICE)
measures the degree of economic privilege and deprivation at both small and large
geographic areas, where low values indicate high deprivation (Krieger et al., 2016; Massey,
2001). One study found that rural counties had a higher Gini coefficient compared to urban
counties, indicating higher income inequality (Shi et al., 2005). The study also reported that
counties with a high Gini coefficient also had high rates of mortality (Shi et al., 2005).
Specifically, those who lived in rural areas with the highest income inequality had 11%
higher all-cause mortality, 9% higher heart disease mortality, and 9% higher cancer mortality
in comparison to those who lived in rural areas with the lowest income inequality (Shi et al.,
2005).
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Comparing groups from the “eight Americas” (Murray et al., 2006), Low Income Whites in
the Appalachia and Mississippi Valley experience a 12% higher mortality rate than white
individuals with above-average income from Middle America, after adjusting for age and
sex (Limdi et al., 2016). Moreover, Middle American Blacks and High Risk Urban Blacks
experienced lower mortality compared to Southern Low Income Rural Blacks (13% lower
and 9% lower, respectively) (Limdi et al., 2016). Higher mortality rates were reported for
both Black and White low-income populations, with highest rates being reported among
Southern Low Income Rural Blacks, highlighting the interacting factors of race, income, and
geography (Limdi et al., 2016).

4.6 Access to Healthcare

In rural areas, there are often barriers to accessing healthcare, including limited healthcare
supply, long distances from people’s homes to healthcare facilities, lack of insurance, and
high costs of healthcare (Laditka, Laditka, & Probst, 2005; Probst, Laditka, & Laditka,
2009). Areas in the rural South have the lowest supply of physicians compared to both urban
areas in the South and other rural places in the US. Specifically, in the rural South there were
68 physicians per 100,000 compared to 370 per 100,000 in urban areas in the South, and 124
physicians per 100,000 in rural areas in the Northeast (Meit et al., 2014).

Rural areas also tend to have a lower supply of all healthcare professionals, including mental
health professionals and services compared to urban areas (Cherry, Albert, & McCaig, 2018;
Olfson, 2016). As of 2020, the Bureau of Health Workforce reported in their Designated
HSPA Quarterly Summary that rural areas have a higher percentage of health professional
shortage areas compared to urban areas for primary care providers (61% vs 32%), mental
health professionals (58% vs 34%), and dental care providers (62% vs 32%) (Bureau of
Health Workforce: HRSA and US Department of Health & Human Services., 2020).

Health insurance coverage also varies by urbanization level, with the most rural counties
having higher levels of uninsured people, and lower proportions of people with private
insurance coverage compared to urban areas (Meit et al., 2014). In the South, 24.5% of
people under the age of 65 years did not have health insurance in rural counties, compared to
17.6% of people in large fringe metropolitan counties (suburbs) and 22.1% of people in
large central metropolitan counties (inner cities) (Meit et al., 2014).

4.7 Built Environment

The built environment, including access to healthy food retailers and recreational facilities,
can influence people’s physical activity levels, diet, and other behaviors related to adiposity
(Gordon-Larsen, Nelson, Page, & Popkin, 2006). Consumption of fruits and vegetables may
reduce peoples’ risk of developing chronic diseases, including heart disease, stroke, and
diabetes (He, Nowson, Lucas, & MacGregor, 2007; Montonen, Knekt, Jarvinen, &
Reunanen, 2004). People who live in areas close to healthy food retailers, such as large
grocery stores, may have a healthier diet (Larson, Story, & Nelson, 2009). However, access
to healthy retailers is not equally distributed, with rural people in the South being
approximately four times less likely to have access to a healthy food retailer compared to
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those living in urban areas in the South (Edwards, Jilcott, Floyd, & Moore, 2011; Grimm,
Moore, & Scanlon, 2013).

