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INTRODUCTION

Type two diabetes diagnoses in the United States have continued to increase
especially among states with high incidences of obesity. Examples of southern states with high
prevalence of obesity are Texas, Kentucky, Louisiana, South Carolina and Tennessee with a rate
of 31%. Mississippi has the highest rate of obesity with 34% of their population categorized as
obese or morbidly obese. Northern state populations are beginning to show increased rates of
obesity with 30.9% in Michigan and 30.4% in Oklahoma and Missouri '. Diabetes has become
the seventh leading cause of death and affects 25.8 million people in the United States >. The
cost of diabetes to patients are the reduction of quality of life and suffering complications which
include heart disease, stroke, high blood pressure, blindness, kidney disease, nervous system
disease (neuropathy), and amputation >. In 2010, the United States fiscal cost of diabetes waas
$116 billion for direct medical costs and $58 billion for indirect costs, such as disability, work
loss and premature mortality *. Contributing factors to diabetes prevalence are obesity, lack of
physical activity, family history and environmental resources, such as fresh fruits and vegetables;
healthcare access; and neighborhood parks/recreation center availability.

In Dallas County, diabetes affects 11.4% of the population, which is 1.8 percentage
points higher than the state average of 9.6% and 3 percentage points higher than the national
average of 8.4% °. Dallas County is urban with a population of 2.4 million people in about 880
square miles with 2,692 people per square mile. The median income is $46,044. The population
is 53.5% white, 22.3% black and 38.3% of Hispanic Origin. Therefore, the total number people
in Dallas County with diabetes are 273,600 and of those 25,992 are of Hispanic origin. The
study focuses on the environmental factors that could influence the control of diabetes in Dallas

County.
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METHODOLOGY

The DFWHC Foundation (“Foundation’) has a claims data warehouse, managed by the
Information, Quality and Safety Center (IQSC), that receives claims data from 77 North Texas
hospitals. The claim records are available from 2001 for inpatients and 2006 for outpatients.
Fields include a patient’s demographic data; payor type; up to 25 diagnosis codes; 25 procedure
codes; severity of disease; total charges and charges for individual services and is risk adjusted.
The Foundation developed the regional enterprise master patient index (REMPI) which allows
the tracking of any patient over time, hospital, and payor. The REMPI has an algorithm that
accurately matches 99% of all patients. To date, there are 23 million patient encounters and over
7.3 million uniquely identified patients in the warehouse. Currently, 80% of new patient
encounters are already patients in the claims data warehouse. In order to better understand the
demographical and environmental possible influences on diabetic patients, the diabetes project
applied the data received from the Foundation warehouse and geographically mapped the results.
Blinded patient data from the IQSC was mapped using the residential zip codes for each patient
in Dallas County ®. Using Census data, and other data sources, "** maps were developed to
depict the environmental influences of those diabetic patients.

Permission to utilize warehouse information was obtained from the hospitals through the
North Texas Healthcare Quality and Information Center (NTHIQC). No patient level data was
used for this research, other than aggregate zip code data. Using a business intelligence tool,
aggregated data was pulled for any person receiving a primary diagnosis of diabetes and
inpatients/outpatients that had any comorbidity of diabetes. ArcGIS, a geographical mapping

system, was then used to spatially join those primary diabetes diagnoses frequencies with their
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corresponding zip codes. Frequencies were also mapped for those patients with a comorbidity of
diabetes but with another primary diagnoses.
RESULTS

Dallas County’s top five primary diagnoses in 2010 were pneumonia, septicemia, other
rehabilitation, urinary tract infection, and acute kidney failure. Of those top five primary
diagnoses, those patients with an underlying condition of diabetes were 29% for pneumonia,
39% for septicemia, 31% for other rehabilitation, 34% of urinary tract infection and 45% of
acute kidney failure (See Table 1). Dallas County’s top seven diagnoses for emergency room
department (ER) patients were acute URI unspecified, otitis media, abdominal pain, chest pain
unspecified, urinary tract infection, headache and other chest pain. In those top seven diagnoses,
20%-45% had an underlying condition of diabetes. Specifically, the percentage of the patient ER
population in these primary diagnoses who had diabetes listed as a comorbidity is 11% with
urinary tract infection, 0% Otitis media, 10% abdominal pain, 46% with chest pain and 9% of
those with headaches (See Table 1).

