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The infographic below details health dispar- Background
ities between two St. Louis communities. Health disparities and inequalities occur when notable differences in
A Kansas City version also is available. health factors or health outcomes are observed between different pop-
ulations. In the U.S,, significant differences exist between populations
Diabetes and Health Equity: of different demographic, socioeconomic and geographic strata in key
- health outcomes, such as average life expectancy.' The study of health
AULSILIEVE A World Apart disparities dates to 1714 Italy, when Bernardino Ramazzini observed
THE SOCIOBIOLOGICAL CYCLE OF DIABETES' and documented an abnormally high incidence of breast cancer among

a group of Catholic nuns compared to married women." The first known
linkage of health disparities to social determinants of health occurred in
& A 1840 when statistician Edwin Chadwick quantified significantly lower
life expectancy for the working poor in Liverpool, England.™

Although the U.S. spends more on health care than any other World

o TOtReeITy Health Organization member nation — 17 percent of gross domestic
product in 2012 — health parity remains elusive.” The U.S. consistently
FMINANTS OF HEALTH ranks last in an annual comparison of the health systems of 11 developed
Prarcen of 2 WiinLow nome countries in terms of quality, access, efficiency, expenditures, health-re-

Access to a Supert

lated quality of life and health equity." Health disparities are powerful
determinants of poor health outcomes and excessive health expenditures
in the U.S. A notable health disparity in Missouri is that black patients
are overrepresented in hospital utilization compared to the total popula-
tion (Figure 1).
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ot Diabetes has a significant direct and indirect role in health disparities.

“ Cardiovascular disease is the most common cause of death for the entire
population in the U.S. The risk of premature death from heart disease
or stroke is 50 percent higher for black males than for white males.!
Moreover, there is a strong correlation between diabetes and cardio-
vascular health. Cardiovascular death rates are 2 to 4 times higher for
individuals with diabetes, and the primary cause of death for 65 percent
of all patients with diabetes is heart disease or stroke."
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One in 10 health care dollars is attributed to diabetes care in

the U.SY" The total economic burden of diabetes in the U.S. was
estimated to be $245 billion in 2012.x Adjusting this figure for the
Missouri population with diabetes (Centers for Disease Control and
Prevention Behavioral Risk Factor Surveillance System), suggests the
total economic burden of diabetes for Missouri may be in excess of
$5.1 billion annually.
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Figure 1: Distribution of Missouri’s Population and Hospital Utilization by Race
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CALL TO ACTION

Your organization can become
more involved in reducing the

burden of health disparities in

Missouri.

 Join MHA in taking
the American Hospital
Association’s #123forEquity
Pledge to Eliminate Health Care
Disparities.

 Register for the four-part health
equity webinar series hosted
by MHA.

For more information visit

http://web.mhanet.com/quality-
initiatives-health-equity.

Diabetes Health Disparities
The burden of diabetes is dispropor-
tionately high for racial and ethnic
minorities in the U.S.¥ In addition to
behavioral and physiological factors,
social determinants of health such
as income, education, housing and
access to nutritious food are key
drivers of the extreme growth in the
incidence of Type 2 diabetes in the
U.S., particularly among racial and
ethnic minorities."" It is estimated

that 26 million adults ages 20 and
older in the U.S. live with diabetes.™
In 2010, the age-adjusted prevalence
of diabetes for non-Hispanic blacks
was 11.3 percent and for Hispanics,
the prevalence was 11.5 percent —
nearly 70 percent higher than the
prevalence for non-Hispanic whites
at 6.8 percent. For individuals with
less than a high school education, the
prevalence was 11.6 percent — twice
the rate of individuals with a college
degree (5.8 percent).™

Last year in Missouri, 6.8 percent of
the black adult population ages 18 and
older were diagnosed with diabetes
during an inpatient hospitalization
or emergency department visit. In
relative terms, that is 71 percent
higher than the 4 percent of white
adults diagnosed in a hospital setting.
Stratifying diabetes-related hospi-

tal patients by age, race and gender
revealed that black patients had
significantly higher rates of diagnosis
in every sub-population evaluated.
The largest observed disparity in the
prevalence of hospital-based diabetes
diagnoses was among black women
ages 65 and older. For this group,

17.2 percent of the total population in

Missouri experienced a diabetes di-
agnosis in a hospital setting last year.
That is nearly twice the rate experi-
enced by other women in the same age
group (Figure 2).

