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Abstract 

Medicaid Expansion and closing of Emergency Departments (ED) like Earl K. Long, Baton Rouge 

General Mid-City ED, and Champion Medical Center changed the health care landscape in East 

Baton Rouge Parish (EBRP). In this research study, a Geographical Information System (GIS) is 

used to analyze the impact of the expansion of Medicaid and the inauguration of Our Lady of the 

Lake North Baton Rouge ED (OLOL NBR ED) over the utilization of Franciscan Missionaries of 

our Lady Health System (FMOLHS) for both emergency and non-emergency health care services. 

This study is performed across the 58 neighborhoods of EBRP. Overutilization of ED is another 

major issue faced by the health care providers. This research study also focusses on the impact of 

expansion of Medicaid on over-utilizers of FMOLHS ED facilities in EBRP. The patient data 

obtained from the Electronic Health Records (EHR) of Francis Missionaries of our Lady Health 

System (FMOLHS) is geocoded and mapped into ArcGIS software. The census information that 

is publicly available for EBRP as shape files is used to map and join geocoded patient data to form 

heat maps. After the expansion of Medicaid, there is a significant increase in patient visits in 

FMOLHS ED and non-ED facilities (primary care centers) due to an increase in the number (count) 

of patients to these facilities and not to an increased rate of visits per patient.  More proportion of 

patients started visiting FMOLHS ED facilities from lower-income neighborhoods in EBRP and 

FMOLHS non-ED facilities from medium-income neighborhoods after the expansion of Medicaid. 

After the inauguration of OLOL NBR ED, there is a significant reduction in the number of patients 

to other FMOLHS ED facilities (OLOL RMC ED and Livingston ED). The highest reduction in 

patients count to OLOL RMC ED and Livingston ED is observed in the lower-income 

neighborhoods compared to the reduction in patients count in the medium and higher income 

neighborhoods after the inauguration of OLOL NBR ED.
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Chapter 1.  Introduction  

1.1. Background 

In the health care system, overuse of resource-constrained Emergency Departments (ED) is a 

critical concern in areas with large populations of Medicaid, Medicare and uninsured residents. 

Utilization of ED for non-emergency purposes in the USA is responsible for a wasteful spending 

of $38 billion annually by health care providers all over the country [1].  

 Utilizing ED for non-emergency medical needs is considered  ED overutilization and patients 

visiting the ED four or more times in a year without hospital admission are defined as ED over-

utilizers [2]. It is observed that ED overuse for non-emergency medical needs is higher in 

communities with fewer outpatient services [3, 4]. East Baton Rouge Parish is a representative of 

many underserved and urban communities. In 2018, the poverty rate of East Baton Rouge Parish 

is 19.7% which is higher than the national average poverty rate of 14% [5] and 10.6% of the total 

population of the parish is uninsured [6]. According to Health Resources & Services 

Administration (HRSA) [7], areas or population with few primary care providers, high infant 

mortality, high poverty or a high elderly population are considered as underserved areas or 

underserved population. In East Baton Rouge Parish, the most underserved population is 

concentrated in the northern part, specifically with zip codes 70802, 70805, 70806, 70807, 70811, 

and 70812. Community Needs Index (CNI) which is an indicator of a communityôs demand for 

health care services of these zip codes is between 4.2 and 5 that reflects the highest need for health 

care services [8]. The closure of the state-owned Earl K. Long Hospital/ED in April  2013, Baton 

Rouge General Mid-City ED in March 2015 and Champion Medical Center in August 2017 

affected the health care landscape in parish leaving its northern part with no emergency health care 

services. Besides the accessibility to the health care providers, expansion of Medicaid could be 

another important aspect responsible for ED overutilization in the parish. Evidence suggests that 

expansion of Medicaid, had great influence on utilization of ED and health care centers and 

increased ED visits and created changes in payer mix [9]. It is important to identify and understand 

the key aspects and factors responsible for ED overutilization in East Baton Rouge Parish.  

 This research study uses patient data from Our Lady of the Lake Regional Medical Center 

(OLOL RMC), the largest hospital system in Louisiana and affiliated to Franciscan Missionaries 

of Our Lady Health System (FMOLHS). East Baton Rouge Parish (EBRP) that contains different 

cities including Baton Rouge, Baker, Brownfields, Denham Springs, Old Jefferson, and Zachery 

is considered as the study area. A Geographic Information System (GIS), which facilitates working 

with spatial data, is used to map the patient data over the parish layer and different census block 

groups in the parish to identify the relationships between ED utilization rates and factors 

influencing them.  

1.1.1. GIS 

GIS is a spatial-visualization, computer-based tool that visualizes, analyzes, stores, and 

manipulates geographic information. In the healthcare industry, GIS is useful in combining the 

geographic and health care data to identify the relationships among various environmental factors, 

chronic diseases, hospitals accessibility and utilization, variables that are specific to health or 

illness. GIS has vast applications in health access and planning, health promotion, community 

profiling, disease surveillance in many countries [10, 11]. GIS includes different tools that enables 

working with multiple data layers simultaneously and perform different spatial analysis to identify 
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patterns in the data and data layers and thereby, identify spatial relationships and trends by creating 

heat maps, trend graphs and charts. In this research, a GIS tool namely ArcGIS Desktop (version 

10.6.1) is used to map the patientsô locations using the latitude and longitude coordinates obtained 

by geocoding the individual patient addresses, census data, community information available 

through online sources US Census Bureau (www.census.gov), publicly available community 

information to use spatial analysis techniques to identify the patterns of ED overutilization. 

1.1.2. Health Care in Louisiana and East Baton Rouge Parish 

Expansion of Medicaid eligibility was called in June 1st, 2016 and it made residents of Louisiana 

with income up to 138% of federal poverty level eligible for Medicaid enrollment [12]. The health 

care coverage for the newly enrolled Medicaid population is brought effective from July 1st, 2016. 

In 2017, nearly 28 million of the population in the USA are uninsured [13]. As of 2018 calendar 

year (CY), nearly 59.1 million and 75.1 million USA population are enrolled on Medicare and 

Medicaid [14]. Uninsured patients and Medicaid patients account for 15% and 30% of all ED visits, 

respectively. But, only 7.5% and 22.8% of the uninsured and Medicaid patients are admitted in the 

hospital post their ED visit [9]. Though Medicaid eligibility expanded to provide health care to the 

indigent population, it created many challenges in health care industry, and is believed to 

eventually have increased patients demand in the ED abruptly [1]. It appears that the new 

population of Medicaid enrollees who are not accustomed to the traditional health care patient 

workflow may be using the  ED for non-emergency medical care at a higher rate [8].  

 Another important factor for ED overutilization and hospital readmissions is inappropriate 

management of chronic diseases. Chronic diseases are defined as conditions that last 1 year or 

more and require ongoing medical attention or limit activities of daily living or both [15]. 

Hypertension and diabetes are the two leading chronic diseases in the USA. These diseases are 

ambulatory care-sensitive conditions that are more appropriately managed in the outpatient setting 

and benefit from continuity of care that is not available in a ED. Poverty and other factors related 

to low socioeconomic status (SES), e.g. unemployment, stress and lack of social support and 

services are social determinants of health (SDOH) strongly associated with chronic diseases like 

obesity, diabetes and cardiovascular disease [16, 17]. As mentioned in Figure 1.1, Robert Wood 

Johnson Foundation [18] stated that personal behaviors, and the receipt of medical care are shaped 

by living and working conditions, which in turn are shaped by economic and social opportunities 

and resources. More than 75 million people in the country have two or more chronic conditions. 

Moreover, patients with chronic conditions are often concentrated in neighborhoods that contribute 

to their diseases. Hence, it is important to look at ED visits, hospital admissions and chronic 

conditions within the context of social environment [19] to improve health outcomes in the current 

system.  
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Figure 1.1. Influences on health [18] 

 Diabetes and cardiovascular disease are two major chronic diseases in Louisiana and East 

Baton Rouge Parish. According to America's Health Rankings analysis of Centers for Disease 

Control and Prevention (CDC) [20], in 2018, nearly 39% of adults in Louisiana had high blood 

pressure ranking 45th state in the USA. Based on Community Health Needs Assessment-2018 [8], 

more than 11.6% of East Baton Rouge Parish population has diabetes, 4% are diagnosed with a 

heart attack and 3% had a heart stroke. However, there is variability in the SES, health insurance 

status, food insecurity, and demographic composition within zip codes. These circumstances, 

including the reasons of more underserved community areas, uninsured, and Medicaid population 

in the city are responsible for many non-emergency patient visits at FMOLHS ED. Many of these 

visits are for low-acuity care that do not require emergency services. These visits can cause serious 

issues for patient care in the ED. If these patients occupy ED beds, they cannot be utilized for 

patients seeking emergency attention, which leads to patient holds in the ED. Moreover, there are 

uninsured and homeless people who visit ED for their non-emergency needs [21]. These issues 

threaten public safety and reliability on EDs and thereby health care services [22].  

1.1.3. OLOL RMC and FMOLHS 

OLOL RMC falls under FMOLHS, which includes five hospitals. It is the largest private medical 

center in Louisiana with more than 800 licensed beds [23]. Our Lady of the Lake Physician Group 

(LPG) primary care clinics are located throughout the state and the Louisiana State University 

(LSU) Health Baton Rouge primary care and urgent care clinics provide services to the indigent 

population of EBRP. A common Electronic Health Record (EHR) is maintained by all the 

FMOLHS affiliated hospitals and clinics including OLOL RMC which can be used to generate 

large patient cohorts. The Electronic Medical Records (EMR) of OLOL RMC and LSU Health 

Baton Rouge primary care are used to create patient cohorts that covers a large percentage of EBRP 

population. Furthermore, Medicaid beneficiaries report better access to health care and higher 

service utilization for chronic conditions compared to uninsured people [24]. Diabetes and 

cardiovascular disease, which are two chronic diseases prevalent in the parish, is used to determine 

the effect the social and built environment has on health outcomes of different payer groups. 
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 Integrating patient data and geographical information into GIS can identify the residential 

information of OLOL ED utilizers and over-utilizers. GIS plays a prominent role in spatial 

mapping and modelling at neighborhood level for better understanding of the dynamics between 

environmental factors and the chronic diseases (cardiovascular disease and diabetes). International 

Classification of Diseases (ICD) codes are used by physicians and health care providers to classify 

and code all diagnoses, symptoms and procedures recorded in conjunction with hospital care in 

the USA. The 9th and 10th versions of these ICD codes that are termed as ICD9 and ICD10 codes 

are used in this study to identify patient cohorts by diseases and other demographic characteristics. 

This study employs GIS by exploring the relationship among health conditions, health care access 

and utilization within the overarching community context.  

1.2. Problem Statement 

Overutilization of ED for non-emergency medical needs is one of the most important factors that 

affect the shape of health care centers in different aspects including ED overcrowding, high 

demand for ED services, and financial losses. EBRP representing many urban and underserved 

communities has ED overutilization as one major issue in health care system. The EDs of 

FMOLHS faces many problems with ED patients visiting for non-emergency medical needs. The 

closure of multiple ED and medical centers namely Earl K. Long Hospital/ED, Baton Rouge 

General Mid-City ED, and Champion Medical Center between 2013 and 2017 altered the parishôs 

health care landscape leaving the northern part of the city without emergency health care services 

or after-hour low acuity like urgent care. This impacted the utilization rate of other health care 

providers including FMOLHS ED. It is observed that the Baton Rouge Generalôs Mid City ED 

suffered a financial hit due to the closure of Earl K. Long Medical Center which is one of the major 

reasons for its closure [25]. To close the gap in the emergency health care services in the parish 

and enable closer health care facilities to the residents, OLOL North Baton Rouge ED (OLOL 

NBR ED) is inaugurated on November 15, 2017. It is essential to study the FMOLHS ED visits 

and demand before and after the inauguration of OLOL NBR ED by studying the demand, 

utilization rates and patterns of OLOL NBR ED. It is intended to study the impact of the 

inauguration of OLOL NBR ED over the urgent care visits of FMOLHS and ED patients with a 

primary care center follow-up visit but it is not conducted since the full EBRP FMOLHS urgent 

care centersô patient data is not obtained from the EHR of FMOLHS.  

