1.0  Introduction and Problem Statement

1.1  Introduction

In late August, 2004, Cen-Tex Geodata Solutions (CGS) was asked to develop a proposal for use in a final project for the Texas State University – San Marcos Geography 4427 class.  Following the topic guidelines provided by the instructor Dr. Yongmei Lu, the team prepared a topic proposal for presentation to our client, Dr. Lawrence Estaville.

After careful consideration of the available topics, CGS chose the topic of healthcare in Central Texas.  A proposal titled Hospital Facilities Needs Assessment of Travis and Williamson Counties was presented to the client and class on September 14, 2004.  The primary focus of this proposal was to determine the adequacy of the current hospital system and future capacity requirements for the rapidly growing Central Texas area.  

Upon further examination of the proposal, and with consultation from our instructors and peers, it was determined that a change to the proposal was in order.  An article published in the Austin American Statesman concerning a report prepared by the Indigent Care Collaboration (ICC), a local advocacy group, helped re-focus the project to developing a spatial and temporal analysis of emergency department (ED) use in Central Texas.  We were made aware of the dataset that was used in the report, and made efforts to acquire the data for our use.  Upon acquisition of the data and the numerous fields contained within, we determined our new areas of analysis.  The following report presents our findings.

1.2  Problem Statement

The problems addressed in this report fall into five areas:  

· Service areas for existing EDs

· Population growth

· Emergency department utilization

· Distribution of income compared to the uninsured population

· Variances in efficiency of travel to EDs

2.0 Literature Review
2.1  Central Texas Emergency Department Trends
In the process of looking for a relevant topic for our project, we discovered an article in the Austin American Statesman that outlined the findings of a recent report released by the Indigent Care Collaboration (ICC).  The “Hospital Emergent Department Use in Travis, Hays, and Williamson Counties 2002-2003” report provided a pertinent healthcare topic that matched our study area.  It described the pressure being placed on hospitals by the uninsured in the central Texas and explained the growing costs and strains being placed upon Emergency Departments in Travis, Williamson, and Hays county hospitals.  The Indigent Care Collaboration, an alliance of 12 safety-net health care providers in the three counties, cited an alarming number of preventable or avoidable Emergency Department visits.  The report stated that about, “half of all adult ER visits, including those by patients with insurance, were not true emergencies and could have been avoided.”  Even more disturbing were the two third to three quarter preventable ED visits by children. 

The report detailed an analysis of hospital data from 1999 to 2003.  The ICC found that over the five year period the Emergency Department visits by all age groups increase by 18%.  In 2002 and 2003, the rate of ED visits flattened due to a decrease in use by insured people that was matched by the increased use associated with a growing uninsured patient population.  The increase in uninsured patient caused a substantial portion of the healthcare costs to fall on the health care providers.  “Rising numbers of uninsured patients, coupled with population growth and increase ER use, have forced Central Texas hospitals to refuse ambulances and divert them to other hospitals in recent years.”  The report also showed that this increased demand by the uninsured was causing a greater strain on some hospitals rather than others.  The geographic analysis of healthcare demand by zip code demonstrated that there was a large variation in zip code demand.  Zip codes 78753, 78704, and 78741 were shown to have consistently higher rankings for preventable ED visits.  The report concludes with a series of strategies intended to decrease the number strain on Emergency Departments.  (ICC, 2004)
2.2  What is ED overcrowding and what are it’s effects?

In Entry overload, emergency department overcrowding, and ambulance bypass, an article in the Emergency Medical Journal, a definition of emergency department overcrowding is provided.  “This refers to the situation where ED function is impeded primarily because the number of patients waiting to be seen, undergoing assessment and treatment, or waiting for

departure, exceeds the physical or staffing capacity of the ED.”  (Fatovich, 2003)

Some causes and effects of ED overcrowding were also stated:

Causes of overcrowding in the emergency department (ED)

 (Adapted from Derlet and Richards)

1    Increased complexity and acuity of patients presenting to the ED

2    Overall increase in patient volume

3    Lack of beds for patients admitted to the hospital

•     Financial incentives favor elective surgery over emergency admissions

4    Avoiding inpatient hospital admission by intensive assessment and treatment in the ED

5    Delays in service provided by radiology, laboratory, and ancillary services

6    Shortage of nursing staff

7    Shortage of specialty consultants

8    Shortage of administrative/clerical support

9    Shortage of physical space within the ED

10  Shortage of junior medical staff

11  Problems with language and cultural barriers

12  Medical record documentation requirements

13  Difficulty in arranging follow-up care 

Effects of overcrowding in the ED

(Adapted from Derlet and Richards)

