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Abstract

Introduction
The objective of this observational study was to examine the key
contributors to health outcomes and to better understand the health
disparities between Delta and non-Delta counties in 8 states in the
Mississippi River Delta Region. We hypothesized that a unique set
of contributors to health outcomes in the Delta counties could ex-
plain the disparities between Delta and non-Delta counties.

Methods
Data were from the 2014 County Health Rankings for counties in
8 states (Alabama, Arkansas, Illinois, Kentucky, Louisiana, Mis-
sissippi, Missouri, and Tennessee). We used the Delta Regional
Authority definition to identify the 252 Delta counties and 468
non-Delta counties or county equivalents. Information on health
factors (eg, health behaviors, clinical care) and outcomes (eg, mor-
tality)  were  derived  from 38 measures  from the  2014 County
Health Rankings. The contributions of health factors to health out-
comes in Delta and non-Delta counties were examined using path
analysis.

Results
We found  similarities  between  Delta  counties  and  non-Delta
counties in the health factors (eg, tobacco use, diet and exercise)
that significantly predicted the health outcomes of self-rated health
and low birthweight. The most variation was seen in predictors of

mortality; however, Delta counties shared 2 of the 3 significant
predictors (ie, community safety and income) of mortality with
non-Delta counties. On average across all measures, values in the
Delta were 16% worse than in the non-Delta and 22% worse than
in the rest of the United States.

Conclusion
The health status of Delta counties is poorer than that of non-Delta
counties because the health factors that contribute to health out-
comes in the entire region are worse in the Delta counties, not be-
cause of a unique set of health predictors.

Introduction
The Mississippi River Delta Region is among the most socioeco-
nomically disadvantaged areas of the United States. The Delta is
defined by the Delta Regional Authority as 252 counties or par-
ishes in 8 states near the lower half of the Mississippi River (Fig-
ure). These counties typically have poorer health outcomes than
peer counties in the same states and the rest of the country. Vari-
ous measures of disease burden for Delta counties, such as mortal-
ity rates from all causes, cancer, and heart disease, are approxim-
ately 10% higher than for non-Delta counties in the same states (1)
and 20% higher than the rates in the United States overall (2). Al-
though mortality rates have decreased by 1% annually across the
United States during the last 3 decades, the rate of decline has
been much slower in the Delta,  which had approximately 187
more deaths per 100,000 in 2004 than the rest of the country (2).

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health

and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2016/15_0440.htm • Centers for Disease Control and Prevention      1



Figure. Delta counties (shaded [n = 252]) and non-Delta counties (n = 468) in
the 8 states (Alabama, Arkansas, Illinois, Kentucky, Louisiana, Mississippi,
Missouri, and Tennessee) that contain parts of the Mississippi River Delta
Region.

 

Although several studies described the poor health status of the
Mississippi River Delta Region, few used empirical methods to
explain health disparities between the Delta and other regions.
Bloom and Bowser (3) examined the contributions of income and
nonincome factors to disparities in life expectancy between Delta
counties and the rest of the United States across 30 years. They
found that the contribution of income to the difference in life ex-
pectancy decreased from 64% in 1970 to 23% in 2000. Although
that study’s findings are noteworthy because they provide empiric-
al evidence of the importance of income to health in the Delta,
more information is needed on the various nonincome factors that
influence health outcomes in the region. Such studies require up-
to-date, accurate, county-level health data.

County Health Rankings (www.countyhealthrankings.org) — a
collaborative effort between the University of Wisconsin Popula-
tion Health Institute and the Robert Wood Johnson Foundation —
compiles health-related information from various sources to pro-
duce annual rankings (4). We used county-level data from County
Health Rankings for various health factors to identify the key con-
tributors to health outcomes and to better understand the health
disparities between Delta counties and non-Delta counties in the
same states. We hypothesized that a unique set of contributors to
health outcomes in the Delta counties could explain the disparity
between Delta counties and non-Delta counties. An understanding

of these contributors could assist community leaders and public
health officials in the Delta in identifying strategies to improve the
health of their communities.