 Expansion of Medicaid facilities to Louisianaôs population from July 2016 introduced more 

changes to the area's health care system. Baicker et al. [26, 27] identified the outcomes of a similar 

expansion of Medicaid in Oregon, and found that it did not reduce ED use because it did not 

improve access to primary or urgent care. This study also identified that expanding Medicaid 

eligibility had no significant impact on specific health outcomes, and there was no demonstrable 

benefit in control of hypertension, cholesterol or diabetes.  It is important to understand the impact 

of the expansion of Medicaid on the utilization of both emergency and non-emergency medical 

services in FMOLHS ED and eventually all the health care facilities affiliated to FMOLHS. The 

use of GIS in analyzing these aspects of FMOLHS ED may provide a clearer understanding of the 

health care landscape in the parish and identify the major factors and concerns of ED utilizers and 

over-utilizers of OLOL ED.  

 Another important issue in the parish is chronic diseases. It is important to study the 

FMOLHS patient visit patterns to identify the impact of expansion of Medicaid over the patient 

visits for chronic diseases at non-ED facilities of FMOLHS. This research study focusses on the 

use of geospatial data analysis to identify the relationships between health care utilization, health 

outcomes and predictors that can be incorporated at the care delivery point in EBRP using 
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geographic information systems. This research study also focusses on determining and 

documenting analysis procedures by which FMOLHS and LSU HSC may utilize geospatial 

analytics in future studies. 

1.3. Research Objectives 

The specific goals for this research work include: 

¶ Determine statistically, whether the expansion of Medicaid in Louisiana changed the 

utilization rate of FMOLHS ED, and if so, characterize how the ED utilization is 

impacted. 

¶ Determine statistically, whether the expansion of Medicaid changed the FMOLHS ED 

over-utilizers count and their over-utilization at FMOLHS ED facilities. 

¶ Identify if the expansion of Medicaid increased the FMOLHS non-ED visits (visits to 

primary care centers of FMOLHS). 

¶ Determine statistically whether the inauguration of OLOL NBR ED reduced the 

utilization rate of FMOLHS ED.  

A secondary goal is to document procedures by which FMOLHS and LSU HSC may utilize 

geospatial analytics in future studies.  
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Chapter 2.  Literature Review 

2.1. GIS Applications in Health Care Accessibility Measurement 

Determining accessibility to health care centers is an important aspect of ensuring better services 

to their surrounding neighborhood. GIS is used by some researchers to identify health care services 

accessibility. Luo [28] performed a case study using GIS to assess areas with shortage of 

physicians in counties surrounding DeKalb in northern Illinois. The author used Floating 

Catchment Area (FCA) technique to investigate the geographical accessibility of physiciansô 

services by population in different census tracts in the city. In FCA method, circles of varying radii 

with straight-line distances to buffer an arbitrary Euclidean distance based on the number of 

physicians were placed at the centroids of geographic polygons (GC) created in the city and counts 

the number of physicians that fall within each circle. In this study, the geographic polygons were 

census tracts in the city and centroids of each census tract were used to represent all the population 

in each census tract. A major assumption in FCA analysis is that patients will consult their nearest 

physician based on the physicianôs location and evaluates the accessibility of patients with respect 

to neighboring physiciansô location and utilizes only straight-line or Euclidian distance criterion. 

However, people, in general, use road network distance for accessing these facilities instead of the 

straight line or Euclidian paths. Some studies have found that an assumption about patients 

accessing the nearest health facility may not necessarily be the case [29] because patients 

sometimes have to refer to other health services due to specific treatments or the required 

treatments may not be available in neighboring health services. Luo [28] concluded that FCA 

method is successful in providing a brief picture about accessibility and it is important to use the 

actual population and physiciansô locations, and latest street network to obtain accurate 

accessibility results.  

 Luo [30] conducted a case study to determine the accessibility of healthy and nutritious food 

at census block-group level in Springfield city in Missouri. FCA Method is adopted in this study 

to determine the store square footage to population ratio, which is used as spatial accessibility 

indicator, and Huffôs Model is used to analyze the peopleôs selection on food stores. Huffôs Model 

in GIS is used to predict sales or market potential based on distance and an attractiveness factor 

by using Euclidian distances between facilities and demand locations.  

 Nichols et al. [31] used Network Analyst tool in GIS to determine the accessibility to 

mammography resources in Mississippi state. Network Analyst tool in ArcGIS software uses 

network data such as streets data, road network data etc., and create transportation network model 

generated from this data to calculate distance between points in the study area and identify various 

aspects of travel distances like quickest, shortest routes between origin and destination. The 

researcher used drive time analysis technique through Network Analyst tool, which is effective in 

calculating the shortest distances using provided road network data. A drive time distance of 30 

minutes was used in this study to identify the areas within this travel time widow from the 

mammography facilities. Liu [32] conducted a similar study analyzing suitable locations for a 

supermarket in the Minneapolis and St. Paul area in Minnesota. The researcher used network 

analysis methods, Huff model in GIS and considered all the available supermarkets in the city, 

their locations and potentials for this study. Population density per square kilometer, distance from 

other competitors, bus stops, and, the University of Minnesota were considered in determining the 

two best locations for the new supermarket.  

 Observing the previous work done by different researchers in health care to determine the 

accessibility of health care centers and supermarkets using GIS [28-32] strengthened the decision 
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to choose GIS as an analysis tool for this research study. Tools like Network Analyst, drive time 

analysis tool and least cost path analysis tool used in the previous studies [31, 32] provided 

considerable results in determining accessibility. Using Network Analyst tool for this current 

research by ensuring that most updated road network data is used to generate transport network 

layer may provide promising results. According to Wang and Xu [33], using Google Maps 

Application Programming Interface (API) to calculate distances is more advantageous and 

effective compared to Network Analyst Tool in ArcGIS since Google Maps API approach uses 

latest and updated road data, accounts for road congestion and considers differences between peak 

and off-peak hours. The Google Maps API enables mapping and showing important information 

like shortest routes from origin to destination, bus routes available and bus fare, Uber/Lyft fare (if 

a cab is preferred), and travel time via walking or bicycle. In this research, Google Maps API is 

considered to determine the locations of pharmacies, primary health care centers, urgent care 

centers, clinics, EDs for the patients of FMOLHS.  

2.2. GIS Applications in Addressing Socioeconomic Factors and Disease Surveillance 

GIS has its applications in analyzing and investigating socioeconomic factors that determine 

different society related economic factors such as employment, education, and income levels in a 

community, census tract or a state. Hess [34] worked on spatial mismatch literature to visualize 

residence and employment patterns and calculate measures of employment and transport access. 

The author focused on key characteristics of cities and suburbs considering different types of 

transport system used by adults for travelling for work across Erie and Niagara counties. A 

traditional gravity model is used to analyze the job accessibility patterns and determine low-wage 

job access measures.  A gravity model calculates the probabilistic attractiveness between different 

job locations and neighborhoods based on the distance between them and factors responsible for 

attraction. GIS is used in the applications of disease surveillance. Velusamy et al. [35] used GIS 

for spatial mapping of acute diarrheal disease and map this disease pattern ward-wise. Kristen M. 

M and Gerard [36] developed an application using GIS that visualize maps that represent rates of 

cancer as a continuously varying surface based on the data provided to the system across different 

zip codes in Iowa. 

2.3. GIS Applications in ED Utilization Analysis 

Rafalski and Zun [37] used GIS to monitor the ED usage at Mount Sinai Hospital (MSH) in 

Chicago to track cityôs fire department patterns and effects on rates of trauma cases who leave 

without being treated (LWOT). The researchers in this study performed spatial analysis, which is 

used to determine and visualize the accessibility of fire departments by trauma cases followed by 

pattern identification in the underlying data by sub-dividing the city into zip codes. Sharma et al., 

[38] conducted similar analysis on investigating ED visits in North Texas using ED patients data 

obtained from patient data warehouse created by 80 hospitals. Using spatial analysis method in 

GIS, Sharma et al., identified zip codes and census blocks with high ED visits and thereby, 

identified and reviewed ED overutilizers who are referred as frequent flyer patients in the study 

on various aspects regarding their locations, reasons for visits, visits frequency etc.  

 Reece et al., [39] mapped the usage of Emergency Room (ER) which is another name of ED 

and identify the zip codes with the highest rates of ER admissions termed as ñhot spotsò in New 

Orleans city by using patients data of LSU Interim Public Hospital. Reece et al., mapped ED 

patients visits rate by each zip code (per 1,000 residents in each zip code) and overlaid ED visits 

rate on different census data layers like poverty rates, non-whites population and primary care 

physician locations to identify the reasons and other aspects of ED utilization.  Beck et al., [40] 
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identified specific predictors namely number of housing code violations and vacancy rates 

associating with ED visits and hospital readmission for asthma patients by linking individual 

patient and census tract-level information using GIS. ArcGIS software is used to geocode, which 

is a process of generating latitude and longitude coordinates from address field in patient data sets. 

Spatial analysis technique is used to track the ED revisits and re-hospitalizations, which are 

captured by ICD9 codes for asthma disease diagnoses within hospital billing area. 

2.4. Influence of SDOH Measures on ED Utilization  

SDOH measures are defined by the World Health Organization (WHO) as the conditions in which 

people are born, grow, live, work and age [41]. The living and working conditions that are 

considered as SDOH measures define the medical care of a person [18] and it is very important to 

understand the influence of these SDOH measures on the use of ED. Many researchers conducted 

studies in this area in identifying certain SDOH measures that influence ED and, in general, health 

care services utilization. Tsai and Rosenheck [42] conducted a national level study called Veterans 

Health Administration (VHA) study and found that homeless veterans were much more likely to 

use the ED and to be frequent ED users than domiciled veterans.  

 Hwang et al. [43] found that homeless people have more than eight times the incidence of 

ED visits than their counterparts matched in age and sex. Doran et al. [44] through their cross-

sectional survey of a sample of 625 ED patients, identified that more than 48% of these patients 

were either homeless or evicted or concerned about becoming homeless in upcoming two months. 

In addition, nearly 36% of the patients had food scarcity, 40% had food insecurity and 42% of 

patients reported difficulty meeting essential expenses difficulty in meeting essential expenses 

(failure to pay utility bills, money concerns for consulting a doctor and purchasing medicine in the 

past year). Axelson et al. [45] identified that housing and homelessness, food insecurity, low 

literacy, economic insecurity, and access to safety are more responsible for many non-emergency 

patient visits to the ED. According to Ali and McCarthy [46], the factors of inadequate food and 

shelter are associated with increased number of both total and preventable ED visits. Miner et al., 

[47] conducted a cross-sectional study of ED patients at Hennepin County Medical Center, and 

urban, Level I trauma center and identified that a significant proportion of ED patients experience 

food insecurity and hunger. Hunger was observed to be associated with employment status, family 

income, choosing nutritious food, and housing status in the study conducted by Miner et al [47]. 

 Health literacy is another factor to be considered to identify its impact on ED utilization. It 

is defined as the degree to which individuals have the capacity to obtain, process, and understand 

basic health information and services needed to make appropriate health decisions [48]. Griffey et 

al., [49] conducted a study on an urban academic ED that is part of a 13-hospital health system 

and found that patients with inadequate health literacy are responsible for higher use of ED than 

patients with adequate health literacy. According to Balakrishnan et al., [50], patients with limited 

health literacy are less likely than individuals with adequate health literacy to access high-quality 

outpatient care.  

 Spatial analysis and pattern identification methods used in the previous studies [37-40] can 

be adopted in this research for preliminary analysis to identify the patterns of ED accessibility. 

Census block groups with high ED utilization called as hot block groups can be visualized by using 

spatial analysis method in GIS. Based on the research conducted by Reece et al., [39], overlaying 

ED utilization rates over map layers with factors like individual socioeconomic factors, median 

age etc., can identify the influence of these factors on ED visits. Based on the previous studies on 

relationship between SDOH measures and ED utilization [42-50], it is understood that 

homelessness, food scarcity and insecurity, inability in meeting essential expenses like health care 
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consultation, purchasing medicines, health literacy etc., are influencing the ED utilization. The 

impact of these factors in addition to other SDOH measures like literacy rate, accessibility of 

grocery stores, conventional stores, health care services like primary care and urgent care centers, 

clinics, pharmacies etc., are considered to understand the impact on utilization of FMOLHS health 

care services.  