1   Patient safety at risk—that is, compromised clinical care

2   Prolonged pain and suffering

3   Staff may leave because of the incredible demands placed on them

4   Long waits and dissatisfaction of patients

5   Ambulance bypass

6   Decreased clinical productivity and effectiveness

7   Violence

8   Negative effect on teaching and research

9   Miscommunication because of increased volume

10 Medico legal sequelae

11 Inability to evacuate in an emergency, for example, fire 

(Fatovich, 2003)

2.3  Medically Underserved Areas

As part of our analysis, we examined the current health care situation in the area.  Research into the situation revealed the following information.   Hays, Williamson, and parts of Travis counties are designated as Medically Underserved Areas (MUAs) as of 5 October, 2004 (MUA*, 2004).  The method of computation of MUA was also provided.  “This involves application of the Index of Medical Underservice (IMU) to data on a service area to obtain a score for the area. The IMU scale is from 0 to 100, where 0 represents completely underserved and 100 represents best served or least underserved. Under the established criteria, each service area found to have an IMU of 62.0 or less qualifies for designation as an MUA.  The IMU involves four variables - ratio of primary medical care physicians per 1,000 population, infant mortality rate, percentage of the population with incomes below the poverty level, and percentage of the population age 65 or over. The value of each of these variables for the service area is converted to a weighted value, according to established criteria. The four values are summed to obtain the area's IMU score.”  (Guidelines, 2004). 
2.4  Methods to reduce ER overcrowding

In response to emergency department overcrowding, urgent care centers are often suggested as solutions to overcrowding.  According to the Arizona College of Emergency Physicians report on Best Practices Emergency Department Crowding and Ambulance Diversion, “In many regions these [clinics] are little more than “periodic” care primary care offices used by those who do not have a primary physician.  Providing more than basic “office” type care in these centers can be as or more expensive than hospital EDs due to resources necessary to be a “full service” emergency care center.  Nevertheless, there are good examples where these centers service their communities well”.   Also included is a discussion on private urgent care centers.  “Most urgent care centers are not regulated and have no obligation to see patients without a guarantee of payment.  Expanding these services may simply shift “paying” patients away from hospital EDs and further burden them with indigent care.”  (Arizona, 2004)  Other methods are related to free clinics and public health information campaigns.  The report states that “expanding access to health care for the indigent population may eliminate some of the burden on hospital EDs, but since emergency care is self-directed, education would have to be an integral part of such a system.  In addition, “such systems represent long-term solutions to the overall healthcare access issues and would do little in the near term to alleviate ED crowding.” Another suggestion is to “promote use of primary care resources instead of EDs for routine care.”  (Arizona, 2004)
2.5  What is driving the surge in ED Visits?

Factors driving the rise in ED visits were also examined in our review.  According to a study released by the Centre for Studying Health System Change, insured Americans accounted for most of the 16 percent rise in ED visits between 1996-97, and 2000-01.  The breakdown of the increase indicated that 24 percent of the growth was from privately insured people, and 10 percent for Medicare patients and uninsured patients.  Further, the 10 percent increase in ED visits was accompanied by a 37 percent decrease in visits to physicians.  This growth in uninsured visits resulted in 25 percent of all physician visits taking place in an ED, compared with 17 percent in 1996-97. (Insured, 2004).

3.0  Data

Cen-Tex GeoData Solutions spent a large amount of time collecting, creating and modifying data for our project.  Our team focused on obtaining and creating the best quality data available to us.  We collected data from respected companies and organizations including ESRI, ICC, CAPCO, and the U.S. Census Bureau.  High quality data allowed our team to perform more accurate analysis and obtain clear and concise results.  All project data was converted to the NAD 1983 State Plane Texas Central FIPS 4203 coordinate system.  The following section gives a detailed description of all data including use and relevance to this project, and how each data type was obtained or created.
3.1  Road Layer

Road layer data used in our project was provided by CAPCO.  The road layer file was obtained by accessing the CAPCO website and downloading the data.  Hays, Travis, and Williamson counties were all included in the data set.  This data was essential for creating a geocoding layer of hospitals and health clinics for the study area.  Data files provided by CAPCO are projected to the NAD 1983 Texas Central coordinate system in feet. Therefore, we modified the data by changing the coordinates from feet to meters.  

3.2  County Boundaries

In order to provide a clear view of the study area, county boundaries were added the final maps.  These map layers help the viewer to see a more precise view of the three-county region of our project focus. This data was provided by ESRI, a leading provider of GIS software and data.  ESRI provides their Census 2000 TIGER/Line data files in the GCS Assumed Geographic 1 NAD 1927 coordinate system.  This required us to re-project the data layers to the project standard of the NAD 1983 State Plane Texas Central FIPS 4203 coordinate system.   