Physical activity is also influenced by the built environment, for example access to
recreational facilities, including parks, sports fields, and greenways is associated with lower
BMI (Pitts et al., 2013). Individuals living in the rural South have the lowest prevalence of
meeting physical activity guidelines compared to urban areas in the South (14.7%, and
22.5% respectively) (Whitfield, 2019). Furthermore, rural populations in other regions have
a higher rate of meeting national physical activity guidelines compared to populations in the
rural South (Northeast:24.2%, Midwest: 19.9%, West:25.4%) (Whitfield, 2019).

5. Syndemics

The contexts and places where people are born, live, work and age are powerful predictors
of their health, and can render entire communities vulnerable to syndemic clusters of chronic
health problems, including heart, lung, blood and sleep disease (Gebreab et al., 2015;
Murray et al., 2006; Roth et al., 2017; Singer, 2009).

Syndemics are clusters of synergistic health problems precipitated by structural inequalities
associated with poverty, racism, and other forms of social exclusion, displacement,
exploitation, and oppression (Hart & Horton, 2017; Lewis, Williams, Tamene, & Clark,
2014; Lichtman et al., 2014; Mendenhall, 2017; Roux et al., 2016; Singer, 2009; Starfield,
2007; Tsai, Mendenhall, Trostle, & Kawachi, 2017; Vaccarino & Bremner, 2013; Willen,
Knipper, Abadia-Barrero, & Davidovitch, 2017). The syndemics concept challenges
mainstream approaches to treating diseases as distinct entities or decontextualized states of
comorbidity (Hart & Horton, 2017; Mendenhall, 2017; Singer, 2009; Tsai et al., 2017,
Willen et al., 2017). It also questions the model of solely treating individuals rather than
communities. Syndemics highlights why morbid states cluster in ‘environments of risk” and
illustrates how the contextual, social, economic, political, psychological, and biological
pathways through which morbid states interact can reinforce and exacerbate each other
(Barnidge et al., 2013; Boehmer, Lovegreen, Haire-Joshu, & Brownson, 2006; Hart &
Horton, 2017; Mendenhall, 2017; Singer, 2009; Starfield, 2007; Trujillo & Plough, 2016;
Tsai et al., 2017; Willen et al., 2017).

In rural areas, there are often higher levels of unemployment, low education, and poverty
compared to urban areas, factors that cluster together in certain communities (C. V. James et
al., 2017; Meit et al., 2014; Shi et al., 2005). There are also regional differences, whereby
individuals in the rural South tend to experience higher rates of structural inequalities, such
as poverty and low educational attainment, compared to other rural regions (Meit et al.,
2014; United States Department of Agriculture, 2019). These structural inequalities that
cluster together may explain why rural populations in the South have a high prevalence of
risk factors for chronic disease, and also morbidity and mortality compared to their urban
peers and individuals in other rural regions (Cossman et al., 2016; W. James et al., 2018;
Murray et al., 2006). Syndemics is a useful concept for understanding health disparities at
multiple levels, including variation by urban-rural areas, regional rural areas, and even
within rural areas, such as the rural South.
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6. Future Research Directions

Despite the wealth of research investigating rural health disparities, additional research
should focus on regional differences between rural places. Moreover, there are potential
explanatory variables that may explain rural health disparities that need to be explored in the
context of southern rural populations, including measuring individual and community level
resilience, improving measurements of macrosocial determinants of health, and using and
assessing the validity of indexes to measure health disparities between different populations.

6.1 In-Depth Research: Regional Health Disparities

Future research should investigate health disparities by region, rural-urban status, and
individual characteristics to create a more in-depth understanding of rural health in the US.
It is also important for future research to examine why health disparities exist in the rural
South by studying macrosocial and structural determinants of health. Rural geospatial
differences in health inequities is a vital field of research, which requires further research for
public health interventions to better serve underserved vulnerable communities in the rural
South of the US.