  



10 

 

Chapter 3.  Methodology 

This is a retrospective study where data from various platforms including medical records of 

FMOLHS are gathered and utilized to form initial patient cohorts in East Baton Rouge Parish 

between 2015 and 2018. Datasets obtained from both EHR of FMOLHS and census information 

which are publicly available are prepared and uploaded into the Geodatabase of ArcGIS software. 

The utilization rate of health care centers considering both ED and non-ED patient visits and 

percentage of patients visited which are considered as primary and secondary independent 

variables of this study are calculated and used to visualize the ED and outpatient visits and unique 

patients for each neighborhood in EBRP using ArcMap software. Further statistical analysis are 

performed to identify the correlations and clustering of these independent variables with different 

socioeconomic factors. A detailed description of data collections, geospatial processing and 

analysis procedures and methodology are explained in this chapter.  

3.1. Data Collection and Preparation 
FMOLHS uses a common EHR for the purpose of storing all patients and other sensitive 

information across the FMOLHS affiliated hospitals and clinics including OLOL RMC. EHR 

contains all patientsô EMR including the Protected Health Information (PHI), which is highly 

sensitive information of patients namely patientsô Medical Record Number (MRN), date of birth 

(DOB), Full Name, and address. FMOLHS uses various software platforms like Epic and Cerner 

for storing EHR and other information related to patient visits. An electronic search of the EHR 

provides a list of all ED visits and include patient demographic information (name, medical record 

number, date of birth, age, sex, ethnicity, payer type, and address) and clinical information (date 

of ED visit, ICD9 and ICD10 codes, mode of arrival, and disposition of ED visit). An electronic 

search is also performed for patients diagnosed with diabetes or cardiovascular disease and include 

all the same demographic information and clinical information described above including type of 

visit (inpatient or outpatient) and location of visit. Women and minorities are included in the 

patient cohorts and children medical records are also included in this study.  

 This research study uses data from different platforms and major portion of the data is 

obtained from EHS of FMOLHS, census data and community information available through US 

Census Bureau, publicly available community information like shape files, and health related 

geographic data. This research is approved by Franciscan Missionaries of our Lady University 

(FMOLU) with Institutional Review Board (IRB) number 10102 approved on 06/28/2018 and 

LSU Health Sciences Center (LSUHSC) with IRB number 2018-151 approved on 10/04/2018. The 

letters of IRB approval from OLOL RMC, FMOLU and LSUHSC are attached as Appendix A, 

Appendix B, and Appendix C respectively. This research is also approved by Louisiana State 

University (LSU) with IRB number 4299 on 10/24/2019. The letters of IRB approval from LSU 

is attached as Appendix D. A letter stating the waiver of Health Insurance Portability and 

Accountability Act of 1996 (HIPAA) Authorization from LSUHSC is also attached in Appendix 

E. HIPAA is United States legislation providing data privacy and security provisions for 

safeguarding medical information and HIPAA waiver of authorization is a legal document 

allowing an individual's health information to be used or disclosed to a third party or investigators.   

3.1.1. Patient Data from EHR of FMOLHS 

This research study uses patient records of ED, LSU Health Centers, and LPG Clinics that are 

affiliated to FMOLHS obtained from its EHR between January 2015 and December 2018. ED data 
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contains the information of patients visited any ED of FMOLHS at least once between January 

2015 and December 2018. LSU Health center and LPG Clinics datasets have patientsô data who 

visited primary care and subspecialty care clinics of both LSU Health Centers and LPG Clinics 

that are affiliated to FMOLHS in the same time period. Each patientôs entry in these datasets 

includes four sets of information:  

¶ Admission information: Date and time of visit, health center visited. 

¶ PHI of the patient: MRN, which is a unique number, assigned to each patient to identify 

that patientôs health records at FMOLHS, first and last names of the patient, date of birth 

and address. 

¶ Additional Information: Race, Gender and Financial class stating Medicaid, insurance 

coverage etc., of the patient.  

¶ Diagnosis information: Primary and Secondary ICD9 or ICD10 Diagnosis codes, 

description, and group. The ICD is a system used by physicians and health care providers 

to classify and code all diagnoses, symptoms and its procedures recorded in conjunction 

with hospital care in the USA. ICD9 and ICD10 represent 9th and 10th revisions of ICD 

codes respectively.  

 Patients diagnosed with type 2 diabetes or cardiovascular disease who visited the OLOL, 

OLOL ED, OLOL primary care clinics, and LSU Health primary care centers between January 

2015 and December 2018, are identified using the following diagnosis codes: 

¶ Type 2 diabetes mellitus (ICD9 250.0 ï 250.9 and ICD10 E11.0 ï E11.9),  

¶ Hypertensive disease (ICD9 401.0 ï 401.9 and ICD10 I10 ï I16), and  

¶ Heart failure (ICD9 428.0 ï 428.9 and ICD10 I50.0 ï I50.9)  

 To incorporate this patientsô information into a GIS platform, the address of each individual 

patient is geocoded to obtain the Latitude and Longitude coordinates of the address to map each 

patient as a point coordinate in the GIS system. 

 A code sheet linking the patientôs MRN to an alphanumeric Study Identification Number 

(SIN) is created and stored as a password protected excel spreadsheet in an encrypted computer 

which can only be accessed by research investigators. Additional columns, namely age of the 

patient, latitude and longitude coordinates information obtained after geocoding are added to each 

of the patient data in the datasets. The SIN is used to replace the patientôs PHI data including MRN, 

first and last names, date of birth and address in all the datasets and these de-identified datasets are 

used for further analysis and data mapping. The databases that are used for spatial and statistical 

analysis will  not include any patient identifying information in order to ensure the protection of 

patientôs identity and confidentiality.  

3.1.2. Census Data and Health-Related Geographic Data 

Census data and community information are available through the US Census Bureau and other 

State and local agencies.  This information is linked to the boundary layers to incorporate into the 

GIS system. Additional health-related information like location of community resources, 

recreational areas, health care delivery points, and parks that are summarized as context measures 

are included in a geospatial layer. The community information and context measures that are 

included into the cohort maps are explained below: 
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 Community information : Community information includes demographic composition, 

household composition, housing conditions, education level, employment sectors, food and 

vehicle access across census tract, census block group and census block level. The source for this 

primary community data is US Census data1  and the American Community Survey2  for 

information on demographics, housing, employment/income, at different geographic levels. 

Census tracts, zip codes, census block groups, and census blocks information are available through 

the US Census Topographically Integrated Geographic Encoding and Referencing (TIGER)3  in 

the form of shape files that can be easily incorporated into the GIS system as map layers. The 

census data files on the respective online sources updated on November 27, 2018 are used for the 

research study. 

 Context measures: This data includes health-related information like location of community 

resources, recreational areas, and health care delivery points. Context measures are geocoded and 

incorporated into a GIS system. This type of data includes crime, fire, business locations, housing 

developments, adjusted property, and parks available at Open Data BR4. Transportation and 

geopolitical locations and boundaries are obtained through East Baton Rouge Parish GIS Program 

(EBRGIS)5. Google Maps API is used to gather information on pharmacy, health care facilities 

(pharmacies, clinics and hospitals), grocery stores, conventional stores, bus routes. Origin to 

destination Travel distances in different aspects by car, bus, bike, and by walk and travel times 

between patients and health-related resources are obtained from Google Maps API and ArcGIS 

Network Analyst. For the facilities of bus routes and cab services like Uber and Lyft, transport 

fares are calculated between origin and destination using Google API.  

3.1.3. Geocoding 

Geocoding is the process of converting a physical address to a location on earthôs surface such as 

latitude and longitude coordinates. The process of batch geocoding is to geocode multiple 

addresses as a batch through submitting the list of addresses to be geocoded in the form of a comma 

separated values (CSV) file or an excel file. For this research study, Texas A&M University 

Geoservices [51] is used for geocoding the address of each patient in the datasets. The geoservices 

offered by Texas A&M University adds a match score (on a scale of 0 to 100) to represent how 

granular the given address is geocoded which can be used to determine the accuracy of geocoding 

process for specific addresses.  

 The datasets of patient visits obtained from EHR of FMOLHS are obtained as Excel 

spreadsheets. From these datasets only address columns which include Address Line1, Address 

Line2, Street, City, State and Zip Code columns are copied to a separate Excel spreadsheet. These 

address columns are filtered to obtain only unique addresses and are saved as a separate Excel 

spreadsheet. A Macros is coded using Visual Basic for Applications (VBA) in Excel to split this 

excel spreadsheet containing unique patientsô addresses into individual CSV files each containing 

2500 addresses for the purpose of batch geocoding using Texas A&M University Geoservices. 

Each of these CSV files are then uploaded into the batch geocoding portal of Texas A&M 

University Geoservices and validated them to ensure that each CSV file consists of address 

                                                      
1 http://www.census.gov/data.html. Accessed on: April 2, 2019. 
2 http://www.census.gov/programs-surveys/acs/. Accessed on: April 2, 2019. 
3 http://www.census.gov/geographies/mapping-files/time-series/geo/tiger-geodatabase-file.html. Accessed on: April 2, 2019. 
4 http://data.brla.gov/. Accessed on: April 2, 2019. 
5 http://data-ebrgis.opendata.arcgis.com/. Accessed on: April 2, 2019. 

http://www.census.gov/data.html
http://www.census.gov/programs-surveys/acs/
http://www.census.gov/geographies/mapping-files/time-series/geo/tiger-geodatabase-file.html
http://data.brla.gov/
http://data-ebrgis.opendata.arcgis.com/
http://data-ebrgis.opendata.arcgis.com/
http://www.census.gov/data.html
http://www.census.gov/programs-surveys/acs/
http://www.census.gov/geographies/mapping-files/time-series/geo/tiger-geodatabase-file.html
http://data.brla.gov/
http://data-ebrgis.opendata.arcgis.com/
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variables in the required format of the geoservices portal. All the uploaded CSV files are then 

geocoded using Batch Geocoding process.  

 After geocoding all the CSV files, the geocoded CSV files are downloaded and merged into 

a single Excel spreadsheet through Command Prompt. Besides the latitude and longitude 

coordinates, the merged Excel spreadsheet contains additional columns like Source, TimeTaken, 

UpdatedGeocoding, Version, ErrorMessage, TransactionId, naaccrQualCode, naaccrQualType, 

GeocodeQualityType, FeatureMatchingResultCount etc. The obtained Excel spreadsheet is 

cleaned to remove all these additional columns and contain only FeatureMatchingGeographyType, 

Match Score, Latitude, and Longitude columns besides the address information. 

FeatureMatchingGeographyType column is used to identify whether the geocoded address is 

matched from the street address, census block address, census block group address, polygon 

centroid etc. In the geocoded patient visits dataset, additional fields like age of the patient, number 

of visits by individual patient, latest visit to the ED, number of visits every year etc., are calculated 

for future analysis purposes. 

3.1.4. Geospatial Analysis 

In this research study, ArcGIS Desktop software, version 10.6.1 is used for geospatial analysis. In 

ArcMap software, geodatabases are used to contain, store and work with geocoded patients and 

census data in the form of shape files and layer files. All the census information including the 

community characteristics, census data, census block groups, and census blocks are publicly 

available as shape files and patientsô data obtained from EHS of FMOLHS is obtained as Microsoft 

Excel files (.xlsx files). After geocoding the patient addresses, the geocoded patient data is 

uploaded into Geodatabase of ArcGIS where each data file is uploaded as a layer file. Universal 

Transverse Mercator (UTM) coordinate system is considered for all the data layers and the 

coordinates of the map layers are displayed in meters.  

 There are different basic and advanced geospatial processing tools that are used in this study. 

Attribute and Spatial Query tools, popular as Query tools, are used for preliminary data selection 

between two layers to identify the overlapping data points. Attribute Join, Spatial Join and Map 

Overlay tools play important role in this research in overlaying and joining census layers and 

patient pointsô layer. Spatial analysis techniques like Spatial Smoothing and Spatial Interpolation 

techniques are also considered to visualize the ED and hospital utilization concentrations and 

utilization rate. They are further used to generate heat maps and other density maps.  