3.3  ICC Data (Hospitals and Emergency Room)

To define our hospital and clinic locations, road layers from CAPCO were incorporated into our GIS to build a complete roads layer for the study area.  The three roads layers Williamson, Hays, and Travis, were merged together so all the roads files would be compiled into one database.  From ICC we obtained a complete list of all clinics and hospital addresses which were in our study area.  The file included 12 hospital locations as well as 43 clinic locations.  We used these addresses to locate our facility locations.  The data was then projected in NAD 1983 State Plane Texas Central FIPS 4203 coordinate system.     

3.4  ICC ED Patient Data

We used the 2003 patient data for Emergency Departments of the 12 major hospitals in Travis, Williamson, and Hays counties.  These data sets contained the following fields:  Hospital ID, Admit Date, Admit Time, Age, Sex, Zip Code, Payer, and Diagnosis Codes.  We received data sets containing the patient admission records of each Emergency Department from the Indigent Care Collaboration.  These data sets were obtained from the ICC with the help of Seton’s public relations department.  The time of day and day of week fields in the original ED files permitted us to add a temporal element of our analysis that was not covered by the ICC report.  The ED patient files we were given were the original files obtained from each hospital.  The integrity of each data set was only as good as the record keeping of the hospital from which it came.  The patient information by hospital was necessary to assess the supply and demand of healthcare services in the tri-county region.  It allowed us to analyze the ED patient zip code with respect to the actual location of each hospital they visited.  We used the ED patient admission data to conduct a geographic and temporal analysis of the study area.  By comparing the patient zip code with the hospital location, we were able to ascertain the efficiency of hospital utilization.  Hospital use efficiency was calculated by finding the percentage of patient visits per zip code to the closest ED location.  The ED patient data were also used in our calculations for ED travel efficiency.  Lastly, we analyzed the healthcare use pattern of the uninsured population by finding what percent of total ED visits were by uninsured patients for each zip code in our study area.  
3.5  Zip Code Data

We used the 2000 5-Digit Zip Code Tabulation Areas (ZCTAs) to create our study area.  “ZCTAs are aggregations of census blocks that have the same predominant ZIP Code associated with the addresses in the U.S. Census Bureau's Master Address File (MAF)” (U.S. Census Bureau, 2004).  The zip code shapefile for Texas was obtained from the United States Census Bureau website.  The 2000 ZCTA Cartographic Boundary Files were posted on June 7, 2001.  The Zip Code Tabulation Areas are determined by the United States Census Bureau; therefore, they were a highly reputable source for zip code data.  This file was necessary to divide the three county study area into smaller regions for individual analysis.  The zip code level of analysis was chosen because it corresponded to geographic level of analysis in our core data set, the ED patient data.  Because both our demographic data and ED patient admission data were summarized by zip code, it was necessary to have shapefiles of study area zip codes to join with our data tables.    
3.6  ESRIBIS Demographics Data
In our analysis, we used both income and population demographics.  For income demographics, we focused on average household income and per capita income to determine the relative income of individual zip codes.  The total population for 2000 and 2009 by zip code were used for current and projected population demographics.  The demographic data were extracted from the ESRI Business Information Solutions website.  Due to the nature of the extraction tool for demographic data, it was necessary to extract each zip code’s demographic data individually.  The demographics gathered from the ESRIBIS website were given in individual Excel files and required formatting before input into ArcMap.  Although it was necessary to compile the individual zip code files into one file for both income and population demographics, we assured data integrity by using strict naming conventions and confirming that all data entered conformed to that of the original file.  The demographic data were essential to our analysis because they gave us a basis for comparison with our ED patient data.  For instance, we compared the number of ED visits per 100 people in each zip code.  This allowed us to find the relative utilization rate of healthcare services by normalizing the number of ED visits by the total population.  In our analysis of income demographics, the data allowed us to compare the number of uninsured ED visits per zip code with the corresponding average household income.  Finally, the analysis of current ED expansion projects and planned new ED facilities was based heavily upon the population projections for 2009. 