6.2 Understanding and Measuring Resilience

The allostasis-resilience framework measures resilience, specifically how individuals
respond to stress, which in turn may impact health outcomes. Allostasis is the physiological
response to external stressors, where the brain and body achieves stability by adapting to
changes caused by stress (Gustafsson et al., 2014; Schulz et al., 2012). However, over time
adaptation has a cumulative cost on the body, which leads to pathophysiological changes
called allostatic load or ‘wear and tear’. Although most people have some degree of
allostatic load, those who experience chronic stress experience greater ‘wear and tear’ on
their body (Gustafsson et al., 2014; Schulz et al., 2012). Allostatic load can reduce the
effectiveness of the body to respond to stressors, which can increase an individual’s
susceptibility to disease and illness (Gustafsson et al., 2014; Schulz et al., 2012).

People’s ability to cope with stressors may be mediated by differing levels of resilience and
vulnerability (Karatsoreos & McEwen, 2011). Individuals can be resilient to changes that
may cause stress, whereby they resist, adapt, or transform in response to stressors
(Daskalakis, Bagot, Parker, Vinkers, & de Kloet, 2013; Karatsoreos & McEwen, 2011). In
contrast, individuals may be vulnerable to stressors, which can result in ineffective adaptive
responses (Daskalakis et al., 2013). An individual’s ability to effectively respond to stressors
is dependent on multiple factors, including their genetic make-up and their life experiences
(Daskalakis et al., 2013; Karatsoreos & McEwen, 2011). Those who experience
neighborhood poverty, household poverty, low socioeconomic status, racism, educational
disadvantage, or perceived stress, tend to have a higher allostatic load compared to those
who do not experience these inequities (Gustafsson et al., 2014; Schulz et al., 2012).

There is limited research on how place of residence (urban, rural) impacts allostatic load
(Brody et al., 2013). One study examined allostatic load in African American youths living
in the rural South to determine factors related to rural residence that may increase allostatic
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load, including chronic poverty, limited occupational and educational opportunities,
interpersonal and structural racism, and challenges in accessing health care (Brody et al.,
2013). Participants with protective factors, such as protective parenting experienced a lower
allostatic load and high behavioral and emotional functioning (Brody et al., 2013). In
contrast, youth who had fewer protective factors experienced a higher allostatic load and
lower levels of behavioral and emotional functioning (Brody et al., 2013). A high allostatic
load may be a plausible explanation for the southern rural health penalty, which needs to be
further tested and validated among populations in the rural South.

6.3 Improving Measurements of Macrosocial and Structural Determinants of Health

Public health research that focuses on health behaviors tends to ignore the contexts in which
people live, and this also risks shaming people for their health behaviors and poor health
outcomes without understanding what shaped their decisions (including risk perception) to
adopt certain health behaviors (Braveman & Gottlieb, 2014; Martin, 2001). It is important to
consider the underlying macrosocial determinants that influence health behaviors and health
outcomes (Solar & Irwin, 2010). Structural determinants, including racism, poverty, and
sexism influence health through intermediate determinants, such as material circumstances
and psychosocial circumstances (Solar & Irwin, 2010). These intermediate determinants can
be further divided into specific examples, such as housing and neighborhood quality,
consuming power (financial ability to buy healthy food), social support, stressful living
circumstances, coping skills, health services use, and health behaviors (Solar & Irwin,
2010).

Measuring both structural and intermediate determinants of health among rural southern
populations may provide some explanations for the high morbidity and mortality in these
areas compared to other rural regions and individuals living in urban southern places.

6.4 Using and Measuring Validity of Indexes in Southern Rural Populations

Creating indexes to measure macrosocial determinants of health is important for
investigating health disparities both between different groups and within groups. Hale and
colleagues recently developed an area deprivation index, which includes multiple social
determinants of health, to measure county-level deprivation (Hale et al., 2015). The index
includes 5 measures of deprivation (income, poverty, unemployment, high school graduation
rate, single parent home) (Hale et al., 2015). The area deprivation index accounts for
numerous social determinants of health collectively. From this index, the authors inferred
that rural counties are disproportionally affected by high levels of deprivation with 80% of
the most deprived counties being in rural areas compared to 20% in urban areas (Hale et al.,
2015). However, not all rural counties have high levels of deprivation, with the most
deprived areas clustering in the South, Southeast, and West of the United States (Hale et al.,
2015).