3.1.5. Exporting Map Layerôs Attribute Table data into .sav File 

SPSS software (version 25) is used in this study for statistical analysis purposes and the data files 

that can be processed by this software are with .sav file extension. The map layers obtained from 

spatial joining of patient visits data layers with census data layers namely neighborhoods of EBRP 

and the map layers with transportation accessibility data, chronic diseases etc., contain the layer 

data in its respective attribute tables. These attribute tables are exported to a .sav file. Since, there 

is no direct exporting procedure to convert the map layerôs attribute table data into a .sav file, the 

attribute table of each map layer is exported to a CSV file. The exported CSV file is then converted 

to an MS Excel worksheet with .xlsx extension. This excel worksheet file is finally imported into 

SPSS and saved as a .sav file which is readable and can be used in SPSS software. This entire 

process of converting the attribute table of map layer to a .sav file is initially tested with 
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preliminary map layers and it is ensured that the data is exported properly with no data type 

conversion or data mismatch errors.  

3.1.6. FMOLHS Patientsô Demographics 

The scope of this study is EBRP and only FMOLHS patients are used to identify the impacts of 

expansion of Medicaid and the inauguration of OLOL NBR ED. It is highly important to 

understand the density of population across all neighborhoods in the parish and demographics of 

FMOLHS patients, specifically the patients from EBRP. Studying the EBRP patients of FMOLHS 

and the overall EBRP population demographics and comparing these two datasets gives an 

understanding about the similarities and differences between them. The reason to perform this data 

distribution analysis is to identify whether the FMOLHS patients datasets are a representative of 

overall EBRP population in terms of population demographics.  

 The population density is calculated for each neighborhood in the parish and it is shown in 

Figure 3.1 based on 2016 population census in number of persons/square.mile. From Figure 3.1, 

all the neighborhoods in the northern part of the parish have population density less than 900 

persons/sq.mi and most of the neighborhoods in the southern part of the parish have population 

density above 900 persons/sq.mi.  

 

 

Figure 3.1. Population density in EBRP based on 2016 population census 
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 The demographics of FMOLHS patients and EBRP population include gender (male and 

female), ethnicity (white or Caucasian, African American, Asian, Hispanic, other, and unknown), 

age groups (0-17, 18-34, 35-50, 51-64, 65 and above). The FMOLHS ED patientsô (visited 

between 2015 and 2017) demographics and EBRP population census data for 2016 are shown in 

Appendix L. In addition to gender, ethnicity and age groups, insurance categories (Medicaid, 

Medicare, no insurance, and private insurance) are considered for the patients data for visualization 

and understanding. But, the insurance categories information for the EBRP population is not 

available and it is not shown in the tables. The income levels information for the patients is not 

available in the patients datasets obtained from FMOLHS. But, based on the location of the patients, 

the neighborhood to which each patient belongs to is obtained and the mean household income of 

each neighborhood is available publicly online. By using Spatial Joining technique in ArcMap 

software, the mean household income data available for each neighborhood in EBRP are matched 

to each FMOLHS patient based on the neighborhood the patient belongs to. They are categorized 

into three levels which are lower ($34,020 or less), medium ($34,020-$62,050), and higher 

($62,050 and above). The EBRP population data with respect to the household income is not 

available for the required income breakdown and hence, it is not shown in the demographics data 

tables. The demographics tables for both  

 The time period considered for EBRP ED patientsô analysis before and after the expansion 

of Medicaid is from 2015 to 2017, which is 3 years. As the census data for EBRP population is 

available on annual basis, this 3 years patientsô data is averaged for 1 year in order to make an 

appropriate comparison with the overall EBRP population census data.  The census data that is 

available online for EBRP is used to obtain the general EBRP population demographics for gender, 

ethnicity, and age groups. The expansion of Medicaid was brought effective on July 1st, 2016 and 

it is appropriate to use 2016 EBRP population census data. The demographics tables for EBRP 

non-ED patients between 2015 and 2017 (to study the expansion of Medicaidôs impact on non-ED 

patient visits) and EBRP ED patients between October 1st, 2016 and December 31st, 2018 (to study 

the impact of OLOL NBR ED inauguration over the other FMOLHS ED patient visits) are shown 

in Appendix M and Appendix N respectively. 

 There are three datasets used for the analysis of patients and population demographics and 

distribution which are EBRP population data, overall ED or non-ED patientsô data, and the data of 

ED or non-ED patients that visited both before and after the expansion of Medicaid or OLOL NBR 

ED. EBRP population distribution is compared to the overall FMOLHS EBRP patientsô 

distribution and then the distribution of FMOLHS patients that have both before and after visits is 

explained. Figure 3.2 shows the distribution of EBRP population, overall EBRP annual patients, 

and EBRP patients with both before and after visits with respect to the expansion of Medicaid with 

respect to gender, ethnicity, and age. All FMOLHS EBRP patients per annum distribution is also 

shown in this last column in this figure to give general awareness of the overall population of 

FMOLHS all over the world. 

 In Figure 3.2, the first and third graphs show the EBRP population and patient distribution 

with respect to gender and age respectively. FMOLHS ED patientsô distribution in columns 2 and 

3 in these graphs with respect to gender and age groups are similar to the overall EBRP population 

distribution. The second graph in Figure 3.2 shows the population distribution with respect to 

ethnicity. It is clear there is a larger proportion of African American patients compared to the other 

ethnicity groups in FMOLHS non-ED patients shown in columns 2 and 3. Comparing the EBRP 

population ethnicity percentages with the FMOLHS ED patients in columns 2 and 3, the proportion 
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of ED patients who are African American ethnicity is greater, and White/Caucasian ethnicity less, 

than that of the EBRP population overall.  

 

a) gender 

 

b) ethnicity 

 

c) age 

 

Figure 3.2. EBRP ED patient and population demographics with a) gender, b) ethnicity, and c) 

age for Medicaid expansion analysis 

 Figure 3.3 shows the distribution of overall EBRP annual ED patients, and EBRP ED patients 

with both before and after visits with respect to insurance category and patientsô neighborhood 

median household income level. EBRP population information for specific insurance categories 

(Medicaid and Medicare) and income levels (between $34,020 and $62,050, $62,050 and above) 

are not available and hence EBRP population column is not shown in these two graphs.  
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 The two graphs in Figure 3.3 do not show any comparison between the EBRP population 

and the ED patients of FMOLHS but it gives a view about the ED patientsô distribution according 

to insurance case and neighborhood level median household incomes of patients.  

 

a) insurance category 

 

b) patientsô neighborhood median household 

income level 

Figure 3.3. EBRP ED patient and population demographics with a) insurance category and b) 

patientsô neighborhood median household income level 

 The distribution of EBRP non-ED population during the time period of 2015 and 2017 with 

respect to gender, ethnicity, and age are shown in Figure 3.4. In the first graph in Figure 3.4, the 

distribution of patients with respect to gender is similar to the EBRP population distribution. In 

the second graph in Figure 3.4, there is a slight reduction in the White/Caucasian and African 

American non-ED patients in columns two and three compared to the EBRP population in column 

1. There is a group of EBRP ED patients in columns two and three whose ethnicity is unknown 

but belonging to one of the actual ethnicity groups. In the third graph in Figure 3.4, the age 

distribution of non-ED EBRP patients (both columns two and three) is different from the actual 

EBRP population distribution. There are high number of non-ED patients with age 65 years and 

above in EBRP non-ED patients. One possible reason for this behavior is that the people with more 

age require more health care attention and consultation for both chronic and non-chronic diseases.   
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a) gender 

 
b) ethnicity 

 
c) age 

 

Figure 3.4. EBRP non-ED patient and population demographics with a) gender, b) ethnicity, and 

c) age for Medicaid expansion analysis 

 Figure 3.5 shows the distribution of non-ED patients with respect to both insurance category 

and the patientsô neighborhood median household income. The first graph in Figure 3.5 shows that 

the non-ED patients with either Medicaid or private insurance are higher compared to Medicare, 

no insurance, or other insurance. The second graph in Figure 3.5 shows that the highest of the non-

ED patients are with higher neighborhood median household income levels followed by medium 

and lower neighborhood median household income levels. 
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a) insurance category 

 
b) patientsô neighborhood median household 

income level 

Figure 3.5. EBRP non-ED patient and population demographics with a) insurance category and 

b) patientsô neighborhood median household income level 

 To study the impact of the inauguration of OLOL NBR ED over the other FMOLHS ED 

patient facilities, a study period of 27 months from October 1st, 2016 to December 31st, 2018 is 

considered. The FMOLHS ED facilities that are considered for this study are OLOL RMC and 

OLOL Livingston ED. The distribution of EBRP population and ED patients during this time 

period with respect to gender, ethnicity, and age are shown in Figure 3.6.  

 From the first graph in Figure 3.6, gender distribution is equal for both EBRP population and 

ED patients. Looking at the second graph in Figure 3.6, the distribution of ethnicity in the EBRP 

population and ED patients is similar to the distribution in b) ethnicity graph in Figure 3.2. 

Comparing the EBRP population ethnicity percentages with the FMOLHS ED patients in columns 

2 and 3, the ED patients (patients that visited OLOL RMC and OLOL Livingston ED) who belong 

to African American ethnicity are more than that of the EBRP population. Comparing the overall 

EBRP ED patients with the patients with both before and after visits to these two facilities, the 

distribution of EBRP population and ED patients is not similar especially for White/Caucasian and 

African American ethnicity groups. The distribution of population and ED patients of EBRP is 

shown in the third graph of Figure 3.6. The percentage of each category in both EBRP population 

and ED patientsô columns are similar. 
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a) gender 

 
b) ethnicity 

 
c) age 

 

Figure 3.6. EBRP ED patient and population demographics with a) gender, b) ethnicity, and c) 

age for Medicaid expansion analysis 

 Figure 3.7 shows the distribution of ED patients with respect to both insurance category and 

the patientsô neighborhood median household income. In the first graph with insurance categories, 

nearly half of the EBRP ED patients are under Medicaid and this percentage is even higher for the 

ED patients with both before and after visits.  

232K
(52%)

26K
(52%)

3K
(53%)

33K
(51%)

213K
(48%)

14K
(28%)

2K
(47%)

32K
(49%)

0 (0%) 34(0%) 0 (0%) 39(0%)

0%

25%

50%

75%

100%

EBRP
population

in 2016

Overall EBRP
FMOLHS
annual

patients

EBRP annual
patients with
both before

and after
visits

All FMOLHS
annual
patients

Female Male Missing

214K
(48%) 14K

(28%)
1K

(21%)

32K
(50%)

204K
(46%) 31K

(62%)
4K

(73%)

28K
(43%)

14K, 3% 1K, 2% 0K, 1% 1K, 1%17K, 4%
1K, 1% 0K, 0%

1K, 1%1K, 0%
2K, 5% 0K, 4% 0K, 0%0 0% 0.8K 2% 391% 1620%

0%

25%

50%

75%

100%

EBRP
population in

2016

Overall EBRP
FMOLHS
annual
patients

EBRP annual
patients with
both before

and after visits

All FMOLHS
annual
patients

White/Caucasian African American Asian

Hispanic Other Unknown

101K
(23%)

13K
(26%)

1K
(25%)

17K
(26%)

132K
(30%)

13K
(26%)

1K
(24%)

17K
(25%)

79K
(18%)

9K
(18%)

1K
(19%)

12K
(18%)

78K
(18%)

7K
(15%)

1K
(17%)

10K
(15%)

55K
(12%)

8K
(16%)

1K
(15%)

10K
(16%)

0%

25%

50%

75%

100%

EBRP
population in

2016

Overall EBRP
FMOLHS
annual

patients

EBRP annual
patients with
both before

and after
visits

All FMOLHS
annual
patients

0-17 18-34 35-50 51-64 65 and over



21 

 

 

a) insurance category 

 

b) patientsô neighborhood median household 

income level 

Figure 3.7. EBRP non-ED patient and population demographics with a) insurance category and 

b) patientsô neighborhood median household income level 

 Bringing the EBRP population distribution and the FMOLHS ED and non-ED patientsô 

distribution together with respect to different aspects helped in understanding some key aspects in 

the patient data. From gender perspective, both EBRP ED and non-ED patientsô distribution are 

similar to the EBRP population distribution. By observing the distribution according to ethnicity, 

more number of African American people seem to be visiting ED facilities compared to non-ED 

facilities of FMOLHS in EBRP. This represents higher percentages for African American patients 

in the ED facilities that are shown in Figure 3.2 and Figure 3.6. Patients with age 65 years and 

above visiting non-ED facilities more than any other age groups. Considering the EBRP patients 

distribution with respect to insurance categories, there are more Medicaid patients that are visiting 

both ED and non-ED facilities of FMOLHS in EBRP as shown in Figure 3.3, Figure 3.5, and 

Figure 3.7. Patients that have private insurance are having second highest percentage visiting 

FMOLHS non-ED facilities after the patients with Medicaid as shown in Figure 3.5.  