The overall rate of growth for dis-
parities in hospital-based diabetes
diagnoses also is growing for black
Missourians. One adverse outcome
of uncontrolled diabetes is extremity
amputation. Last year in Missouri,
black men ages 35 and older account-
ed for just 2.4% of the total population
and 11.9% of diabetes-related limb
amputations — a health disparity
factor of 5x.

Throughout the last 10 years,
the rate of diagnoses per 1,000
among the black population in
Missouri increased from 75.2
in 2006 to 114.1 in 2015. For
white Missourians, the rate was
42.4 in 2006 and 63.7 in 2015.
The gap between the population-
based rate of black and white
diagnoses in Missouri widened
from 32.8 points in 2006 to
50.4 points in 2015 (Figure 3).


http://www.equityofcare.org/pledge/index.shtml
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Figure 2: Percent of the Total Missouri Figure 3: Missouri Hospital Inpatient and ED Visits for
Population Diagnosed With Diabetes During a Diabetes: Rate per 1,000 by Race
Hospitalization or ED Visit During Fiscal Year
2015 by Age, Race and Gender 120
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Table 1: Age-Adjusted Prevalence of Diabetes for Adults Ages 18
and Older by Region, 2006-2010
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Source: Centers for Disease Control and Prevention, 2013*
18-34 35.64 65+ All Ages 18+ See endnote for states by region.
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Sources: Hospital Industry Data Institute, 2015 Hospital Inpatient
and Outpatient (ED) Discharge Databases. Nielsen-Claritas 2015
PopFacts Premier.

‘ Geographically in the U.S., the age-adjusted rates of diabetes are highest in the

One adverse outcome o South and Midwest, and lowest in the Northeast and West. In 2010, the percent
uncontrolled diabetes is of adults in the Midwest with medically-diagnosed diabetes was 7.9 percent,

extremity amputation. Last which was 25.4 percent higher than the Northeast region and marked a four-year

growth rate of 11.3 percent (Table 1).
year in Missouri, black

men ages 35 and older Geographically in Missouri, the highest overall rates of diabetes diagnosis during
a hospital visit in 2015 were in Iron and Jasper counties, where 6.6 and 6.2 per-
cent of the total adult population experienced a diagnosis last year (Appendix 1).

accounted for just 2.4%
of the total population and The county-level rates of hospital-based diabetes diagnoses for black adults

0 . _ in Missouri were significantly higher than the total adult population for the
11.9% of diabetes-related majority of counties with at least 100 black adult residents in 2015. In particular,
limb amputations — a health more than one out of every 10 black adults in Monroe and Pettis counties were
disparity factor of 5X diagnosed with diabetes during a hospital visit last year. High diagnosis rates
i for the black population also were observed in Lincoln, Warren, Lafayette, Bates
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and Jasper counties, where more than
8 percent of the total black adult pop-
ulation experienced a hospital-based
diabetes diagnosis during 2015
(Appendix 2).

Evaluating the major metropolitan
areas at the census-tract level re-
vealed that the rate of hospital visits
for diabetes per 1,000 in 2015 closely
resembled the racial composition of
the community (Appendix 3 and 4).
The average diabetes-related hospi-
tal utilization rate for census tracts
with a majority black population was
125 visits per 1,000. For census tracts
with a minority black population
(less than 50 percent), the rate fell by
more than half to just 56.8 visits per
1,000 total population.