4.0  Methods
4.1  Geocoding Clinic Locations

Before performing any geocoding functions we first had to merge our three road layers into one layer which would cover our entire study area. To create a point’s layer for defining clinic and hospital locations the first step was to set up a geocoding service to link the address file to the roads layer.  In ArcCatalog we began by setting up a geocoding service.  We chose the geocoding service US Streets (File) because this service contains information about streets in separate fields including maximum and minimum address numbers, as well as left and right side of the road information.  This allows for a long street to be divided into sections so that when geocoding the system can determine the specific location of an address along a street that may cover many blocks and be of great distance.  In the US Streets (File) geocoding service, we linked the hospital address locations fields with the appropriate predefined fields set up in the geocoding service, and set our address points table as the  reference data.  With a Geocoding service set up, we then geocoded our addresses in ArcMap.  In ArcMap, the first step was to add the geocoding service we set up.  Once the service was added we geocoded the address points to the merged roads layer.  This matched most of the address points but there were a few results with no matches.  We chose the option to match the rest of the address point interactively.  Many of the unmatched fields were not able to find a match because either the street name had either changed, varied from the common name, was listed as an alternate name, or there were incorrect abbreviations.  When matching interactively we had the option to update the address information.  A few files returned multiple possibilities in which we reviewed and made a selection depending on the score of the match or accuracy rating in which it received, the direction in which it ran (N,S,E,W), and the way it was numbered either even or odd.  When all address points were geocoded we used different interactive selection methods to divide the clinics from hospitals, and exported the data to create separate layers for the different types of healthcare facilities.  

4.2  Zip Code Delineation of Study Area

The creation of our zip code study area required a series of processes in ArcMap.  We started with the ESRI county boundary files from Williamson, Travis, and Hays counties and the Texas zip code shapefile from the United States Census Bureau.  We merged the three county boundary files into one geographic boundary file.  Using the merged county file, we selected all the zip codes that intersected the county boundary lines.  The resulting layer included zip codes for bodies of water such as “787HH.”  We removed these unnecessary zip code identifiers by selecting all of them in the attribute table, switching the selection, and creating a new layer from the selected zip code features.  Once we had removed the large bodies of water, we still had to deal with the zip codes with multiple entries due to discontinuity created by rivers.  In the geoprocessing wizard, we dissolved the zip code features that shared the same attribute in their “ZCTA” field.  In delineating our zip codes for study, we observed that a large number of ED visits were occurring from the nearby Bastrop area in the 78602 zip code.  As a result, we added zip code 78602 which had 2,521 ED patient visits in 2003.  We used made this addition using the “Add to Current Selection” feature of the “Select by Attribute” method.  The resulting 77 zip codes formed the backbone layer that we used in our analysis.
4.3  Mapping Methods
Figures in series 1 were developed using centroid distances from zip codes to all hospitals, then finding the minimum of these distances and determining the nearest hospital.

Figures in series 2 were developed by obtaining population information for the time periods and applying this information to the zip code from which it was gathered.  Figures in series 3 examine total visitation and population.  The total visits to hospital from each zip code are analyzed and standardized based on population.  Figures in series 4 examine income in relation to percentages of uninsured within each zip code.  Figures in series 5 were developed from ICC data using the travel efficiency generated from centroid distance analysis of zip codes and travel distance to hospitals.  An efficiency of 100 percent is achieved when all ED visits are to the nearest ED from that particular zip code.  An efficiency of less than 100 percent occurs when the weighted distance is taken into account based on segments of the population traveling to other hospitals instead of the nearest location
5.0  Results

5.1  Service Areas

5.1.1 Distance to Nearest ED in the Study Area by Zip Code – Figure 1A

As part of our analysis, we developed a map which shows a distance relationship between zip codes and ED (Emergency Department) locations based on zip code centroids.  The centroid of each zip code was measured in comparison to the closest ED location.  The distances of centroids to EDs were placed into 5 categories, ranging from .843 kilometers to 46.3 kilometers.  The map shows that zip codes which include major urban areas and main highways are closer to EDs, with a large cluster around central Austin.  This trend is also shown to decrease with zip codes located on the borders of the study area.  The implications of this map show that the small cluster of EDs might give emergency services a poor response time to the zip codes located on the borders of the study area.  

There are, however, limitations to this particular map.  It is not known where other EDs might be located in proximity to the study area.  If there is an ED located right outside the study area, we would get different results by including these EDs in the analysis.  
5.1.2  ED Service Area by Zip Code – Figure 1B
Finding which zip codes are nearest to a certain ED was an important part of our analysis.  Even though there are 12 EDs in our study area, an 11-category choropleth map was developed to show which zip codes are closest to each ED.  The reason that there are only 11 categories is because two of the EDs (Children’s Hospital of Austin and Brackenridge Hospital) are located in the same building, but have different street addresses.  This map shows that Seton Southwest services the largest surface area, including 136,550 people.  However, North Austin Medical Center services a smaller surface area, but falls in an area that contains 176,472 people.  
5.2  Population