 The key points of this section are: 

¶ Considering gender, FMOLHS EBRP ED and non-ED patientsô distribution are 

representative of the EBRP population distribution. 

¶ Considering ethnicity, a higher proportion of African Americans are visiting FMOLHS 

than the proportion in the EBRP population overall. In FMOLHS non-ED facilities, the 

ethnicity distribution is representative of EBRP population distribution overall.  
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¶ For age groups, the FMOLHS EBRP ED patientsô distribution represents the EBRP 

population distribution and the FMOLHS EBRP non-ED patientsô distribution does not 

represent the EBRP population distribution  

3.2. Statistical Analysis Procedures 
Statistical analysis techniques play pivotal role in this study in testing the statistical hypothesis and 

determining the correlations between SDOH measures and FMOLHS utilization.  

3.2.1. Factorial Analysis of Variance (ANOVA) 

A factorial ANOVA design is a statistical method used to compare the means of responses across 

two or more independent factors. It can determine the significance of the various factor levels on 

the response mean, the mean and confidence interval on the group means, and interaction effects 

between the factor levels. There are different assumptions that need to be met for ANOVA, namely:  

¶ No significant outliers (using ñDescriptive Statisticsò option in Analysis in SPSS).  

¶ The dependent variable should be approximately normally distributed for each 

combination of the groups of the independent variables. This will be tested with the 

Shapiro-Wilk test for normality in SPSS. 

¶ Variances should be approximately equal for each group. This will be tested with the 

Levene test for homogeneity of variance in SPSS. 

 Factorial ANOVA was initially considered for studying the significance of different 

independent factors in this research. Specifically, a nested factorial design was considered since 

there are neighborhoods and census block groups in EBRP.  

 Given the dependent variables represent count data and the number of observations between 

blocks varies significantly, there was concern as to the applicability of ANOVA. A Shapiro-Wilk 

test for normality was conducted in SPSS for the datasets in this research study. The code 

mentioned below is used for running Shapiro-Wilk test on the ED patient visits count for before 

and after the expansion of Medicaid: 

EXAMINE VARIABLES=Number_of_ED_Visits BF_MedExp_Visits_Count 

AF_MedExp_Visits_Count BY NEIGHBORHO 

  /PLOT HISTOGRAM NPPLOT 

  /STATISTICS DESCRIPTIVES 

  /CINTERVAL 95 

  /MISSING LISTWISE 

  /NOTOTAL. 

 The output from SPSS is mentioned in Appendix F. By observing the p values from the 

Shapiro-Wilk test, both before and after ED patient visits counts across all the neighborhoods are 

not significant. This proves that the counts data distribution is not a normal distribution. Levene 

test to test of homogeneity of variance is also conducted in SPSS. The code to run this test for ED 

patient visits for both before and after the expansion of Medicaid between 2015 and 2017 is 

mentioned below: 

ONEWAY BF_MedExp_Visits_Count AF_MedExp_Visits_Count BY Neigh_Cat 

  /STATISTICS HOMOGENEITY  

  /MISSING ANALYSIS. 
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 The output for this test is shown in Table 3.1. 

Table 3.1. Levene Test for Homogeneity of Variances in ED patient visits data 

  Levene 

Statistic 

df1 df2 Sig. 

BF_MedExp_ 

Visits_Count 

Based on Mean 9.601 57 144,326 0.000 

Based on Median 8.246 57 144,326 0.000 

Based on Median and 

with adjusted df 

8.246 57 122,002 0.000 

Based on trimmed mean 9.138 57 144,326 0.000 

AF_MedExp_ 

Visits_Count 

Based on Mean 9.595 57 144,326 0.000 

Based on Median 7.888 57 144,326 0.000 

Based on Median and 

with adjusted df 

7.888 57 67,767 0.000 

Based on trimmed mean 5.854 57 144,326 0.000 

The results in the above table indicate that variances in the counts distribution are not 

homogeneous. The two assumption tests conducted indicate that ANOVA is not an appropriate 

approach for this data.  

3.2.2. Poisson Distribution and Poisson Regression 

Poisson Distribution is defined as a discrete probability distribution that expresses the probability 

of a number of events occurring in a fixed interval of time if these events occur with a known 

constant rate and independently of the time since the last event [52]. The Poisson distribution can 

be used for the number of events in other specified intervals such as distance, area or volume. The 

Poisson distribution is very popular for modelling the counts data in an interval of time or space.  

 The equation for Poisson distribution probability mass function gives the probability of 

observing k number of events in a time period given the length of the time period and the average 

events per time (‗) is: 

 ὖὼȠ ‗
Ὡ  ‗   

ὯȦ
 

(3.1) 

Here, ‗ is the arithmetic mean number of incidents that occur in a specific time interval and is also 

called as rate parameter. This rate parameter (‗) defines both the mean and the variance of the 

distribution. The values of both mean and variance in a Poisson distribution are equal to the rate 

parameter. This is a discrete distribution that takes on a probability value only for positive integers; 

this characteristic makes it a better choice for modeling count outcomes, which only take on whole 

numbers [53]. 

 Poisson regression belongs to the family of Generalized Linear Models (GLiM) [54] which 

is a generalization of Ordinary Least Squares (OLS) regression model. General Linear Models, 

Multiple Regression, Analysis of Variance (ANOVA), Multivariate Analysis of Variance 

(MANOVA) and other regression models belong to the family of GLiM. GLiM family of analyses 

can provide accurate results for data sets having binary, ordered categorical, count, and time to 

failure (or success) dependent variables. The two important advantages of GLiM are they allow 
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transformations of the predicted outcome and they are flexible in error structure [53]. By allowing 

the transformations of the predicted outcome, GLiM can linearize a potentially non-linear 

relationship between the dependent and independent variables. Link function in these models 

relates the metric of the predicted scores to the metric of the observed criterion scores or dependent 

variables.  

 In Poisson regression, the dependent variables are counts and the predicted scores from the 

model are the natural logarithms of these counts. Poisson regression has natural log function as its 

link function. The Poisson regression model can be represented by the equation below: 

 ὰὲА ὦ ὦὢ ὦὢ  Ȣ  Ȣ  Ȣὦὢ  (3.2) 

where А is the predicted count on the outcome variable and when the specific values on the 

predictors X1, X2, . . . , Xp are given. b0 is the intercept and b1 is the regression coefficient of the 

first predictor X1.  

 Equation (3.2 States that a single unit increase in X1 results in a b1 unit increase in ln (А) by 

holding all other variables constant. A simpler interpretation in terms of the count variable can be 

obtained as follows:  

ὰὲА ὦ ὦὢ ὦὢ  Ȣ  Ȣ  Ȣὦὢ  

By raising the above equation to the power of Ὡ,  

 Ὡ А Ὡ  Ȣ  Ȣ  Ȣ   (3.3) 

This equation can be simplified as follows: 

 А Ὡ  Ȣ  Ȣ  Ȣ   

 А Ὡ  Ὡ  Ὡ Ȣ  Ȣ  Ȣ Ὡ  (3.4) 

This equation represents the changes in the predicted result in terms of the multiplicative changes 

in the predicted count (А. From this equation, it is clear that for a one-unit increase in X1, the 

predicted count (А) is multiplied by Ὡ  with all other variables constant. 

3.2.3. Poisson Regression Assumption Tests in SPSS 

Poisson regression assumes that the distribution of the counts follows a Poisson distribution. A list 

of assumptions of Poisson regression are mentioned below: 

¶ The dependent variable consists of counts data. 

¶ There is at least one independent variable. 

¶ Independence of observations. 

¶ The distribution of counts follows a Poisson distribution. 

 This entire research work focusses on the counts data which are either patient visits count or 

the unique patientsô count to ED or Non-ED facilities of FMOLHS. So, Poisson Regression is 

considered to identify the significant impacts of the expansion of Medicaid and NBR ED 

inauguration on East Baton Rouge Parish and its neighborhoods and census block groups. So, the 

datasets that are used in this study are tested to identify whether all the assumptions of the Poisson 

Regression are met. Locations of patients like Neighborhoods, census block groups, insurance 

cases of the patient are some of the independent variables in this study. Each observation is 

independent of the other observations. This proves that the first three assumptions for the Poisson 

regression are met.  
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 To check whether the distribution of the counts is a Poisson distribution, Kolmogorov-

Smirnov test (K-S test) is used and this test is conducted in SPSS software. This is one of the 

goodness-of-fit tests, which is used to decide if a sample comes from a population with a specific 

distribution namely normal, Poisson, exponential and uniform distributions [55] . The null 

hypothesis of the   K-S test is ñThe data follows a specified distributionò, which in this case is a 

Poisson distribution. The K-S test statistic (D), is defined as [56]:  

 $ ÍÁØ &9
É ρ

.
ȟ
É

.
&9  

(3.5) 

where F is the theoretical cumulative distribution, N is the total number of observations and Y1, 

Y2, . . . , YN are the count values in the observations. 

 The K-S test was conducted on each dataset for all the objectives mentioned in Section 1.3. 

to validate whether the patient visits counts follow Poisson distribution. The K-S test conducted 

on the ED patient visits dataset for the time period of 2015 to 2017 is shown below. The two patient 

visits data that are observed here are the ED patient visits count before and after the expansion of 

Medicaid for a time period of 18 months. The K-S test was run in the SPSS software for this dataset 

using the code below: 

DATASET ACTIVATE DataSet1. 

NPAR TESTS 

  /K-S(POISSON)= ED_Patient_Visits_count_Before_Medicaid_Expansion 

ED_Patient_Visits_count_After_Medicaid_Expansion 

  /MISSING ANALYSIS.     

The results from the K-S test are shown in Table 3.2. 

Table 3.2. K-S Test for FMOLHS ED patient visits count data from EBRP 

 

ED patient visits 

Before Medicaid 

expansion 

After Medicaid 

expansion 

N 144,384 144,384 

Poisson Parameter Mean .89 .94 

Most Extreme 

Differences 

Absolute .090 .070 

Positive .090 .070 

Negative -.032 -.015 

Kolmogorov-Smirnov Z 34.247 26.701 

Sig .000 .000 

 The p values for ED patient visits counts for before and after the expansion of Medicaid are 

0.000. Hence, the null hypothesis of K-S test is rejected, which means that the distribution of the 

counts data is not Poisson.  

 To check whether the counts data is Poisson in each neighborhood and census block group, 

datasets that are subsets of this actual dataset are prepared for each neighborhood and census block 

group in East Baton Rouge Parish and a similar K-S test was conducted on both before and after 
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Medicaid expansion ED patient visits. The code and output for the K-S test conducted on the 

neighborhood named Baker is shown below:  

NPAR TESTS 

  /K-S(POISSON)= ED_Patient_Visits_count_Before_Medicaid_Expansion 

ED_Patient_Visits_count_After_Medicaid_Expansion 

  /MISSING ANALYSIS. 