Methods
Data and measures

Data for this study came from the 2014 County Health Rankings
for counties in the 8 states — Alabama, Arkansas, Illinois, Ken-
tucky, Louisiana, Mississippi, Missouri, and Tennessee — that
make up the Mississippi  River Delta Region (5).  We used the
Delta  Regional  Authority  definition  to  identify  the  252 Delta
counties and parishes and the 468 non-Delta counties in the re-
gion. According to this definition, certain counties in Alabama,
which is not proximal to the Mississippi River, are considered part
of the Delta because they share socioeconomic indicators, politic-
al ideologies, and cultural commonalities. The conceptual model
of  population  health  used  in  this  study  was  adapted  from the
County Health Rankings model (4). As in that model, health out-
comes consisted of 3 measures: mortality, defined as years of po-
tential life lost (YPLL) before the age of 75 years; self-rated health
(self-report of fair or poor health); and low birth weight. Health
factors consisted of 35 measures grouped into the following 5
broad categories: health behaviors, clinical care, social and eco-
nomic factors, physical environment, and demographic variables.
We adapted the County Health Rankings model to include demo-
graphic  variables  as  the  fifth  category  because  we  wanted  to
quantify the potential for race/ethnicity, sex, and the rurality of a
county to influence health.  Demographic variables  are  not  in-
cluded in the County Health Rankings model because that model’s
focus is on modifiable, actionable contributors to health.

Analysis

To prepare data for the main analysis and put the measures on a
standardized scale, z scores were calculated for each measure (ex-
cluding demographic variables) by using means and standard devi-
ations derived from the 8 Delta states. Where data were missing,
state-level mean values were imputed. We multiplied z scores for
positive outcomes, such as high school graduation rate, by −1 so
that all measures followed the same scheme, in which a higher
number indicates poorer health. Composite scores were then cal-
culated for 16 subcategories of health factors (Appendix), giving
equal weight to each measure in a subcategory. For example, the
health behavior subcategory of diet and exercise consisted of 4
measures, each given 25% weights.

For descriptive purposes, mean and standard deviation of raw val-
ues for each measure were calculated for Delta counties, non-Delta
counties, and the 3,141 counties in the United States. Differences
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between groups for descriptive variables were examined by using
2-way analysis of variance with Tukey post-hoc testing. We used
path analyses to examine the contributions of health factors to
health outcomes in Delta and non-Delta counties. Because the pur-
pose of this study was to assess the strength of these well estab-
lished relationships and not to determine their existence, the path
analysis model, based on the County Health Rankings model, was
specified a priori, and no a posteriori model modification was per-
formed. Direct paths were drawn from each of the 16 health factor
subcategories to the 3 health outcomes. Standardized path coeffi-
cients were estimated to facilitate comparison across measures,
and significance was determined as α = 0.05. Criteria used to ex-
amine the overall  model fit  were an incremental  fit  index (the
Bentler Comparative Fit Index >.95), and two absolute fit indices
(the root mean square error of approximation <.06 and the stand-
ardized root mean square residual <.08) (6). We calculated the
amount of variance in health outcomes explained by the model as
1− disturbance (the path analysis equivalent to error in linear re-
gression modeling). All analyses were performed in 2014 using
SAS 9.4 (SAS Institute).

Results
The analysis comparing Mississippi River Delta counties, non-
Delta counties, and the national average on each of the 35 health
factors  and  3  health  outcomes  showed significant  differences
among the groups for most variables (Table 1). In general, values
indicated poorer health in Delta counties compared with non-Delta
counties and the national average except in drug and alcohol use
and diabetic monitoring. For demographic variables, both Delta
counties and non-Delta counties had Hispanic populations smaller
than the national average. However, the Delta counties had a signi-
ficantly smaller non-Hispanic white population and a larger Afric-
an American population (nearly 3 times larger) compared with the
national  average.  Non-Delta  counties  had  more  non-Hispanic
whites and fewer African Americans compared with the national
average.

In the primary analysis, overall model fit was good in the sample
of Delta counties: all 3 model-fit criteria were satisfied. Two of the
3 criteria were satisfied in the sample of non-Delta counties: the
standardized root mean square residual and the Bentler Comparat-
ive Fit  Index.  The amount  of  variance in health outcomes ex-
plained by the model in the Delta counties was 67% of YPLL,
80% of low birth weight, and 34% of self-rated health; in the non-
Delta  counties  variance  was  78% of  YPLL,  69% of  low birth
weight, and 59% of self-rated health (Table 2).