5.2.1 Population 2000 – Figure 2A

From the population demographics that we extracted from the ESRIBIS website, we were able to analyze current and future population growth in our study area.  The majority of the current population in our study area was located in the central portion of Travis County.  Williamson County had higher populations in the south central region of the county surrounding Round Rock and Georgetown.  The majority of the population found in Hays County was in the 78666 zip code, which corresponded to Texas State University and San Marcos.  Overall, the 2000 population for the study area closely reflected the actual locations of current healthcare facilities.
5.2.2 Projected Population 2009 – Figure 2B

The projected population demographics for 2009 showed that within Travis County the most populated areas will most likely be located in north and south Austin.  The tremendous growth currently being experienced along the boundary of northern Travis County should continue.  In Williamson County, the zip codes that represent the cities of Round Rock and Georgetown should have the largest populations.  The growth trend of these two cities appears to be toward Cedar Park in the west.  The population projection of Hays County show the region occupied by the cities of Kyle and Buda should also experience increases in population.
5.2.3 Percent Increase in Population 2000-2009 – Figure 2C


 Large percentage increases in the change in population between 2000 and 2009 were shown to occur throughout Williamson and Hays counties.  Both counties are expected to experience growth that range from 45 to 66 percent on average.  The greatest area of population increase was the stretch of Williamson county zip codes along the southern border of the county boundary adjacent to Travis County and the northwestern zip codes of Travis County along the county boundary.  The percentage increase in population for central Travis County was significantly lower than the rest of the study area, except for the three zip codes bordering along the northeastern border of Williamson County.  The smaller increase experienced by central Travis County was probably the result of being already densely populated and lacking further space for development.        
5.3  ED Utilization

5.3.1  ED Utilization in 2003 – Figure 3A


Our team decided to produce a map that shows the total amount of ED visits per zip code for 2003.  The map was divided into 5 categories, with the lowest starting at 9 visits and the highest reaching 18,452 visits per zip code.  By analyzing the map, it is clear that zip codes which are in close vicinity to EDs have a higher visit rate than zip codes that are further from EDs.  


However, this map contains limitations for completely accurate data analysis.  The zip codes that fall on the border or outside the study area are the zip codes that seem to have the least amount of ED visits.  The population of these outlying zip codes could possibly be traveling to EDs that are not shown in the study area, giving this map inconclusive results.

5.3.2 ED Utilization Normalized by Population in 2003 – Figure 3B

Our team was interested in determining the number of ED visits that are made by each zip code.  This was done by establishing the number of ED visits per 100 people that occurred during 2003.  Our team wanted to compare this map to the average household income level from the 2000 census to determine if there was any correlation between the two.  Upon comparing the two maps, it was discovered that the lowest level income households generally have the highest number of ED visits, at a rate of 50-87 per 100 people.  One notable exception to this appears in south central Williamson County, where a higher utilization rate occurs in an area with above average household income.  However, limitations were discovered for this map and its end results.  A few of the zip code regions that fall on the border or outside the study area are shown to have the lowest level of ED visits per 100 people.  This is possibly due to ED visits occurring in locations outside of the study area.

5.4 Distribution of Income and Insurance

5.4.1  Distribution of Income – Figure 4A

As part of our analysis, our team wanted to compare hospital locations to average household income per zip code.  After analyzing the map, it was determined that most of the EDs are located in lower and medium income-level zip codes.  This appears to be due to the fact that the EDs are centered on major highways, and the upper income-level zip codes are located further from major highways.  This map also shows that the highest income population generally lives around Austin and west of I-35. 

5.4.2 Distribution of Uninsured Population in 2003 – Figure 4B

Another part of our analysis included finding the distribution of uninsured population per zip code based on ED visits.  Our team created a map which breaks down the uninsured population into 5 categories, the lowest starting at 5% and the highest ending at 54%.  Upon reviewing the map, our team came to the conclusion that the highest amount of uninsured people reside in northern Williamson County.  I-35 also appears to be a dividing line in central Travis County, with the lowest percent of uninsured residing in zip codes to the west of I-35 and a higher percent of uninsured to the east of I-35.  
5.5 Travel to Emergency Departments

5.5.1  Percentage Travel Efficiency – Figures 5A1 and 5A2


As part of our analysis, we derived two maps that show the percentage travel efficiency to EDs based on ED location and zip code centroids.  These maps include Overall Travel Efficiency, and Uninsured Travel Efficiency.  The Overall map shows that zip codes which are in close proximity to EDs are generally less efficient than zip codes that are on the perimeter of the study area.  The Uninsured map shows many of same characteristics of the overall map, but with a general decrease in efficiency throughout.