  Table 3.3. K-S Test for FMOLHS ED patient visits count data from Baker neighborhood 

 

ED patient visits 

Before Medicaid 

expansion 

After Medicaid 

expansion 

N 6,001 6,001 

Poisson Parameter Mean .89 .88 

Most Extreme 

Differences 

Absolute .076 .057 

Positive .076 .057 

Negative -.030 -.021 

Kolmogorov-Smirnov Z 5.866 4.442 

Asymp. Sig. (2-tailed) .000 .000 

For the Baker neighborhood ED patient visits subset, the p values for both before and after the 

expansion of Medicaid are 0. This rejects the null hypothesis stating that the distribution is not 

Poisson. This situation is occurred in the patient visit datasets and subsets of other objectives. But, 

on looking at the histogram charts of these counts data distribution for the overall datasets and 

their subsets, the distribution looks like a Poisson distribution. The histograms showing the patient 

visits count distribution for both before and after the expansion of Medicaid for the overall parish 

and for Baker neighborhood are shown in Figure 3.8 and Figure 3.9 respectively.   

 

 
 

Figure 3.8. EBRP ED patient visits count distribution before and after 18 months of the 

expansion of Medicaid 
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Figure 3.9. ED patient visits count distribution before and after 18 months of the expansion of 

Medicaid from Baker neighborhood 

 To get a clear idea about whether the distribution of these counts data can be assumed as 

Poisson distribution, a faculty in Department of Experimental Statistics at LSU is consulted. The 

faculty is presented with the data distribution histograms, K-S test results and given a clear 

explanation about the objectives of this research. The faculty suggested us to assume that these 

data counts follow Poisson distribution and this would not affect the results obtained from the 

Poisson Regression. So, this consultation with the faculty at the Department of Experimental 

Statistics helped in assuming the distribution as Poisson. From this clarification, all the 

assumptions of Poisson Regression are met by the datasets used in this research study. 

 A sample test was performed on FMOLHS ED patients between 2015 and 2017 to validate 

the Poisson Regression model. The output of this test is mentioned in Appendix J, it is clear that 

the results that are obtained are not correlated with the actual results. For example, Jones Creek 

neighborhood has an increase of 304 visits after the expansion of Medicaid, but the Exp (B) value 

is less than 1. And this is repeating for many other neighborhoods. One possible reason for this is 

that the model considers all the factors namely baseline neighborhood category, total number of 

before visits, number of before visits of the individual neighborhoods and the interaction effects 

(# Before Visits * Neighborhood) and determines the exponent variable Exp (B). But, there may 

exist an inability in the model to consider the specific impact of the expansion of Medicaid alone 

over the ED patient visits. There is no significant coefficient obtained through this model to 

interpret the impact of the expansion of Medicaid over the ED and Non-ED visits. So, to proceed 

further, Wilcoxonôs test was used to identify the impact of an event which is either the expansion 

of Medicaid or OLOL NBR ED inauguration. To identify the direction of the impact, 95% 

confidence interval is created and used.  

3.2.4. Wilcoxonôs-Signed Rank Test and One-Sample T-Test 

The Wilcoxon signed rank test is a non-parametric version of the dependent samples t-test.  

Because the dependent samples t-test tests whether the average difference of two repeated 

measures is zero, it requires metric (interval or ratio) and normally distributed data; the Wilcoxonôs 

signed rank test works on ranked or ordinal data; thus, it is a common alternative to the dependent 

samples t-test when the t-tests' assumptions are not met.  

 In this study, Wilcoxonôs signed rank test is primarily used to determine the impact of an 

event over the median difference of two samples. Here, the event is either the expansion of 

Medicaid or the inauguration of OLOL North Baton Rouge ED and the samples are number of 

visits before and number of visits after the expansion of Medicaid or the inauguration of OLOL 
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North Baton Rouge ED. The null hypothesis of the test is that the median difference of the two 

samples is equal to zero. This test determines whether the expansion of Medicaid or the 

inauguration of OLOL North Baton Rouge ED had a significant impact on the ED or Non-ED 

patient visits of FMOLHS. This test is performed using Two-Related Samples test in SPSS and a 

sample SPSS code for this test is given below: 

NPAR TESTS 

  /WILCOXON=BF_MedExp_Visits_Count WITH AF_MedExp_Visits_Count 

(PAIRED) 

  /STATISTICS DESCRIPTIVES 

  /MISSING ANALYSIS 

 Each dataset in this study is prepared with each patient as an observation and the total number 

of visits by the patient before and after the expansion of Medicaid are calculated and mentioned. 

The difference between the number of after visits and number of before visits for each patient 

(number of after visits ï number of before visits) with respect to the expansion of Medicaid is 

calculated. For Wilcoxonôs test using Two-Related Samples test, number of visits before the 

expansion of Medicaid and number of visits after the expansion of each patient are considered as 

the two samples.  

 If there is a significant difference observed by the Wilcoxonôs signed rank test, a 95% 

Confidence interval (CI) is obtained between the number of patient visits before and after the event 

(either expansion of Medicaid or the inauguration of OLOL North Baton Rouge ED) to further 

measure the significant difference value and the range of the difference in #patient visits due to 

the event. This 95% CI is performed in this study using One Sample T-Test in SPSS. A sample 

SPSS code that is used to obtain the 95% CI using One Sample T-Test is shown below: 

T-TEST 

  /TESTVAL=0 

  /MISSING=ANALYSIS 

  /VARIABLES=Visits_Difference_Magnitude 

  /CRITERIA=CI(.95). 

For this test, the variable with difference between the number of visits after the expansion of 

Medicaid and the number of visits before the expansion of Medicaid of each patient is used as the 

sample. 

3.3. Impact of Medicaid Expansion in Louisiana on FMOLHS Utilization 

The significant expansion of Medicaid within Louisiana, which initially went into effect on July 

1st, 2016, is believed to have caused a significant impact on resources utilization within the 

FMOLHS. The research question addressed here is: 

1. Did the expansion of Medicaid change (increase or decrease) ED utilization within the 

FMOLHS? Specifically, did gaining Medicaid insurance change utilization? 

 In this study, FMOLHS ED patient visits count and non-ED patient visits count are 

considered as the dependent variables to identify the impact of the expansion of Medicaid on the 

patient visits at different EDs and primary care centers affiliated to FMOLHS. From the obtained 

FMOLHS patientsô data between 2015 and 2018, a time period of 18 months before the expansion 

of Medicaid, which is from January 1st, 2015 to June 31st, 2016 and 18 months after the expansion 
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of Medicaid between the dates July 1st, 2016 and December 31st, 2017 are considered as the study 

time period. The scope of the study is East Baton Rouge Parish and patients who are from the 

parish are considered in this study. Throughout the study time period (2015-2018), there are many 

patients who changed their addresses to different locations inside the parish. The address of each 

patient that is obtained from the latest visit entry in the record is used. There are 146 patients who 

changed their addresses among different neighborhoods inside the parish. As mentioned before, 

the address obtained from the latest visit of the patient is used. So, these 146 patients are considered 

to belong to the neighborhood they are residing during their latest visit. The geocoded FMOLHS 

ED patient visits dataset are imported into the geodatabase. All these patient visits are converted 

into a pointsô layer in ArcMap software using the latitude and longitude coordinates obtained from 

the geocoding process. The neighborhoods data is imported into this ArcMap session from the 

geodatabase.  

 Using a spatial join query between the patient visits dataset and neighborhoods layer, each 

patientôs visits were mapped with the neighborhood information to which the patient belongs to. 

This spatial joining process is repeated using the census block group and census block layers and 

obtain the FIPS codes of the census block groups, and census block each patient belonging to. 

Though this research is limited to neighborhoods and census block groups, the census blocks 

information of each patient is also generated and included for each patient to provide an easier way 

for future research purposes.  

 To understand the impact of the expansion of Medicaid on FMOLHS ED utilization in East 

Baton Rouge Parish, neighborhood wise analysis is performed using Wilcoxonôs Signed Rank test 

and One Sample T-test in SPSS. Using ñAdmission Dateò field in the attributes table of patient 

visits point layer, FMOLHS ED and Non-ED patient visits are selected for every month in the 

study time period through attribute selection and saved as individual point layers. Both ED and 

Non-ED patient visits point layers are spatially joined to the neighborhood and census block group 

polygon layers individually. Through spatial joining of these two layers, all the fields in the patient 

layer are summarized into the output layer that eventually calculates number of patient visits, 

number of patients in each neighborhood and census block group.  

 The neighborhoods in EBRP are classified into three categories based on the median 

household income obtained for 2016. The better way to classify the neighborhood is to create equal 

tertiles based on the median household income and classify them as low income, median income 

and high-income neighborhoods. All the neighborhoods that are with $34,020 or less median 

household income are considered as lower-income neighborhoods. The neighborhoods with 

$57,000 and less median household income are medium and the ones that are with more than 

$57,000 median household income are higher income neighborhoods. The poverty line is at 

$24,300 for a median household income for the year 2016. Since, expansion of Medicaid provides 

anyone who is below 138% of the poverty line which is $34,020, it is justifying to have $34,020 

as a cut-off median household income for low income neighborhoods. 

 Also, there are three types of insurance categories that are considered throughout this study. 

They are Medicaid to Medicaid, Other or no insurance to Medicaid, and Medicaid to other 

insurance. Other insurance refers to either private insurance or Medicare or no insurance at all.  

3.3.1. Impact of Medicaid Expansion on ED Utilization 

As stated earlier, Wilcoxonôs signed rank test and One-Sample T-test are used in SPSS to perform 

the neighborhood wise analysis. This method is helpful to identify the significant changes occurred 
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across neighborhood in terms of the patient visits and their distribution before and after the 

expansion of Medicaid. The test design is as follows: 

Factors (independent variables): 

¶ Neighborhood Categories (low income, median income and high income 

neighborhoods) 

¶ Insurance Category (Medicaid to Medicaid, Other or no insurance to Medicaid and 

Medicaid to other insurance) 

Response (dependent variable): 

¶ ED patient visits count for each patient [one observation per patient] 

H0 for Wilcoxonôs signed rank test: The expansion of Medicaid did not have an impact on 

the ED visits. 

Overall test significance level (a) = 0.05 

 Different sets of heat maps are generated using ArcMap to visualize the FMOLHS ED usage 

patterns for a time period of 18 months before and 18 months after the expansion of Medicaid and 

they are listed below: 

¶ A set of heat maps to visualize the FMOLHS ED usage across the neighborhoods in East 

Baton Rouge Parish. 

¶ Heat maps to show the FMOLHS ED utilization with respect to the insurance case in the 

parish. 

 A detailed list of all the objectives with the factors and responses considered in this study are 

mentioned in Table 3.4. 

Table 3.4. List of objectives with factors and responses in this research study 

Objective Factors Response(s) 

1. Impact of Medicaid Expansion on 

ED Utilization  
Time Period: 18 Months Before and 18 

Months After Medicaid Expansion 
Method:  Wilcoxonôs Signed Rank Test 

¶ Neighborhoods 

¶ Insurance Cases 

¶ ED patient visits count 

2. Impact of Medicaid Expansion on 

FMOLHS Non-ED Visits of Patients  
Time Period: 18 Months Before and 18 

Months After Medicaid Expansion 
Method: Wilcoxonôs Signed Rank Test  

¶ Neighborhoods 

¶ Insurance Cases 

¶  FMOLHS non-ED 

patients visits count 

3. Impact of Medicaid Expansion on 

ED Over-utilization  
Time Period: 18 Months Before and 18 

Months After Medicaid Expansion 
Method: Wilcoxonôs Signed Rank Test  

¶ Neighborhoods  ¶ ED patient visits count 

4. Impact of NBR ED on FMOLHS 

ED Visit Patterns 
Time Period: 13 Months 15 Days 

Before and 13 Months 15 Days After 

NBR ED Opening 
Method: Wilcoxonôs Signed Rank Test  

¶ Neighborhoods ¶ ED patient visits count 
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3.3.2. Impact of Medicaid Expansion on FMOLHS Outpatient Visits of Patients with Diabetes 

and Cardiovascular Disease 

To determine whether the expansion of Medicaid increased diabetes and cardiovascular outpatient 

visits at FMOLHS non-ED facilities (primary care centers), data files generated from EHR of 

FMOLHS are used. Filtered datasets for diabetic and cardiovascular patients based on ICD9 and 

ICD10 codes as primary purpose of visit are obtained and saved as another dataset. Patients 

diagnosed with diabetes or cardiovascular disease are identified using diagnosis codes for type 2 

diabetes mellitus (ICD9 250.0 ï 250.9 and ICD10 E11.0 ï E11.9), hypertensive disease (ICD9 

401.0 ï 401.9 and ICD10 I10 ï I16), and heart failure (ICD9 428.0 ï 428.9 and ICD10 I50.0 ï 

I50.9) in the datasets. As followed in Section 3.3.1. , a time period of 36 months from January 1, 

2015 to December 31, 2017 is used for this purpose by splitting it into equal half of 18 months 

each. Neighborhood and census block group wise summarized layers are generated in the similar 

way to determine the block wise FMOLHS non-ED facilities utilization.  