Table 1: Diabetes Frequency within the Top Conditions for Inpatients and Outpatients for the
Dallas County Area

Top Five Diagnosis Number Number of % with

INPATIENTS 2010 Dallas | of patients with Diabetes
Patients Diabetes

Pneumonia 4,359 1,279 29%

Septicemia 3,142 1,217 39%

Other Rehabilitation 2,816 872 31%

Urinary Tract Infection 2,447 822 34%

Acute Kidney Failure 2,355 1,068 45%

Unspecified

Top Seven Diagnosis ER % with

VISITS 2010 Dallas Diabetes

Acute URI Unspecified 23,979 392 2%

Otitis Media 18,576 84 0%

Abdominal Pain 14,677 1,516 10%

Unspecified Chest Pain 14,511 3,010 21%
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Urinary Tract Infection 14,302 1,254 9%
Headache 13,531 1,228 9%
Other Chest Pain 13,217 2,980 25%

Data was pulled to review the percentage of other diagnoses that had a comorbidity of
diabetes. The results are reported for the number of patients with other diagnoses that had a
minimum of 11% of that population with diabetes. In Appendix 1, the results are reported by
hospital service line, number of patients with a specific diagnoses and the number of patients
reporting a comorbidity of diagnoses. Each color in Appendix 1 under Product Line represents
each hospital service line and colors are continued in Table 2. The cutoff for this table was at
10% for those who had diabetes as a diagnosis. Some of the diagnoses with a high percentage
of diabetes as a comorbidity are heart failure at 59%, acute/chronic respiratory failure at 51%,

chronic obstructive asthma and e.coli septicemia at 41%.

The statistics in Appendix 1 were summarized by product line for Table 2. The product
lines with the most admissions in 2010 for Dallas County are cardiology, pulmonary and
medicine. Of those in the top three, cardiology and neurology have largest percentage of
diabetic patients at 42% and 41% respectively. Cardiology, Pulmonary and Medicine product
lines compose the highest percentage of patients in Dallas County in 2010.

Table 2: Comparisons between Hospital Product Lines

Product Line Number of Percentage of Patients with % with Diabetes
Patients Total Diabetes

4%

2032 259 12%
1%

764 259 34%
3%

1458 254 17%

Orthopedics 6%
3259 871 27%

6%
3488 831 25%
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Product Line Number of Percentage of Patients with % with Diabetes
Patients Total Diabetes

Neurology 8%
4461 1627 41%

Medicine 22%
12406 4123 32%

Pulmonary 23%
12978 4278 34%

Cardiology 25%
14033 6000 42%

3%
1977 1946 98%
Totals 56856 100% 20448 36%

In 2010, 35% of the top 5 inpatient diagnoses in Dallas County had diabetes as an
underlying condition; the top is pneumonia (see Table 3). The data was analyzed to determine
the top four zip codes in Dallas County with the highest percentage of the top five diagnoses.
These zip codes were 75227, 75217, 75150, and 75149. Table 3 describes the comparison
between those zip codes and Dallas County as a whole. Zip code 75227 had the highest
incidence of pneumonia (33%) compared with Dallas County (29.3%); septicemia was (47.9%)
compared with Dallas County (38.7%); acute kidney failure (57.4%) compared with Dallas
County (45.4%). Other rehabilitation diagnosis was highest in 75217 (50.8%) compared with
Dallas County (30.9%) and of urinary tract infection (42.6%) compared with Dallas County

(33.6%).