Because higher z scores indicate worse health,  a positive path
coefficient for a nondemographic variable indicates a worsening of

health outcomes with a worsening of health factors (Table 3). For
demographic  variables,  a  positive  path  coefficient  indicates  a
worsening of health outcomes and a greater proportion of the pop-
ulation characterized by that variable. In the Delta counties, a few
health factors stood out as significant predictors of health out-
comes. Tobacco use (β = 0.40; standard error [SE], 0.11), diet and
exercise (β = 0.38; SE, 0.11), and alcohol and drug use (β = −0.14;
SE, 0.06) were the only significant predictors of self-rated health.
Sexual activity (β = 0.18; SE, 0.07) and the percentage of the pop-
ulation that was African American (β = 0.64; SE, 0.10) were signi-
ficant and the strongest predictors of low birth weight, followed by
quality of care (β = 0.11; SE, 0.04) and the percentage of the pop-
ulation that was female (β = 0.11; SE, 0.04). The 3 significant pre-
dictors of YPLL were income (β = 0.26; SE, 0.08), the percentage
of the population that was female (β = 0.23; SE, 0.05), and com-
munity safety (β = 0.17; SE, 0.05).

The  model  for  the  non-Delta  counties  was  characterized  by  a
greater number of significant path coefficients. As in the Delta
counties, diet and exercise (β = 0.28; SE, 0.06) and tobacco use (β
= 0.23; SE, 0.08) were significant predictors of self-rated health;
however, rurality was also a strong and significant predictor (β =
0.24; SE, 0.07). Percentage of the population that was African
American was again the strongest significant predictor of low birth
weight (β = 0.49; SE, 0.06), but family and social support (β =
0.17; SE, 0.05) proved to be significant and a stronger indicator
than sexual activity (β = 0.03; SE, 0.06) in this sample. The top 3
significant predictors of YPLL in the non-Delta counties were
community safety (β = 0.31; SE, 0.03),  rurality (β = 0.26; SE,
0.05), and income (β = 0.21; SE, 0.05).

Discussion
We used county-level data for a variety of health factors to identi-
fy the key contributors to health outcomes in the Mississippi River
Delta Region and to better understand health disparities between
Delta and non-Delta counties in the region’s states. Contrary to
our hypothesis, our main finding was that the primary contribut-
ors to health outcomes in Delta and non-Delta counties were simil-
ar, especially for self-rated health and low birth weight. The pre-
dictors were most varied for mortality, but 2 of the 3 significant
predictors in Delta counties were also the strongest significant pre-
dictors in non-Delta counties. Overall, the health status of Delta
counties appeared to be poorer than that of non-Delta counties be-
cause the factors that affect health the most in the entire region
were worse in the Delta counties, and not because there is an en-
tirely different set of health predictors in Delta counties than in
non-Delta counties.
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These predictors also proved to be analogous to what was found
by other studies examining predictors of similar health outcomes
in a variety of populations. For instance, it is well understood that
health behaviors are associated with self-rated health status. Two
recent studies have presented evidence supporting the relationship
between self-rated  health  and smoking,  physical  activity,  and
proper nutrition (7,8). Zarini et al (7) found a higher likelihood of
reporting fair or poor self-rated health among people who con-
sumed fewer vegetables and mostly high-fat foods in a sample of
1,701 US adults. In the same study, less physically active women
were also significantly more likely to report fair or poor health. In
a sample of nearly 4,000 elderly Russians, Selivanova and Cramm
(8) found self-rated health to be significantly associated with phys-
ical activity among both sexes, smoking among men, and fruit and
vegetable consumption among women.