There are limitations to these maps though.  The main limitation is the fact that ED locations outside, but in close proximity to, the study area are not known.  Knowing these ED locations could possibly give our analysis varying results.  Another limitation is the use of centroids for distance determination instead of actual address locations.

5.5.2 Percent Visiting Nearest ED - Figures 5B1 and 5B2

Locating which zip codes have the highest percent of visits to nearest EDs was an important part of our analysis as well.  Our team created two maps to depict this information:  Percent Visiting Nearest ED: Overall and Percent Visiting Nearest ED: Uninsured.  After analysis of the maps, we came to the conclusion that areas with the highest percentage of nearest overall ED visits included areas in southern Hays County and northern Williamson County.  Zip codes located in central Travis County were shown to have an average number of visits to the nearest ED.   Analysis of the percentages of uninsured ED visits indicated a large number of the uninsured residents in the study area appear to have low accessibility to nearby ED care.  These maps generally exhibit the same limitations as stated in the Percentage Travel Efficiency exhibits.
5.6 Overview of Visitation – Time of Day and Day of Week

5.6.1  Time of Day – Figure 6A

When analyzing the adequacy of the current health care system in our study area an important item to look at was the time of visit to EDs *.  Our findings show that there is a relatively constant decline in the number of visits between the hours of 8:00 p.m. and 6:00 a.m.  At 6:00 a.m. there is a considerable increase in the number of visits until 12:00 p.m., with the largest increase occurring between the hours of 8:00 a.m. and 9:00 a.m.  The greatest cluster of emergency visits occurs between the hours of 10:00 a.m. and continues until 10:00 p.m. with the highest number of visits occurring between 7:00 p.m. and 8:00 p.m.  After 10:00 p.m. the numbers of emergency room visits continue to decline until 6:00 a.m., this is assumed to occur due to the fact that at those times most people are resting during those hours.

* The data in this section relating to hour of visit was unavailable from the John’s Community Hospital.
5.6.2 Day of Week – Figure 6B

Another part of our analysis of ED visit characteristics was the day of the week in which the visit occurred.  Our findings show that the highest number of visits occurred Saturday through Monday with over 60,000 visits per day and the highest amount of visits occurring on Sunday with over 61, 000 visits.  Tuesday through Friday there are slightly fewer visits to the emergency room with little variation.  

6.0 Discussion

6.1  Impact of Population Growth


A significant focus of our project was to support or contest the current expansion projects and planned new facilities in our study area.  We used the rate of population growth from 2000 to 2009 and the projected 2009 population data in our analysis.  By approximating the 2000 and 2009 healthcare service population for each current hospital, we were able to determine which hospitals would likely undergo the greatest increase in healthcare service demand.  We created healthcare service areas for each hospital by allocating the population of each zip code to the hospital location that was nearest the zip code centroid.  In comparing those hospitals with the largest population growth and the current healthcare facility expansion projects, we found a disparity in the results.  Although Round Rock Medical Center, the hospital with the largest percent growth of 81.9%, was one of the hospitals currently undergoing expansions, the remaining three hospitals with expansion projects were among the last four hospitals of eleven ranked by percent growth.* From this unexpected result, we deduced that hospital ED expansion projects are likely just as much about updating old facilities as increasing healthcare service capacity.  We found that the current hospital expansion projects did corresponded well with the population projections for 2009.  The hospital expansion project for St. David’s South Austin Hospital, for example, was aligned with the growth expectations for not only south Austin but the region extending south into the cities of Kyle and Buda. 

*For this analysis, we combined Brackenridge and the Children’s Hospital of Austin Service areas due to their proximity.

From our analysis of projected population growth the southern region of Williamson County showed the most growth potential.  The presence of multiple new planned facilities in this region affirmed the argument that such an increase in healthcare service demand could only be met by the building of one or more new hospitals.  In addition, high intensity population growth corridors such as Cedar Park would require the placement of a new facility west of the current hospital clusters along Interstate 35 in Williamson County.  Although we supported the building of the Triad’s proposed Cedar Park location, we were concerned with the proximity of the Scott & White and Seton’s planned facilities.  In discussing the growth potential in Williamson County, Rob Hardy, associate executive director of Scott & White, stated “the real concern is you could have medical facilities that are ubiquitous as Starbucks.”  Because Scott & White’s new facility plans are still subject to discussion until early next year, we felt that such an undertaking would most likely not be in their best interest due to the size of Seton’s planned new facility and the expansion project of Round Rock Medical Center. 