The Sociobiologic Cycle of

Diabetes

Multiple determinants from an indi-
vidual’s physical and social surround-
ings have complex interactions that
can lead to a higher risk of developing
Type 2 diabetes, which accounts for
95 percent of all cases. These factors
and interactions are referred to as the
social determinants of health that

are the most influential predictors

of individual and population health
outcomes (Diagram 1). The devel-
opment and consequences of diabetes
is a cyclical process known as the
sociobiologic cycle. Type 2 diabetes is
both caused by, and results in, adverse
social and health-related outcomes for
individuals with the disease. Social
determinants of health — such as
socioeconomic status, environmen-
tal context, access to nutritious food
and material deprivation — result in
behavioral traits and chronic biologi-
cal and psychological stress, which in-
crease the risk of developing diabetes.
In turn, individuals’ bio-psychological
responses to the disease result in so-
cial consequences that exacerbate the
social determinants influencing ad-
verse outcomes, and the sociobiologic

cycle repeats (Infographics refer-
enced on page 1 demonstrate the cycle
using two Missouri ZIP codes in both
St. Louis and Kansas City).

To evaluate contributors to the socio-
biologic cycle of diabetes in Missouri,
a logistic regression model was devel-
oped to highlight risk factors of being
diagnosed with diabetes in a hospital
setting prior to age 65 (Table 2). The
model was based on 928,138 unique
patients between the ages of 18 and
64 who had at least one ED visit or
hospitalization during fiscal year 2015.
The modeled response variable was
whether the patient had a diabetes-re-
lated diagnosis in any position on the
discharge record at any time during
the study period.* The model adjusted
for demographic (age and race-gender
interactive terms), behavioral (obesity,
cigarette smoker and alcohol abuse)
and socioeconomic (Medicaid status)

factors. The social determinants in the
models each had significant effects
after controlling for age and behav-
ioral risk factors. Compared to other
patients, black males were 36 percent
more likely to be diagnosed with
diabetes (OR=1.36, P<.0001). Black
females had a 25 percent higher risk
of diabetes diagnosis, all else equal
(OR=1.25, P<.0001). Low-SES patients,
as indicated by Medicaid status, were
nearly twice as likely to experience

a diabetes diagnosis compared to
patients with other payers (OR=1.98,
P<.0001). The strongest predictor of
diabetes was obesity, which was esti-
mated to increase the patient’s risk of
diagnosis by a factor of five (OR=5.01,
P<.0001).

The social consequences of diabetes
were evaluated as adverse health
outcomes related to diabetes care
in terms of 30-day readmissions

Diagram 1: Sociobiologic Cycle of Diabetes"'
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!'Social determinants of health encompass factors such as income, education, housing

and access to nutritious food.

? Lifestyle factors incorporate dietary choices, physical activity levels and access to prima-

ry health care services.

*Biologic responses refer to increased allostatic load, cortisol, blood pressure and blood
glucose levels, while psychological responses connote increased depression and anxiety,
as well as decreased self-esteem, energy and motivation.

*Managed condition implies individuals are able to ensure their diabetes is approximate-

ly controlled by clinical standards.

*Social consequences include increased health care costs and employment complica-
tions, as well as decreased productivity and educational attainment potential.
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Table 2: Risk of Developing Diabetes Before Age 65 Disparities Model

Model Covariates

R?=0231 C=0.798

Frequency by Race

Female

Male

Female

107,124

321,034

394,572

Model Results

928,138

38.3

12.4%

37.4

11.5%

10.0%

11.0%

100.0% 0.0% 0.0% 0.0% 8.3% 1.36 <.0001
0.0% 100.0% 0.0% 0.0% 11.5% 1.25 <.0001
6.9% 10.6% 6.5% 8.2% 7.7% 5.01 <.0001

49.3% 34.8% 43.6% 37.6% 39.9% 1.33 <.0001
8.9% 3.1% 7.8% 3.7% 5.5% 0.99 0.3719
21.1% 36.9% 14.5% 24.8% 22.0% 1.98 <.0001