Table 3: Top Five Diagnoses with Diabetes as an Underlying Condition

. Pneumonia 29.3% 33.0% 24.0% 22.5% 31.2%

. Septicemia 38.7% 33.3% 47.9% 34.4% 25.0%

- OTH 30.9%  43.1%  508%  324%  39.3%
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Rehabilitation

Urinary Tract

. 33.6% 40.9% 42.6% 41.9% 33.9%
Infection

Acute Kidney

. 45.4% 57.4% 55.9% 42.1% 38.5%
Failure

The demographics of those four counties was pulled from Census data to determine if the
zip codes identified had any demographics that might explain some of the frequency of
diagnoses with diabetes as an underlying factor. The median age, gender, race and ethnicity is

shown in Table 4.

Table 4: Zip Code Demographics

Median Male | Female Afrlcz}n Hispanic | Asian
Age American

Code

75217 ySer 504%  49.6%  34.6% 34.8% 46.4% 3%  30.3%
75227 ;ega{rls 485% 51.5%  35.6% 37.1% 43.1% 14% 25.8%
75149 ;ela{rzs 481% 519% T71.2% 15.2% 16.8% 3.0% 10.6%

32.7
75150 e 482% 51.8%  T76.9% 10.4% 16.1% 4.0%  8.7%

The four zip codes that were identified for the highest frequency of diabetic patients were
mapped using Arc GIS software in order to overlay environmental factors that could influence
the health of those patients. The results revealed that the incidence of diabetes was not
correlated with a higher population (see Map 1 and Map 2 in Appendix 2). The zip code with the
highest number of diabetic patients was 75227. From the Appendix 3 maps, it is shown that
supermarkets are not within a mile walking distance or a five minute driving distance and fast

food restaurants are prolific. Convenience stores were the most prevalent (See Appendix 3.Map
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1). Hospitals are not found within walking distance of the zip codes with the most prevalent
incidence of diabetes and clinics are in clusters and not evenly spread throughout the high
prevalent zip codes (See Appendix 4).The zip codes with the highest prevalence of diabetes had
high unemployment and low income (See Maps 1 and 2 in the Appendix 5). Recreational
locations and parks were mapped for the Dallas County zip codes (See Appendix 6.Map 1). The
map revealed that there were few parks within a mile walking distance and only one recreation
center near zip code 75227.

Overall, the zip codes with the highest prevalence of diabetes had a very low income <
$35,000 and an unemployment rate of between 6.3 and 9.8, few supermarkets, few hospitals and
clustered medical clinics. However, there were many convenience stores and fast food
restaurants.

DISCUSSION

There is quite a divergence in population characteristics of the four zip codes researched
as discussed previously. With such a significant difference in demographics, it suggests that
community resources may be a factor for diabetes prevalence. Using the Arc GIS mapping
software, it allowed the data to be spatially analyzed providing a picture of the resources
available to the residents of these zip codes. The limited availability of these resources can

greatly influence the health behaviors of those living in the community.

Medically, only two hospital systems are in the geographic area and one is mental health
hospital, demonstrating a paucity of 24 hour health care access for the residents of these zip
codes. Brown, Vargas, Ang and Pebley (Brown, et al., 2008) suggest that the socioeconomic
environment and the traveling distance to supermarkets are associated with higher rates of

obesity in that area. Appendix 3.Maps 3 and 4 illustrate the food desert of these zip codes. Zip



Page |9

code 75227 does not have a supermarket available to its population, only convenience stores.
Since nutritious foods and a healthy diet are key behaviors for control of diabetes, living in a
food desert with many fast food restaurants is detrimental for these patients’ health. Even with a
chain grocery store, there is no guarantee that fresh, healthy options are offered. In lower income
areas, markets often have a smaller, more limited selection of healthy fruits, vegetables and milk
products (Brown et al., 2008). Physical activity is also important in the behavior of diabetes.
Although there are some recreation centers and local parks in the area, most have limited hour
availability making it difficult for residents to fully utilize these facilities. Using parks require
good weather, and Dallas is known for the high number of days over 100° in the summer and

fall. The remaining days with good weather are limited in Texas.