 Wilcoxonôs signed rank test and One-Sample T-test are used for answering this research 

question. As mentioned in Table 3.4, locations (neighborhoods) and insurance categories are used 

as factors and ED patient visits count are used as responses. The null hypothesis (H0), overall test 

significance level (a) are same as that are used to study FMOLHS ED patient visits due to the 

expansion of Medicaid in Section 3.3.1. . 

 Heat maps were generated using ArcMap to visualize the patient visits to FMOLHS affiliated 

primary care centers and their patterns for a time period of 18 months before and after the 

expansion of Medicaid and they are mentioned below: 

¶ Heat maps to visualize the FMOLHS primary care centers usage across the 

neighborhoods in the parish. 

¶ Heat maps to show the FMOLHS primary care centers utilization with respect to the 

insurance case in the parish. 

These heat maps will serve the purpose of identifying and highlighting the major neighborhoods 

and with greater FMOLHS outpatient services usage and overall utilization before and after the 

expansion of Medicaid.  

3.4.  Impact of OLOL N orth Baton Rouge (NBR) ED  

The OLOL NBR ED opened on November 15th, 2017. FMOLHS is interested in the impact that 

this facility has had on patient visit behaviors within the FMOLHS. The research question 

addressed here is: 

1. Did ED visit patterns within FMOLHS change after the NBR facility opened? 

 The period for this analysis is from October 1st, 2016 to December 31st, 2018 so that there 

are two equal time periods of 13 months and 15 days before and after the inauguration of OLOL 

NBR ED.  

 Neighborhood level analysis is performed by spatially joining the geocoded FMOLHS ED 

patient visits dataset with the neighborhood layer of EBRP. A detailed explanation for all the 

methods is given in the following sections. 

3.4.1. Impact of NBR ED on FMOLHS ED Visit Patterns 

Wilcoxonôs Signed Rank Test and One-Sample T-test method in SPSS were used to identify the 

significance of null hypothesis. The factors (independent variables), and responses (dependent 
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variables) are given in Table 3.4 and the null hypothesis (H0) is the same as in Section 3.3.1. . The 

time period used for this research question is 13 months and 15 days before and after the 

inauguration of OLOL NBR ED. Heat maps are generated to visualize the FMOLHS ED usage 

and overall utilization rate in the parish and identify the neighborhoods with greater changes in 

FMOLHS ED usage before and after the inauguration of OLOL NBR ED. 
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Chapter 4.  Medicaid Expansion Results and Analysis 

4.1. FMOLHS ED Patient Visits Analysis due to the Expansion of Medicaid 

To study the impact of the expansion of Medicaid over ED patient visits across the three 

neighborhood categories (lower-income, medium income, and higher-income neighborhoods), all 

the patients that have at least one visit to the ED before or after 18 months of the expansion of 

Medicaid are considered. The 58 neighborhoods in EBRP classified into lower, medium, and 

higher neighborhoods as shown in the Figure 4.1. All the neighborhoods that are with $34,020 or 

less median household income are considered as lower-income neighborhoods. The 

neighborhoods with $57,000 and less median household income are medium and the ones that are 

with more than $57,000 median household income are higher income neighborhoods. The same 

datasets are used for the analysis across different insurance categories.  

 

Figure 4.1. Neighborhoods in EBRP based on 2016 median household income levels 

 The three insurance categories that are considered in this study are Medicaid to Medicaid, 

Other or no insurance to Medicaid, and Medicaid to other insurance. Medicaid to Medicaid 

insurance category refers to all the patients who had Medicaid before the expansion of Medicaid 

and remained in Medicaid after the expansion. Other or no insurance to Medicaid groups all the 

patients who changed their insurance from either private insurance, Medicare or no insurance to 

Medicaid after the expansion. The third insurance category named Medicaid to other insurance 
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groups all the patients who changed from Medicaid to private insurance or Medicare or no 

insurance after the expansion of Medicaid. Another insurance category named other insurance to 

other insurance which refers to all the patients with private insurance to private insurance category, 

Private insurance to Medicare, no insurance to Medicare, no insurance to no insurance etc. A list 

of all the insurance types that fall under other insurance to other insurance category are mentioned 

in Appendix K. 

 This research study focusses on FMOLHS patient visits. There is a group of patients who 

visited any FMOLHS facility only before the expansion of Medicaid and did not have any visits 

after the expansion. Similarly, there is another group of patients who did not have any FMOLHS 

facility before the expansion of Medicaid but visited a facility only after the expansion. Since either 

the before or after insurance type of these patients remain unknown, these patients would not fall 

into any of the three insurance categories (Medicaid to Medicaid, Other or no insurance to 

Medicaid, and Medicaid to other insurance) that are focused in this research study. The insurance 

category-based analysis considers only those patients who had at least one visit to any FMOLHS 

facility both before and after the expansion of Medicaid. In other words, for neighborhood level 

ED analysis, all the patients who visited a FMOLHS ED facility at least once, irrespective of before 

or after the expansion of Medicaid are considered. But, for insurance level analysis, the ED patients 

whose insurance case before and after the expansion of Medicaid are known are considered. For 

example, if a patient visited an ED facility only once before the expansion of Medicaid and visited 

any FMOLHS facility (not necessarily an ED facility) after the expansion of Medicaid, the two 

insurance cases (both before and after Medicaid expansion) are known for this patient. Though, 

this patient visited an ED facility only once (only before the expansion), this patient is considered 

in the insurance level analysis since this patientôs before and after insurance cases are known. 

Whereas, if a patient visited an ED facility only once before the expansion of Medicaid and did 

not visit any FMOLHS facility (both ED and non-ED facilities) after the expansion, his/her 

insurance case after the expansion of Medicaid is unknown and this patient is excluded from the 

insurance level analysis.  

4.1.1. ED Patient Visits across Neighborhood Categories in EBRP 

To understand the impact of the expansion of Medicaid over the FMOLHS ED patients count, 

FMOLHS ED patients count before and after the expansion of Medicaid are prepared and shown 

in Table 4.1. There is a 25% increase in the ED patients count after the expansion. From ethnicity, 

there is a 22% increase in White/Caucasian patients to the ED and 32% increase in African 

American patients to the ED facilities. From the insurance categories, the number of patients under 

Medicaid had the highest increase in the patientsô counts followed by Medicare patients whereas, 

the number of patients with no insurance are reduced after the expansion. From the neighborhood 

median household income levels, the number of patients from lower-income neighborhoods had 

the highest percentage increase.  
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Table 4.1. FMOLHS ED patients counts in EBRP before and after Medicaid expansion 

  

Patients count with respect to 

Medicaid expansion 

Change Before expansion After expansion 

Total 71,927 90,099 25% 

Gender    
Female 37,614 47,011 25% 

Male 34,309 43,054 25% 

Ethnicity     
White/Caucasian 19,907 24,322 22% 

African American 43,620 57,478 32% 

Asian 2,956 1,790 -39% 

Hispanic 2,703 1,719 -36% 

Other 1,270 3,258 157% 

Insurance Type    
Medicaid 26,190 42,309 62% 

Medicare 13,277 16,697 26% 

No insurance 14,324 11,157 -22% 

Private Insurance 15,783 14,139 -10% 

Age    
0-17 17,435 22,863 31% 

18-34 18,346 22,919 25% 

35-50 13,038 16,393 26% 

51-64 11,038 13,691 24% 

65 and over 12,070 14,233 18% 

Income Levels*     
Lower 25,155 32,582 30% 

Medium 21,221 26,071 23% 

Higher 25,551 31,446 23% 

* Median income levels of patients' neighborhoods 

 To enhance the understanding of FMOLHS ED patient distribution across each 

neighborhood in EBRP, the rate of ED patients in each neighborhood is obtained for both before 

and after the expansion of Medicaid. This ED patients rate is the ratio of the number of FMOLHS 

ED patients from each neighborhood and the total population of that neighborhood from 2016 

census data. The ED patients rate before and after the expansion of Medicaid are mapped on the 

EBRP map layer and shown in Figure 4.2. From this figure, it is observed that the rate of FMOLHS 

ED patients is increased in most of the neighborhoods with lower median household income levels 

after the expansion of Medicaid. 
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a) before Medicaid expansion 

 

b) after Medicaid expansion 

Figure 4.2. FMOLHS ED patients a) before and b) after the expansion of Medicaid 

Table 4.2. ED patient visits, Wilcoxon's Signed-Rank Test and One-Sample T-test statistics across 

each neighborhood category 

Region 

ED 

patients 

ED patient visits (# After Visits - # Before Visits ) 

before* after* 

% 

increase 

Wilcoxonôs 

Test Sig. 

One-Sample Test* 

Sig. 

Mean 

ȹ 

95% CI on ȹ 

Lower Upper 

Overall EBRP 144,384 128,133 135,510 5.80% <0.0001 <0.0001 0.051 0.04 0.06 

Lower-income 

neighborhoods 50,562 47,997 52,302 9.00% <0.0001 <0.0001 0.085 0.07 0.1 

Medium-income 

neighborhoods 42,244 37,092 38,241 3.10% <0.0001 <0.0001 0.027 0.01 0.05 

Higher-income 

neighborhoods 51,578 43,044 44,967 4.50% <0.0001 <0.0001 0.037 0.02 0.05 
* before/after the expansion of Medicaid 

% increase: % increase in overall ED visits after the expansion compared to before visits. 

Mean ȹ: mean of difference between before and after visits per patient (per observation). 
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 To further analyze the number of ED patient visits and their significant change according to 

the expansion of Medicaid, the total number of patients falling in each of the neighborhood income 

level categories are calculated and their number of ED visits before and after the expansion of 

Medicaid are generated. The results are represented in Table 4.2 for overall neighborhood in the 

parish and each of the neighborhood category.  

 From Table 4.2, it is identified that the number of ED visits after the expansion of Medicaid 

are greater than that of the before visits for overall EBRP. There is a 5.8% increase in the ED visits 

after the expansion of the Medicaid in EBRP. To further validate these results and identify the 

significant changes in the ED visits, Wilcoxonôs signed rank test and One-Sample T-test (to 

generate the 95% confidence interval) are conducted in each of these datasets of ED patient visits.  

 The SPSS code that is used to perform these tests for overall EBRP are mentioned below: 

NPAR TESTS 

  /WILCOXON=BF_MedExp_Visits_Count WITH AF_MedExp_Visits_Count 

(PAIRED) 

  /STATISTICS DESCRIPTIVES 

  /MISSING ANALYSIS 

   

T-TEST 

  /TESTVAL=0 

  /MISSING=ANALYSIS 

  /VARIABLES=Visits_Difference_Magnitude 

  /CRITERIA=CI(.95). 

 The variable names number of before visits, number of after visits, and 

visits_difference_magnitude are maintained the same for all the datasets in this study. The settings 

like criteria for confidence interval=95% and test variable to compare=0 are same for all the tests 

performed for the expansion of Medicaid. The same SPSS code that is used above for both 

Wilcoxonôs Signed Rank test and One-Sample T-test is used for the individual patient visits dataset 

for the three neighborhood categories. 

 The results obtained from the Wilcoxonôs Signed Rank test and One-Sample T-test for 

overall EBRP and each of the neighborhood category are shown in the second half of Table 4.2. 