Similarly, the link between African American race and low birth
weight is well established. Women identifying as black or African
American are twice as likely to have a preterm birth and 3 to 4
times as likely to have a very early preterm birth as other racial
and ethnic groups in the United States and the United Kingdom
(9,10). In the most recent Centers for Disease Control and Preven-
tion data, low birth weight was the most common cause of death
for African American infants, whereas congenital malformations
were the leading cause for most other racial/ethnic groups (11).
Theories tested to explain these wide racial/ethnic disparities in-
clude prenatal maternal behaviors, genetic disparities, social cir-
cumstances, and maternal stress; however, currently there is no
agreement on why these racial/ethnic disparities exist (12).

Income is also a widely accepted predictor of mortality. In the
United  States,  data  from the  National  Longitudinal  Mortality
Study show that those in the highest income bracket (400% feder-
al poverty level) can expect to live 6 years longer than those in the
lowest bracket (≤100% federal poverty level) (13). Income in-
equality (14) and overall wealth (15) are also related to health.
Hajat et al (15) found a significant trend of decreasing risk of mor-
tality with increasing wealth, controlling for income and insur-
ance, in a sample of approximately 21,000 US citizens. Those with
a negative net worth had a 62% increased risk of mortality com-
pared with those with a net worth of more than $500,000.

These findings suggest that the health disparities between Delta
counties and non-Delta counties are related to differences in health
factors that both areas have in common, rather than differences
between the 2 areas in what affects health. For instance, for pre-
dictors of self-rated health status, we found no significant differ-
ences between Delta counties and non-Delta counties in tobacco
use, but Delta counties scored worse in all 4 measures that make
up the diet and exercise subcategory (ie, access to exercise oppor-

tunities, adult obesity, food environment index, and physical in-
activity). Also, the African American proportion of the population,
which was the strongest significant predictor of low birth weight,
is  roughly  4  times  larger  in  Delta  counties  than  non-Delta
counties. Last, in regard to the primary contributors to our mortal-
ity  measure,  median household income is  approximately  11%
lower in Delta counties, and violent crime (one of 2 measures that
make up community safety) is 53% higher.

Overall, Delta counties performed worse than non-Delta counties
and the national average on all but 3 measures. On average across
all measures, values in Delta counties were 16% worse than those
in non-Delta counties and 22% worse than those in the rest of the
United States. This trend is similar to what was previously repor-
ted in a small set of studies describing health in the Delta region
(1,2). We found large differences (>20%) between Delta counties
and the 2 other regions for the health outcomes of mortality and
low birth weight and the health factors of sexually transmitted dis-
ease,  teen births,  single-parent  households,  and violent  crime,
among several others. The Delta counties performed better than
the national average for excessive drinking and alcohol-impaired
driving deaths and better than both non-Delta counties and the na-
tional average on diabetic monitoring.

The strengths and limitations of this study are congruous with
those of our data source, the County Health Rankings. Rankings
data are based on a commonly used and widely cited model of
population health, and their annual report is one of the most com-
plete sources of available data on population health measures for
every county in the United States. Using the County Health Rank-
ings model as the foundation of our models of path analysis was a
strength of this study, and having access to the wide variety of
data on health measures allowed us to examine the contributions
of more health determinants than has previously been attempted in
the Mississippi River Delta Region. However, we accept that there
are limitations to these data as well. First, measures included in the
County Health Rankings model  are just  one way in which the
complex relationships between health factors and outcomes are
hypothesized to exist. The model is based on publicly available,
annually updated measures of county-level modifiable risk factors.
Therefore,  some relevant constructs,  such as policies and pro-
grams implemented at the local, state, or federal levels, are omit-
ted. Other models with different measures and alternative ana-
lyses are needed to gain a better understanding of the true relation-
ship between health  factors  and outcomes.  Another  limitation
stems from trying to predict current health outcomes with current
health factors. The data for each year of County Health Rankings
may have overlapped to some extent because some measures were
aggregated for multiple years, and several health factor measures
reflected later time periods than those of the health outcomes. Fu-
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ture research will benefit from more years of data for more meas-
ures to account for limitations associated with availability of cur-
rent data, temporality, and reverse causality. Last, the classifica-
tion of Delta counties by the Delta Regional Authority, whose goal
is to foster regional economic development, is only one way to di-
chotomize counties in the 8 Delta states. However, it is the only
widely accepted and used definition in the literature on the Missis-
sippi River Delta Region. In addition, results from a sensitivity
analysis we conducted provided evidence for a lack of differential
classification by state, which also lends confidence to the use of
this classification scheme.