Diabetes is often a comorbidity of other chronic illnesses and their symptoms. According
to the CDC (CDC, 201 1a) diabetes is the main cause of kidney failure. Within the top five
inpatient diagnoses in Dallas County, the fifth is acute kidney failure with more than 46% of
patients having a comorbidity of diabetes with an average of 49% among the four other zip
codes. Pneumonia is the top diagnosis in Dallas County, and diabetes is a major co-morbidity of
that disease. Although the outpatient data revealed a lower percentile of diabetes, the diagnosis
of chest pain and abdominal pain relate to chronic conditions (like CHF) in which diabetes is
also a high co-morbidity. The data brings to light that even though diabetes is not a priority

diagnosis that it is a prominent condition related to several of the top diagnoses in Dallas County.

Cardiology and Neurology hospital product lines have the highest percentage of diabetes
as a comorbidity. These product lines include heart attack and stroke which are risk factors for

those with diabetes. Respiratory conditions also had a high percentage of diabetic patients.
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CONCLUSIONS

Diabetes is a complicated disease that has risk factors for cardiology and neurology
incidents with uncontrolled diabetes. In order improve the control the glucose levels of diabetic
patients, fresh fruits and vegetables should be eaten and regular exercise should be included.
Many diabetic patients in Dallas County do not have access to fresh fruits and vegetables due to
the lack of supermarkets within either a one mile walking distance or five mile driving distance.
Recreational facilities are very rare in low income areas with the highest prevalence of diabetes.
The lack of clinics spread throughout the county is also a problem as they are clustered together

with large distances between these clusters.

It may assist diabetic patients in Dallas County to place more supermarkets with fresh
foods in those four zip codes, add low cost recreational sites and more clinics. Community
groups may be able to assist by working together to improve the environmental factors for

diabetic patients of Dallas County.



Page |11

References

1. U.S. Obesity Trends. Centers for Disease Control and Prevention; 2011.
http://www.cdc.gov/obesity/data/trends.html Accessed August 26, 2011.

2. National diabetes fact sheet: 2011. Centers for Disease Control and Prevention; 2011.
http://www.cdc.gov/diabetes/pubs/pdf/ndfs 2011.pdf. Accessed July 22, 2011.

3. Brown A, Vargas R, Ang A, Pebley A. The neighborhood food resource environment and the

health of residents with chronic conditions: the food resource environment and the health of
residents. Journal of General Internal Medicine. 2008;23(8):1137-1144

4, Diabetes Basics. American Diabetes Association; 2011. http://www.diabetes.org/diabetes-
basics/diabetes-statistics/. Accessed August 26, 2011.

5. Diabetes data: surveillance and evaluation. Texas Department of State Health Services; 2011.
http://www.dshs.state.tx.us/diabetes/tdcdata.shtm Accessed July 29,2011.

6. Texas zip codes, map and detailed profile. 2011. http://zipatlas.com/us/texas.htm Accessed July
23,2011.

7. National diabetes information clearinghouse. U.S. Department of Health Services; 2011.

http://diabetes.niddk.nih.gov/dm/pubs/statistics/#fast. Accessed August 1, 2011.
8. State & county quickfacts. 2011. http://quickfacts.census.gov/qgfd/states/48/48113.html
Accessed August 1, 2011.




Page |12

APPENDICIES



Page |13

Appendix 1: Top Diagnoses and Percentage of those with Diabetes in Dallas County by Product
Line
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Appendix 2.Map 1: Dallas County Population by Code and Diabetes Incidence

Diabetes Patients by Zip Code
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Appendix 2.Map 2: Diabetes Frequency by Zip Code
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Appendix 3.Map 1: Available Food for Purchase
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Appendix 3, Map 2 Diabetic Patient Resources
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Appendix 3: Map 3 Fast Food Availability
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Appendix 4: Map 1 Medical Resources
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Appendix 5: Map 1: Median Income

Median Income by Zip Code
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Appendix 5 Map 2: Unemployment

Unemployment Rate by Zip Code
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Appendix 6: Map : Recreation Availability
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