Table 3: 30-Day Readmissions for Diabetes by Race and Gender

Index 30-Day Observed
Admissions Readmissions Rate
Female 40,822 6,591 16.1%
Male 29,483 4,802 16.3%
Female 174,563 24,466 14.0%
Male 167,094 22,053 13.2%
Female 5,770 723 12.5%
Male 5,898 756 12.8%

Figure 4: Missouri Diabetes-Related 30-Day Readmission Rates by Age, Race
and Gender: September 2012 to August 2015
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following an inpatient hospitalization
for diabetes and the diabetes-related
mortality rate per 1,000 inpatient hos-
pitalizations. Health disparities were
detected by stratifying each health
outcome by age, race and gender.

Black patients hospitalized for diabe-
tes had the highest observed 30-day
readmission rates at 16.2 percent.
This was 19 percent higher than the
observed readmission rate of 13.6 per-
cent for white patients and 28 percent
higher than the 12.7 percent readmis-
sion rate for patients of other races
(Table 3). During the life course,
readmission rates for black and white
female patients are relatively high
between the ages of 18 and 37 and
somewhat flat between ages 38 and
67. Past age 68, the rates for black
patients increase while white patients
experience lower readmission rates
(Figure 4).

Patients of other races in Missouri
experienced the highest overall
diabetes-related mortality rates at
11.67 per 1,000 total inpatient dis-
charges during fiscal year 2015, and
black patients had slightly higher
rates than did white patients (Table 4).
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The risk of diabetes-related mortal- Table 4: Diabetes-Related Mortality by Race and Gender
ity increases significantly for black

men after age 67, when the mortality Dbt

Related Deaths

Inpatient

Hospitalizations Rate Per 1,000

rate diverges sharply from the rest of
the population. Black men between
the ages of 68 and 97 had an average
diabetes-related mortality rate over
30 per 1,000 discharges in Missouri
last year. That is 72 percent higher
than the average rates for white men
and women, and black women of the
same age range combined (Figure 5).

Figure 5: FY 2015 Missouri Rate of Diabetes-Related Deaths per 1,000
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Appendix 1: Percent of the Total Population Ages 18 or Older Diagnosed With Diabetes in 2015 During a
Hospitalization or ED Visit

Percent Diagnosed
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Sources: Hospital Industry Data Institute FY 2015 Hospital Inpatient and Outpatient (ED) Discharge Databases and Nielsen-Claritas 2015 PopFacts
Premier. Rates were calculated with the total number of unique patients ages 18 or older with a diabetes diagnosis occurring anywhere on the dis-

charge record as a percent of the total population ages 18 or older for each county.
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Appendix 2: Percent of the Black Population Ages 18 or Older Diagnosed With Diabetes in 2015 During a
Hospitalization or ED Visit

Percent Diagnosed
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Sources: Hospital Industry Data Institute FY 2015 Hospital Inpatient and Outpatient (ED) Discharge Databases and Nielsen-Claritas 2015 PopFacts
Premier. Rates were calculated with the total number of unique black patients ages 18 or older with a diabetes diagnosis occurring anywhere on

the discharge record as a percent of the total black population ages 18 or older for each county. Values for counties with fewer than 100 black adult
residents in 2015 were withheld.
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Appendix 3: 2015 Diabetes Hospitalization or ED Visit Rate and Population Density by Race:
St. Louis City and St. Louis County Census Tracts

Hospital Visits
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Sources: Hospital Industry Data Institute FY 2015 Hospital Inpatient and Outpatient (ED) Discharge Databases and
Nielsen-Claritas 2015 PopFacts Premier. m
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Appendix 4: 2015 Diabetes Hospitalization or ED Visit Rate and Population Density by Race:
Jackson County Census Tracts
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Sources: Hospital Industry Data Institute FY 2015 Hospital Inpatient and Outpatient (ED) Discharge Databases and
Nielsen-Claritas 2015 PopFacts Premier.