Despite these limitations, this study contributes to the health dis-
parities literature by examining contributors to health outcomes in
the Mississippi River Delta Region. By examining the influence of
16 health factors comprising 35 measures on the health outcomes
of mortality and quality of life, we saw that Delta counties and
non-Delta counties were similar in regard to what contributes to
health. Efforts to improve the health of Delta communities should
focus on reducing the disparity in modifiable factors identified as
predictors of health outcomes. For instance, our findings suggest
that efforts to improve access to exercise opportunities (eg, the
creation of parks and trails) and a healthy food environment (eg,
fast-food limits, healthy food retailing), and subsequent reduc-
tions in obesity, could lead to improved health-related quality of
life. In addition, taking action to reduce violent crime could help
to address the disparity in premature mortality in the region. Re-
sources, such as the County Health Rankings’ “What Works for
Health” (http://www.countyhealthrankings.org/roadmaps/what-
works-for-health) or the Centers for Disease Control and Preven-
tion’s Healthy Living (http://www.cdc.gov/HealthyLiving/), which
provide  evidence  ratings  and  implementation  strategies  for
policies,  programs,  and  system  changes  that  improve  health
factors,  can provide information on such efforts.  We hope the
findings of this study will assist local health officials, leaders, and
policy makers in deciding how to allocate limited resources to im-
prove the health of the Mississippi River Delta Region.
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Tables

Table 1. Descriptive Statistics for Delta Counties (n = 252) and Non-Delta Counties (n = 468) in Eight States in Mississippi River
Delta Region and for US Counties Overall (n = 3,141), 2014a,b

Variable Delta Counties Non-Delta Counties P Valuec National Average P Valued

Health outcomes

Mortalitye, rate per 100,000 10,556 (2,023) 8,903 (2,129) <.001 8,060 (2,407) <.001

Self-rated fair or poor health 22.9 (4.6) 21.0 (6.8) <.001 17.3 (6.1) <.001

Low birth weight 10.8 (2.5) 8.7 (1.8) <.001 8.3 (2.1) <.001

Health behaviors

Tobacco use 27.9 (2.6) 27.6 (3.4) .41 24.8 (4.0) <.001

Diet and exercise

  Access to exercise opportunities 39.1 (21.2) 47.4 (21.9) <.001 52.3 (24.5) <.001

  Adult obesity 35.2 (3.6) 32.3 (2.8) <.001 30.6 (4.2) <.001

  Food environment indexf 6.34 (1.49) 7.52 (0.85) <.001 7.37 (1.25) <.001

  Physical inactivity 33.3 (3.4) 31.5 (4.0) <.001 27.9 (5.3) <.001

Alcohol and drug use

  Excessive drinking 12.8 (3.8) 14.1 (5.2) .05 16.5 (5.2) <.001

  Alcohol-impaired driving deaths 11.3 (12.8) 15.1 (28.2) .34 17.4 (36.8) .02

Sexual activity

  Sexually transmitted disease, rate per
100,000

612.28 (389.77) 337.54 (226.89) <.001 354.63 (273.90) <.001

  Teen births, rate per 1,000 60.21 (16.45) 48.65 (15.13) <.001 44.41 (20.03) <.001

Clinical care

Access to care

  Dentist, rate per 100,000 29.37 (16.30) 33.57 (18.17) .07 39.28 (25.01) <.001

  Mental health provider, rate per 100,000 58.61 (65.57) 67.45 (69.61) .50 87.87 (98.79) <.001

  Primary care physician, rate per 100,000 42.14 (24.09) 47.05 (25.93) .14 55.24 (33.87) <.001