 
In creating our suggested site for a new healthcare facility, we focused on the site location analysis on Williamson County.  We used a calculation of the hospital locations for Round Rock Medical Center, Georgetown Hospital, and John’s Community Hospital weighted by the population growth of their respective service areas to find our suggested location.  Our suggested site location fell extremely close to Seton’s new planned facility.  This confirmed our support for the planned Seton facility location in Williamson County. 

Another method that may have employed if we were to further our analysis would have been to use the centroid locations of each zip code in Williamson County weighted by the projected 2009 population to suggest another hospital facility location. We would have also liked to include analysis of healthcare service bed capacity per capita statistics in order to determine the extent of new facilities and expansions that would be necessary for each county to change from a medically underserved area.  The problem we faced in our analysis was not the limitations of our data but rather the immense possibilities for various methods of analysis that our data set allowed us.  Overall, we felt that our GIS approach offered beneficial quantitative and visual analysis of a very complex industry for a large study area.  Site location analysis is not new to facility planning in the healthcare industry and such analysis is necessary when embarking on any facility developments of this scope.
6.2  Distribution of Uninsured Population compared to Distribution of Wealth

Upon comparing the distribution of uninsured population to the distribution of wealth, it was determined these two aspects had an indisputable correlation.  The zip codes in which the population had a higher income level were also shown to have a lower percentage of uninsured.  Like the Distribution of Uninsured Population map, the Distribution of Income map shows I-35 to be a dividing line of wealth in Travis County, with the highest income zip codes to the west and the lowest income zip codes to the east.  To further analyze the uninsured population, our team created a pie chart which depicts payment methods used by patients in each zip code.  This chart reveals that 27% of the patients which visit EDs are uninsured.  You can also see that 36% of ED visits are done so by people with commercial insurance, and 37% are people with government insurance.  


If you compare this to the map depicting distribution of uninsured population, you will see that only a small percent of zip codes contains the majority of uninsured population.  Why does such a small area contain the majority of uninsured population?  Further analysis would probably reveal that these zip codes have the highest unemployment rates and lower property values.  
6.3  Methods to Reduce Overcrowding

6.3.1
Augmentation of existing clinics

A possible solution to reduce over crowding in hospitals is the allocation of more non-emergent care services to existing health care clinics.  Our studies indicate there may be an insufficient number of primary care services in under-served communities as well as reduced availability of same-day and after-hour appointments.  These individuals usually have little choice except to go to the Emergency Department for non-emergent care resulting in significant overcrowding and increased wait time per visit.  With the extension of local health clinic hours there would be increased availability for health care visits.  This could significantly reduce unnecessary overcrowding in Emergency Departments.  


Another solution would be to increase the level of service from “wellness” clinics to minor emergency facilities.  This step, combined with a directed advertising campaign to increase awareness of expanded service could also help reduce Emergency Department overcrowding using the new expanded clinics.  
6.3.2  Seton Hospital “ER Express”

One method of reducing ER overcrowding and increasing efficiency of service is the “ER Express”, a recently enacted program at Seton and Seton Northwest Hospitals in Austin.  According to the website for Seton hospitals, the ER Express is “a new program to rapidly treat minor illness and injuries in our state-of-the-art emergency department. Our goal is to make certain you are seen within 30 minutes by our highly trained team of physicians, nurses and technicians.” (ER Express, 2004)

According to Heather Eaton, an employee in Seton Northwest’s Emergency Room, the benefits of the program include less wait time, less expense, and an elimination of unnecessary ER visits.  Patients see the triage nurse; their diagnoses are worked up, and are then treated in either a clinical setting or are sent to the emergency room depending on the severity of their illness or injury.  One of the benefits of this method is the immediate availability of a full-service ED if the patient’s diagnosis is worse than expected, thereby eliminating unnecessary re-transport to an appropriate facility. (Eaton, 2004)

The current hours of operation for the ER Express are currently 11 am -11 pm, 7 days a week.  An analysis of the 2003 ICC data indicates that during this time period approximately 70% or 22,466 emergency room visits occurred at Seton Northwest.  This, coupled with an approximate 49 percent (ICC, 2004) of unnecessary visits to the ER, could result in an average savings of $165 dollars per visit (Roser, 2004) and a possible cost reduction of over $1,800,000 dollars at this hospital alone.

6.3.3 Capacity Expansion

Expansion of current hospital facilities is one way to provide adequate health care service to a growing population.  Many of the Hospitals located in our study area have recently been undergoing major renovations and expansions.