Another useful index defined earlier is the Index of Concentration at the Extremes (ICE)
(Krieger et al., 2016; Massey, 2001). Although ICE has largely been used in social science
research, it can also be useful for public health research. The ICE is particularly favorable
because it examines both socioeconomic and racial data concomitantly (Krieger et al., 2016;
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Massey, 2001). As ICE can measure inequality at the neighborhood level (Krieger et al.,
2016; Massey, 2001), it is a suitable tool to be used in southern rural communities to
measure two predictors—income and race—of health inequities.

Another tool for measuring factors that impact health outcomes is the Rural Active Living
Assessment (RALA) tools created by researchers at the Maine Rural Health Research Center
(‘Yousefian et al., 2010). RALA tools assess how physical environmental features, town
characteristics, community programs, and policies impact rural residents’ physical activity
levels (Yousefian et al., 2010). The RALA tools may be useful in examining physical
activity-friendliness between different rural regions in the US. RALA tools could also guide
new public health interventions to improve the health of southern rural communities.

Future research could use indexes and tools to assess their face, construct, and content
validity when applied to communities in the rural South.

7. Conclusion

The southern rural health penalty is a public health issue that merits further research. The
aim of the review is threefold. Firstly, we have illustrated some key health disparities
between southern rural communities and their urban counterparts and between southern rural
regions and their non-southern rural equivalents. Secondly, we have highlighted the role of
macrosocial determinants as potential reasons why health inequities exist between southern
rural and southern urban populations, and southern rural individuals and those in other rural
regions. Finally, we have attempted to track the history of the urban mortality penalty, which
transitioned to the rural mortality penalty from the late 19t century to present day.
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To create Table 1, we examined the Vital Statistics Annual Reports from 1890-1964 to
source data on urban and rural mortality rates for the total population and also by race. (U.
S. National Center for Health Statistics (US). National Vital Statistics Division, & United
States Bureau of the Census, Vital Statistics Division) The Vital Statistics annual reports
used varying classifications of “urban” and “rural” areas in the late 19t and early 20t
century, which creates challenges in comparing mortality trends over this time period.

To determine how we defined “urban” and “rural” for Table 1, we examined how “urban”
and “rural” was classified in different annual reports (See Table 1B). Over time, the annual
reports began to stratify “urban” into different subcategories based on population size. In an
attempt to make comparisons, we only reported data in Table 1 where the annual reports

Soc Sci Med. Author manuscript; available in PMC 2022 January 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnue Joyiny

Miller and Vasan

Page 14

specified the mortality rate by population size. We also used the definition of “rural” and
“urban” from 1900 onwards where “urban’ was defined as cities of 10,000 or more
inhabitants and all other areas were classified as “rural”. For Vital Statistics reports that
included populations of 2,500 to 10,000 in their definition of “urban” we recalculated the
mortality rate to include this population as “rural” rather than “urban”.

Table 1B:

Definitions of “Urban” and “Rural” in Vital Statistics Annual Reports

Urban Rural

1900-1929 Cities of 10,000 or more inhabitants All other areas

1930-1934 Cities of 2,500-10,000 inhabitants All other areas
Cities of 10,000 or more inhabitants

1935-1940 Cities of 2,500-10,000 inhabitants All other areas
Cities of 10,000-25,000 inhabitants
Cities of 25,000-100,000 inhabitants
Cities of 100,000 or more inhabitants