  Uninsured 19.2 (2.8) 17.4 (3.7) <.001 18.0 (5.5) <.001

Quality of care

  Diabetic monitoring 82.5 (4.5) 84.4 (4.5) <.001 83.9 (6.7) .002

  Mammography screening 56.9 (6.8) 58.5 (7.4) .03 60.8 (8.3) <.001
a Values are mean (standard deviation) percentages unless otherwise noted.
b Data were from the 2014 County Health Rankings for counties in 8 states (Alabama, Arkansas, Illinois, Kentucky, Louisiana, Mississippi, Missouri, and Tenness-
ee) (5).
c P value for the group differences between Delta counties and non-Delta counties.
d P value for the group differences between Delta counties and the national average.
e Defined as years of potential life lost (YPLL) before age 75, a measure of premature, or preventable, death.
f Values are an index of factors that contribute to a healthy food environment on a scale of 0 (worst) to 10 (best).
g Data for high school graduation rates are for 2010–2011 and do not include Idaho, Kentucky, or Oklahoma because these states had different methods of estim-
ation than the rest of the country at that time.
h Values are average daily density of fine particulate matter less than 2.5 micrograms in diameter per cubic meter.
i Rurality is defined as the percentage of the population living in a rural area.
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(continued)

Table 1. Descriptive Statistics for Delta Counties (n = 252) and Non-Delta Counties (n = 468) in Eight States in Mississippi River
Delta Region and for US Counties Overall (n = 3,141), 2014a,b

Variable Delta Counties Non-Delta Counties P Valuec National Average P Valued

  Preventable hospital stays, rate per 1,000 99.23 (29.53) 94.85 (37.43) .17 76.49 (29.88) <.001

Social and economic factors

Unemployment 9.2 (2.3) 8.3 (2.0) <.001 7.7 (2.8) <.001

Education

  High school graduationg 78.0 (9.5) 83.6 (7.0) <.001 81.6 (9.7) <.001

  Some college 47.5 (9.2) 51.5 (10.7) <.001 55.1 (11.8) <.001

Income

  Median household income, $ 36,652 (7,095) 41,358 (9,858) <.001 44,829 (11,394) <.001

  Children in poverty 34.2 (9.3) 27.1 (8.4) <.001 24.5 (9.2) <.001

Family and social support

  Single-parent household 41.7 (12.5) 31.9 (7.8) <.001 31.6 (10.3) <.001

  Inadequate social support 23.0 (5.2) 19.9 (5.1) <.001 19.3 (5.4) <.001

Community safety

  Injury deaths, rate per 100,000 87.06 (18.66) 82.02 (22.41) .02 76.16 (24.64) <.001

  Violent crimes, rate per 100,000 390.31 (302.13) 255.32 (195.19) <.001 257.12 (207.49) <.001

Physical environment

Air and water quality

  Air particulatesh 12.22 (1.15) 12.24 (1.51) .98 11.62 (1.53) <.001

  Water violations 11.3 (14.8) 8.6 (15.9) .08 9.2 (16.8) .13

Housing and transportation

  Driving alone to work 82.2 (3.9) 81.2 (4.1) .16 78.2 (7.8) <.001

  Long commute driving alone 32.7 (10.7) 33.6 (11.0) .57 29.6 (12.0) <.001

  Severe housing problems 14.6 (3.9) 13.0 (3.0) <.001 14.1 (4.8) .21

Demographics

Female 50.5 (2.6) 50.5 (1.7) .90 50.0 (2.2) <.001

Race/ethnicity

  Non-Hispanic white 68.0 (22.8) 86.5 (12.6) <.001 78.0 (19.9) <.001

a Values are mean (standard deviation) percentages unless otherwise noted.
b Data were from the 2014 County Health Rankings for counties in 8 states (Alabama, Arkansas, Illinois, Kentucky, Louisiana, Mississippi, Missouri, and Tenness-
ee) (5).
c P value for the group differences between Delta counties and non-Delta counties.
d P value for the group differences between Delta counties and the national average.
e Defined as years of potential life lost (YPLL) before age 75, a measure of premature, or preventable, death.
f Values are an index of factors that contribute to a healthy food environment on a scale of 0 (worst) to 10 (best).
g Data for high school graduation rates are for 2010–2011 and do not include Idaho, Kentucky, or Oklahoma because these states had different methods of estim-
ation than the rest of the country at that time.
h Values are average daily density of fine particulate matter less than 2.5 micrograms in diameter per cubic meter.
i Rurality is defined as the percentage of the population living in a rural area.
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(continued)