6.3.3.1 Building New Hospitals – Planned Facilities
Triad - Cedar Park Area

“Thursday night, after 10 months of negotiation, Cedar Park announced its plan for a $55 million, 75-bed, full-service hospital that promised 150 jobs to the city by its expected opening date in 2007.  The hospital will have a 24-hour emergency room, inpatient care and surgery, obstetrics, cardiology, pediatrics and more.” (Roser and Powell, 2004)

Seton – Round Rock Area

“Seton is planning to build 160 beds, at a cost of roughly $1 million a bed, said John Brindley, president and CEO of Seton Medical Center, Seton Southwest Healthcare Center, Seton Northwest Hospital and leader of the Williamson County project.  It would employ about four people for every bed, more than 600 workers, Brinkley said.  If all goes according to plan, the doors would open during the 2009-2010 fiscal year.  The site, 75 acres, is on the southwest corner of Chandler Road and FM 1460.  It is part of Avery Ranch and is next to the Round Rock Higher Education Center.  It is within a half-dozen miles of Round Rock Medical Center.”

(Roser and Powell, 2004)
Seton - Dell Children's Medical Center of Central Texas – Central Austin Area


SETON has broken ground on a new state-of-the-art regional children's medical center. Located at the former Robert Mueller Municipal Airport site, the new facility is scheduled to open in 2007.  This new facility will include 169 beds and 13 operating rooms.  Upon completion, this facility will replace the existing Children’s Hospital of Austin (CHOA).  The current CHOA facility, currently co-located with Brackenridge hospital will move to the new site.  The existing CHOA area will allow for the expansion of Brackenridge hospital upon completion of the move.  (Seton, 2004)
6.3.3.2  Expansion of Existing Hospitals

Seton Medical Center

Seton Medical Center has currently been expanding for the future.  New additions to the hospital include new surgical suites, recovery rooms, and day surgery support.  Also a renovation in the emergency department has created 11 additional treatment rooms.  This project is set to be completed in January 2005.  With these improvements 200,000 square feet will be added on to the existing 457,000 square feet.  (Seton, 2004)
Brackenridge Hospital

Brackenridge Hospital has made some expansions and renovations to meet the needs of patients and visitors.  One area of expansion is in the Emergency Department.  The project will add 5 beds to the department as well as build new waiting, registration, and security areas.  Also there will be and addition of six new treatment rooms with a nurse’s station and the remodeling of the existing nurse’s station in the treatment area.  The completion date was set for May 2004.

(Seton, 2004)

South Austin Hospital

“AUSTIN, Texas-In a press conference today, St. David's HealthCare Partnership (SDHP) executives unveiled the completed $50-million expansion project at South Austin Hospital, including an expanded emergency department and new cardiovascular facilities, among other improvements.” (St. David’s, 2004)
Round Rock Medical Center

“St. David’s, which made a variety of improvements to Round Rock Medical Center, will spend $58 million over the next three to five years to nearly double the size of its 127-bed hospital.” (Roser and Powell, 2004)
7.0  Limitations, Conclusions, and Suggestions for Further Research

7.1  Limitations of the project

There are many limitations in addition to those already stated in the project that cannot be fully addressed in this report due to length, time, and data considerations.
· Location at time of injury / illness:

There are two possible problems with the method of address categorization in the data:

A) No method to account for commuters or other travel is inherently feasible with the data.  For example, a person who lives in Round Rock and works in south Austin develops a sudden illness.  This person would be classified as traveling from Round Rock, even though the actual travel distance from south Austin to the hospital could have been as small a couple of kilometers.

B) Persons whose billing address is not their residence also would be incorrectly categorized, using the same basic scenario as stated above.

7.2   Conclusions

Within the next 5 years, population in Central Texas will continue to grow at an alarmingly fast rate based on current projections.  Demand for emergency services will also increase within this time period.  Currently steps are being taken to reduce this burden on the ED system.  With these steps it seems that the implementation of new facilities and expansions is only going to keep up with population growth, instead of alleviating non-emergent use of the EDs.  Correcting an existing problem with brick and mortar may help reduce overcrowding, but does not address the need for basic service.  The growth of ED demand due to lack of accessibility to basic service by segments of the population is already crowding an imperfect system, and only if these deficiencies are corrected will the ability to reduce overcrowding be possible.
7.3  Suggestions for further research

· Although the data contained information relating to age, sex, and diagnosis, this information was not analyzed. 

· In depth analysis of ED visitation during working hours was not analyzed.  Further analysis could result in a broader understanding of possible commuter effects with regards point of origin at time of illness / injury.

· Specific diagnosis was not analyzed by this report.  Although covered in the ICC report and a valuable source of information, no analysis was done using this information
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