1941-1959 Cities of 2,500 or more inhabitants All other areas

1960 Cities of 2,500-10,000 inhabitants All other areas
Cities of 10,000-25,000 inhabitants
Cities of 25,000-50,000 inhabitants
Cities of 50,000-100,000 inhabitants
Cities of 100,000-250,000 inhabitants
Cities of 250,000-500,000 inhabitants
Cities of 500,000-1,000,000 inhabitants
Cities of 1,000,000 or more inhabitants

(U. S. National Center for Health Statistics (US). National Vital Statistics Division, & United States Bureau of the Census,
Vital Statistics Division., 1947, 1954, 1963)

Note: /n general, each annual census report followed the classifications detailed above when reporting rural and urban
mortality rates by total population and race, however there are some variations between annual reports.

From 1950 onwards, the Vital Statistics began classifying counties as metropolitan or non-
metropolitan, and within these broader categories defining areas as urban or rural (U. S.
National Center for Health Statistics (US). National Vital Statistics Division, & United
States Bureau of the Census, Vital Statistics Division., 1954). As this was a hew
classification, we did not report data stratified by metropolitan and non-metropolitan areas.
In addition, the Vital Statistics from 1941-1959 rarely stratified mortality rates by
population size. Instead they provided mortality rates for “urban” and “rural” areas, whereby
they defined “urban” as areas of 2,500 or more inhabitants and all other areas as “rural”,
therefore we have not included 1950 data in Table 1. However, in 1960 the Vital Statistics
reported mortality rates by degrees of “urbanization” according to population size (See Table
1B). This stratified data is similar to how data was reported in other years in Table 1, and
therefore we included this data in our table.

It is also important to note that the Vital Statistics in 1960 stated that urban mortality was
higher than rural mortality (U. S. National Center for Health Statistics (US). National Vital
Statistics Division, & United States Bureau of the Census, Vital Statistics Division., 1963).
This difference is more marked if we classify “urban” as cities of 2,500 or more inhabitants,
however if “urban” is defined as cities of 10,000 or more inhabitants the difference between
urban and rural mortality declines.
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Research Highlights
. Rural health and mortality disparities are worse in the southern US compared
to other rural regions
. Southern rural health inequities may be explained by macrosocial
determinants of health
. Non-white populations tend to have poorer health than white populations in

the rural Southern US

southern US populations and their non-southern counterparts
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Highlights
. Rural health disparities are worse in the rural south compared to other rural
areas
. Southern rural health inequities may be explained by macrosocial
determinants of health
. In the rural south, non-white populations often have worse health than whites
. History of the transition of the urban-rural mortality penalty in the US
. Rural mortality rates are worse in the rural south compared to other rural

areas
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GROWTH OF THE REGISTRATION AREA FOR DEATHS: 1830 TO 1929

Nore~In addition to the registration States, the registratlon for srea each year included cortada cities in nonTegisteation Btates

HAWAIL
ey

ORIGINAL REGIETRATION STATES, 1930 . AREAS ADDED &I NGz 1000 STATES MOT IN RESISTRATION ARER

Figure 1: Displays the growth of the registration area for deaths in the United States of America
Source: (U. S. National Center for Health Statistics (US). National Vital Statistics Division,

& United States Bureau of the Census, Vital Statistics Division., 1932)
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Table 1:

Death rate from all causes per 100,000 estimated population, 1890-1960

Urban and Rural Urban Rural

Total White Non-White Total White Non-White Total White Non-White

1890 - - - 2,210 - - 1,530 - -

1900 - - - 1,860 - - 1,540 - -

1910 1,500 1,460 2,410 1,610 1,550 2,640 1,340 1,330 1,740

1920 1,310 1,260 1,800 1,420 1,360 2,270 1,190 1,150 1,530

1929% 1,190 1,140 1,690 1,310 1,240 2,050 1,090 1,040 1,490

1940 1,080 1,040 1,380 1,135 1,095 1,550 1,119 1,075 1,505

1960 950 950 1,010 1,029 1,039 1,040 990 925 1,120

+
1929 data was selected as there is no vital statistics report with data specific to race and residency (U. S. National Center for Health Statistics
(US). National Vital Statistics Division, & United States Bureau of the Census, Vital Statistics Division)