Table 1. Descriptive Statistics for Delta Counties (n = 252) and Non-Delta Counties (n = 468) in Eight States in Mississippi River
Delta Region and for US Counties Overall (n = 3,141), 2014a,b

Variable Delta Counties Non-Delta Counties P Valuec National Average P Valued

  African American 27.7 (23.1) 7.5 (11.1) <.001 8.8 (14.4) <.001

  Hispanic 2.4 (1.8) 3.5 (3.9) .43 8.5 (13.3) <.001

Ruralityi 66.0 (26.9) 63.3 (28.9) .50 58.6 (31.5) <.001
a Values are mean (standard deviation) percentages unless otherwise noted.
b Data were from the 2014 County Health Rankings for counties in 8 states (Alabama, Arkansas, Illinois, Kentucky, Louisiana, Mississippi, Missouri, and Tenness-
ee) (5).
c P value for the group differences between Delta counties and non-Delta counties.
d P value for the group differences between Delta counties and the national average.
e Defined as years of potential life lost (YPLL) before age 75, a measure of premature, or preventable, death.
f Values are an index of factors that contribute to a healthy food environment on a scale of 0 (worst) to 10 (best).
g Data for high school graduation rates are for 2010–2011 and do not include Idaho, Kentucky, or Oklahoma because these states had different methods of estim-
ation than the rest of the country at that time.
h Values are average daily density of fine particulate matter less than 2.5 micrograms in diameter per cubic meter.
i Rurality is defined as the percentage of the population living in a rural area.
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Table 2. Endogenous Variable Disturbancea, Health Outcomes in Counties of Eight States in the Mississippi River Delta Region,
2014

Variable Estimate (SE) t Value

Delta counties

Mortalityb 0.33 (0.04) 9.26

Self-rated fair or poor health 0.66 (0.05) 13.04

Low birth weight 0.20 (0.02) 8.48

Non-Delta counties

Mortalityb 0.22 (0.02) 10.86

Self-rated fair or poor health 0.41 (0.03) 12.49

Low birth weight 0.31 (0.03) 11.56

Abbreviation: SE, standard error.
a Similar to a residual in regression modeling: a disturbance represents the unexplained variance (or omitted causes) of an outcome variable.
b Defined as years of potential life lost (YPLL) before age 75, a measure of premature, or preventable, death.
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Table 3. Standardized Path Estimatesa, Relationship Between Health Factors and Health Outcomes, Delta Counties and Non-Delta
Counties in the Mississippi River Delta Region, 2014

Location/Health Factor
Fair or Poor Health, β

(SE) t Value
Low Birth Weight, β

(SE) t Value YPLL, β (SE) t Value

Delta counties

Tobacco use 0.40 (0.11) 3.72 0.03 (0.06) 0.46 0.14 (0.08) 1.75

Diet and exercise 0.38 (0.11) 3.34 −0.05 (0.06) −0.84 0.15 (0.08) 1.85

Alcohol and drug use −0.14 (0.06) −2.31 −0.04 (0.03) −1.28 −0.02 (0.04) −0.48

Sexual activity −0.08 (0.12) −0.66 0.18 (0.07) 2.83 0.10 (0.08) 1.17

Access to care 0.01 (0.08) 0.11 0.03 (0.05) 0.67 −0.01 (0.06) −0.26

Quality of care −0.03 (0.06) −0.49 0.11 (0.04) 3.02 0.06 (0.05) 1.35

Education −0.04 (0.09) −0.48 0.08 (0.05) 1.56 0.02 (0.06) 0.32

Employment 0.01 (0.09) 0.09 −0.05 (0.05) −1.09 0.01 (0.06) 0.20

Income 0.06 (0.11) 0.55 −0.03 (0.06) −0.56 0.26 (0.08) 3.31

Family and social support −0.06 (0.12) −0.55 0.11 (0.06) 1.74 0.13 (0.08) 1.54

Community safety −0.01 (0.07) −0.14 0.02 (0.04) 0.64 0.17 (0.05) 3.67

Air and water −0.06 (0.06) −1.09 −0.02 (0.03) −0.61 0.003 (0.04) 0.07

Housing and transportation −0.08 (0.06) −1.15 −0.03 (0.04) −0.78 −0.05 (0.05) −0.96