Note: Death rate from all causes in the U.S. (U. S. National Center for Health Statistics (US). National Vital Statistics Division, & United States
Bureau of the Census, Vital Statistics Division., 1902, 1923, 1927, 1932, 1947, 1954, 1963)
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Table 2:

Rural Health Penalty in Southern United States

Page 25

Characteristic Entire US Healthiest RegionT Southern US
Urban Rural Urban Rural Urban Rural Southern Southern Southern
Rural vs. Rural vs. Rural vs.
Healthiest Southern Healthiest
Rural Urban Urban
Mortality (deaths/100,000)
25-64 yrs 330 414 276(W) 315(NE) 370 490 56% * 32051 78%*
265 yrs 4222 4830 3914 (W) 4315(W) 4487 5184 20%" 16%1 32%1
Due to CAD, =20 yr 193 207 173(W)  155(W) 180 228 47%* 27% 3291
Due to COPD, 220 yr 56 82 43 (NE) 76 (NE) 61 89 17%?" 46%7 107%?"
Due to Stroke 43 51 34(NE) 43 (NE) 48 57 33%*" 19%! 68%*"
Due to Diabetes 23 26 21 (W) 23 (W) 25 29 26%" 16%1 38%1
Morbidity, %
Major Psych
Distress, 30days 5 6 4(S) 4 (MW) 4 7 75%" 75% 1 75%"
Chronic Physical
Limitation 13 19 12 (NE) 15 (MW) 13 21 40%" 62%*1 75%1
Risk Factors, %
Poverty 18 19 16 (W) 15 (NE) 12 22 47%" 83%?1 38%1
Adiposity 27 37 25(W)  34(MW) 30 37 9%1 23%1 48%*
Smokers, 218 yrs 16 27 13 (W) 23 (W) 17 30 30%" 76%1 131%?
Smokers, adolescent 5 11 5 (NE) 9 (W) 5 11 22%" 120%% 120%*
Physically inactive 32 41 28 (W) 27 (W) 33 45 67%" 36%" 61%7
Health Care Access
Uninsured, % <65
yrs 20 23 11(NE) 14 (NE) 22 25 79%?" 14%? 127%*
Physicians/100,000 381 7 496 (NE) 124 (NE) 370 68 45%1 82%1 86%1

*
Health Penalty = mortality penalty + health span penalty;

fNortheast (NE), West (W), Midwest (MW), South (S). Urban = Large Central (inner cities). Rural = Non-Core (small rural) Psych=psychological,
CAD= Coronary Artery Disease, COPD= Chronic Obstructive Pulmonary Disease. Rates are age-adjusted.

Note. Evidence of the Rural Health Penalty in Southern United States (Centers for Disease Control and Prevention; Meit et al., 2014).
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Life expectancy (in years) by metropolitan status, poverty level, and race, U.S., 2005-2009

Table 3:

Urban (Both Genders)

Rural (Both Genders)

Race/ Ethnicity

All whites 79.2 77.2
All blacks 74.2 72.8
All American Indians/Alaska Natives 85.8 74.8
All Asians and Pacific Islanders 86.9 84.9
All Hispanics 83.1 82.2
Race/Ethnicity and Poverty

High income whites 79.9 78.8
High income blacks 76.1 76.7
High income American Indians/ Alaska Natives 85.7 77.3
High income Asians and Pacific Islanders 87.2 -
High income Hispanics 86.2 -
Low income whites 78.8 75.4
Low income blacks 74.0 71.6
Low income American Indians/ Alaska Natives - 72.6
Low income Asians and Pacific Islanders 86.7 -
Low income Hispanics 81.0 79.8

Note. Life expectancy by metropolitan status, poverty level, and race in the U.S. (Singh & Siahpush, 2014b)
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