Female 0.003 (0.07) 0.05 0.11 (0.04) 2.77 0.23 (0.05) 4.69

Hispanic −0.03 (0.07) −0.40 0.01 (0.04) 0.33 −0.04 (0.05) −0.79

Asian 0.12 (0.08) 1.39 −0.04 (0.05) −0.86 0.01 (0.06) 0.22

African American 0.19 (0.17) 1.07 0.64 (0.10) 6.74 0.04 (0.12) 0.32

Rurality 0.11 (0.09) 1.26 0.02 (0.05) 0.39 0.09 (0.06) 1.39

Non-Delta counties

Tobacco use 0.23 (0.08) 3.07 −0.05 (0.07) −0.81 0.11 (0.06) 2.03

Diet and exercise 0.28 (0.06) 4.78 0.05 (0.05) 0.92 0.02 (0.04) 0.57

Alcohol and drug use −0.08 (0.04) −1.88 −0.13 (0.04) −3.44 −0.10 (0.03) −3.15

Sexual activity 0.01 (0.07) 0.11 0.03 (0.06) 0.55 0.10 (0.05) 1.98

Access to care −0.12 (0.07) −1.79 −0.04 (0.06) −0.69 −0.13 (0.05) −2.75

Quality of care 0.02 (0.05) 0.47 −0.03 (0.04) −0.71 0.13 (0.03) 3.78

Education −0.02 (0.06) −0.31 0.14 (0.05) 2.73 0.01 (0.04) 0.32

Employment 0.05 (0.04) 1.15 0.03 (0.04) 0.94 −0.06 (0.03) −2.16

Income 0.11 (0.07) 1.67 −0.09 (0.06) −1.58 0.21 (0.05) 4.17

Family and social support 0.13 (0.06) 2.10 0.17 (0.05) 3.21 0.13 (0.04) 2.95

Community safety 0.10 (0.05) 2.20 0.13 (0.04) 3.21 0.31 (0.03) 9.09

Air and water 0.03 (0.04) 0.82 0.10 (0.03) 2.85 −0.002 (0.03) −0.06

Housing and transportation 0.15 (0.04) 3.54 0.04 (0.04) 1.01 0.13 (0.03) 4.24

a A positive path coefficient for a nondemographic variable indicates a worsening of health outcomes with a worsening of health factors. Higher values for non-
demographic variables indicate poorer health; demographic variables are sex, race/ethnicity, and rurality.
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(continued)

Table 3. Standardized Path Estimatesa, Relationship Between Health Factors and Health Outcomes, Delta Counties and Non-Delta
Counties in the Mississippi River Delta Region, 2014

Location/Health Factor
Fair or Poor Health, β

(SE) t Value
Low Birth Weight, β

(SE) t Value YPLL, β (SE) t Value

Female 0.03 (0.04) 0.72 0.02 (0.03) 0.52 0.06 (0.03) 2.21

Hispanic 0.10 (0.05) 1.99 −0.07 (0.04) −1.63 −0.001 (0.04) −0.01

Asian 0.07 (0.05) 1.31 0.03 (0.04) 0.59 0.01 (0.04) 0.28

African American −0.07 (0.07) −0.98 0.49 (0.06) 7.81 0.01 (0.05) 0.27

Rurality 0.24 (0.07) 3.60 0.10 (0.05) 1.71 0.26 (0.05) 5.15
a A positive path coefficient for a nondemographic variable indicates a worsening of health outcomes with a worsening of health factors. Higher values for non-
demographic variables indicate poorer health; demographic variables are sex, race/ethnicity, and rurality.
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Appendix. 2014 County Health Rankings: Measures, Data Sources, and Years of Data
This file is available for download as a Microsoft Word file at http://www.cdc.gov/pcd/issues/2016/docs/15_0440_Appendix.docx. [DOC
- 28KB]

PREVENTING CHRONIC DISEASE VOLUME 13, E33

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY         MARCH 2016

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2016/15_0440.htm • Centers for Disease Control and Prevention       13