Wilcoxon's Signed-Rank Test shows that the expansion of Medicaid did elicit a statistically 

significant change in FMOLHS ED patient visits across all the overall EBRP (Z = -21.133, p < 

0.0001). For overall EBRP, the mean difference of the number of after visits and number of before 

visits is 0.051 with the upper and lower CI limits of 0.04 and 0.06 respectively. This proves that 

the number of ED visits after Medicaid Expansion are significantly higher than the number of ED 

visits before Medicaid Expansion across EBRP. As stated in Table 4.2, there exists a significant 

increase of 5.8% in the overall ED visits after the expansion of the Medicaid.  

 By interpreting the results for the neighborhood categories from Wilcoxonôs test and One-

Sample T-test from Table 4.2, the expansion of Medicaid did elicit a statistically significant change 

in FMOLHS ED patient visits across all the lower-income neighborhoods in EBRP (Z = -14.979, 

p < 0.0001). The mean difference and the 95% confidence interval obtained from One-Sample T-

test results for lower-income neighborhoods further confirm that the 9% increase in the ED visits 

after the expansion of Medicaid is statistically significant. 
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 For both medium and high-income neighborhoods, Wilcoxonôs Signed Rank tests show that 

the expansion of Medicaid is responsible for a statistically significant change in FMOLHS ED 

patient visits with p < 0.0001. One-Sample T-test results further confirm that the 3.1% and 4.5% 

increase in the ED visits after the expansion of Medicaid for medium income and high-income 

neighborhoods are statistically significant.  

4.1.2. ED Patient Visits Across Insurance Categories in EBRP 

The three insurance categories that are considered for the study are Medicaid to Medicaid, Other 

or no insurance to Medicaid, and Medicaid to other insurance. The overall number of patients with 

the counts of ED visits before and after the expansion of Medicaid are shown in the Table 4.3. 

Table 4.3. ED patient visits, Wilcoxon's Signed-Rank Test and One-Sample T-test statistics for 

different insurance category 

Insurance 

Category 

ED 

patients 

ED patient visits (# After Visits - # Before Visits ) 

before* after*  

% 

increase 

Wilcoxonôs 

Test Sig. 

One-Sample Test** 

Sig. 

Mean 

ȹ 

95% CI on ȹ 

Lower Upper 

Overall 29,271 51,085 44,162 -13.6% <0.0001 <0.0001 -.237 -.27 -.21 

Medicaid to 

Medicaid 11,015 19,081 17,086 -10.5% <0.0001 <0.0001 

-

0.181 -0.23 -0.13 

Other or no 

insurance to 

Medicaid 4,598 8,728 6,596 -24.4% <0.0001 <0.0001 

-

0.464 -0.54 -0.39 

Medicaid to 

other insurance 416 472 586 24.2% <0.0001 0.015 0.274 0.05 0.49 

Other to other 

insurance 13,242 22,804 19,894 -12.8% <0.0001 <0.0001 -.220 -.26 -.18 
* before/after the expansion of Medicaid 

** with test value=0 

% increase: % increase in overall ED visits after the expansion compared to before visits. 

Mean ȹ: mean of difference between before and after visits per patient (per observation). 

Only patients with ED visits both before and after Medicaid expansion are included. 

From Table 4.3, there are 16,029 patients that belong to either of the three insurance categories 

and are considered for the analysis. But, as shown in Table 4.2, there are 114,384 patients that are 

considered for the neighborhood wise analysis. Though the same dataset is considered for both 

neighborhood and insurance category analysis, there are only 11.1% of the overall 114,384 patients 

that belong to any of the three insurance categories and are considered in this study. The rest 13,232 

patients in the table belong to other insurance types like private insurance to private insurance, no 

insurance to no insurance, private insurance to no insurance etc. Also, there is another group of 

patients that did not visit any FMOLHS facility either before or after the expansion of Medicaid 

and their respective before or after insurance type would remain unknown. These patients are 

grouped under Unknown before or after insurance case category.  

 Considering the 11,015 patients who stayed in Medicaid after the expansion of Medicaid 

reduced their ED visits by 10.5%. Similarly, patients who changed from other insurance (private 
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insurance or Medicare or with no insurance) reduced their ED visits by 24.4% after the expansion 

of Medicaid. There are fewer patients that changed their insurance state from Medicaid to other 

insurance (either private insurance or Medicare or none) increased their ED visits by 24.2% after 

the expansion of Medicaid.  By observing the results from Wilcoxonôs Signed Rank test and 

One-Sample T-test, patients with Medicaid to Medicaid Insurance category, Wilcoxonôs Signed 

Rank tests show that the expansion of Medicaid elicits a statistically significant change in 

FMOLHS ED patient visits with each of the three insurance categories with p < 0.0001. For 

patients with Medicaid to Medicaid and Other or no insurance to Medicaid categories, One-Sample 

T-test results further confirm that the 10.5% and 24.4% reduction in the ED visits after the 

expansion are statistically significant. The patients who changed their insurance from Medicaid to 

either Private Insurance or Medicare or none after the expansion of Medicaid, there is a significant 

24.2% increase in the ED visits after the expansion of Medicaid. Looking at the other to other 

insurance category, there is a significant 12.8% reduction in the overall ED patient visits after the 

expansion of Medicaid. 

4.1.3. All Over-utilizersô ED Patient Visits Across Neighborhood Categories in EBRP 

Utilizing ED for non-emergency medical needs is considered  ED overutilization and patients 

visiting the ED four or more times in a year without hospital admission are defined as ED over-

utilizers [2]. In this research study, a time period of one year before and one year after the 

expansion (between July 1, 2015 and June 30, 2017) are selected to identify the significant impact 

of the expansion of Medicaid over the over-utilizers. The number of patients who had at least 4 

non-admit visits at all the FMOLHS ED facilities before and after the expansion are selected and 

are shown in Table 4.4.  

 From Table 4.4, there is a reduction in the number of over-utilizers at FMOLHS ED facilities 

after the expansion of Medicaid. Evidently, the major proportion of over-utilizers are from African 

American ethnicity group in both before and after the expansion. Considering the insurance types, 

the major proportions of over-utilizers is covered by Medicaid and Medicare patients. After the 

expansion of Medicaid, the highest reduction in over-utilizers count is observed in no insurance 

group and a minimum reduction in the patients enrolled under Medicaid. Major proportion of these 

over-utilizers both before and after the expansion are above 50 years. From the neighborhood 

median household income levels, number of over-utilizers are more in lower-income 

neighborhoods in EBRP and the reduction is minimum in these neighborhoods after the expansion. 
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Table 4.4. FMOLHS ED over-utilizers counts in EBRP before and after Medicaid expansion 

  

Over-utilizers with respect to 

Medicaid expansion 

Change Before expansion After expansion 

Total 868 597 -31% 

Gender       

Female 416 270 -35% 

Male 452 327 -28% 

Ethnicity        

White/Caucasian 241 174 -28% 

African American 593 411 -31% 

Asian 14 6 -57% 

Hispanic 5 1 -80% 

Other 8 3 -63% 

Insurance Type       

Medicaid 299 281 -6% 

Medicare 360 247 -31% 

No insurance 127 26 -80% 

Private Insurance 76 41 -46% 

Age       

0-17 33 25 -24% 

18-34 143 115 -20% 

35-50 170 131 -23% 

51-64 283 188 -34% 

65 and over 239 138 -42% 

Income Levels*       

Lower 351 271 -23% 

Medium 249 149 -40% 

Higher 268 177 -34% 

* Median income levels of patients' neighborhoods 

 The over-utilizers of FMOLHS ED facilities before and after the expansion of Medicaid are 

mapped over EBRP neighborhoods layer and shown in Figure 4.3. In this figure, each 

neighborhood is color-coded to highlight its respective median household income level and each 

over-utilizer is shown as a dot in the map. It is observed that the number of over-utilizers before 

the expansion are concentrated more in the lower-income neighborhoods compared to the medium 

and higher income neighborhoods. After the expansion, the number of over-utilizers that are shown 

as dots are reduced in the medium and higher income neighborhoods. The density of dots in the 

lower-income neighborhoods is slightly reduced in the second map in Figure 4.3 which states that 

the density of over-utilizers is reduced in the lower-income neighborhoods after the expansion of 

Medicaid.   
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a) before Medicaid expansion 

 

b) after Medicaid expansion 

Figure 4.3. FMOLHS ED over-utilizers a) before and b) after the expansion of Medicaid 

Table 4.5. Over-utilizersô ED Visits, Wilcoxon's Signed-Rank Test and One-Sample T-test 

statistics across Each Neighborhood Category 

Region 

Over-

utilizers 

count 

ED visits by over-

utilizers (# After Visits - # Before Visits ) 

before* after*  

% 

increase 

Wilcoxonôs 

Test Sig. 

One-Sample Test** 

Sig. 

Mean 

ȹ 

95% CI on ȹ 

Lower Upper 

Overall EBRP 1,320 7,793 5,800 -26% <0.0001 <0.0001 -1.51 -1.89 -1.13 

Lower-income 

neighborhoods 550 3,354 2,817 -16% <0.0001 <0.0001 -0.98 -1.61 -0.34 

Medium-income 

neighborhoods 359 2,191 1,424 -35% <0.0001 <0.0001 -2.14 -2.85 -1.43 

Higher-income 

neighborhoods 411 2,248 1,559 -31% <0.0001 <0.0001 -1.68 -2.32 -1.04 
* before/after the expansion of Medicaid 

** with test value=0 

% increase: % increase in ED visits by over-utilizers after the expansion compared to before visits. 

Mean ȹ: mean of difference between before and after visits per patient (per observation). 
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  Neighborhood wise ED visits by over-utilizers before and after the expansion of Medicaid 

between 2015 and 2017 are shown in Table 4.5. This table also has the outputs from the 

Wilcoxonôs Signed Rank test and One-Sample T-test for the ED visits by over-utilizers dataset. 

With a reduction of 31% over-utilizers after the expansion of Medicaid, it is observed that the ED 

visits by over-utilizers across EBRP is significantly reduced by 26%. In each neighborhood 

category, the visits by over-utilizers to the ED facilities are reduced after the expansion of 

Medicaid. In the lower-income neighborhoods, the reduction in the visits is minimum compared 

to the medium and higher-income neighborhoods.  

 From Table 4.5, the results from Wilcoxonôs Signed Rank test and One-Sample T-test prove 

that the expansion of Medicaid had a significant impact on the over-utilizersô ED visits across 

EBRP and the 26% reduction in their ED visits is statistically significant. The 95% confidence 

interval with lower and upper limits of -1.89 and -1.13 and a mean of -1.51 states that there is a 

reduction of 1.5 mean visits per over-utilizer across overall EBRP.  The change in the ED visits 

by over-utilizers across the lower-income neighborhoods is significant due to the expansion of 

Medicaid with a reduction of 1 mean visit per over-utilizer after the expansion. For both medium 

and higher-income neighborhoods, Wilcoxonôs Signed Rank tests show that the expansion of 

Medicaid did elicit a statistically significant change in FMOLHS ED patient visits by over-utilizers 

with p < 0.0001. Specifically, the lower and upper limits of 95% CI for medium-income 

neighborhoods are -2.85 and 1.43 with a mean reduction of -2.14 visits by over-utilizer. Similarly, 

the higher-income neighborhoods have the 95% CI limits of -2.32 and -1.04 with mean of -1.68. 

Hence, the One-Sample T-test results further confirms that the 35% and 31% reduction in the ED 

visits by over-utilizers after the expansion of Medicaid for medium income and high income 

neighborhoods are statistically significant.  

4.1.4. Discussion 

In this section, the primary outcomes of the analysis for the ED patient visits and the over-

utilization of FMOLHS ED facilities are discussed. From Table 4.1, it is clear that there is an 

increase in number of patients to ED facilities of FMOLHS after the expansion of Medicaid. Table 

4.2 states that there is a significant 5.8% increase in the ED visits after the expansion of Medicaid. 

The main reason for this increase in visits is due to the increase in the number of patients after the 

expansion. Table 4.2 highlights that there is a significant increase in the ED visits in all the 3 

neighborhood categories. It is clear that, after the expansion, there is a significant increase in the 

ED patient visits due to the increase in patients count.  

 Figure 4.4 shows a transition of new patients in the 18 months after the expansion of 

Medicaid in a split of 6 months with respect to 5 insurance categories. The 5 insurance categories 

are Medicaid, Medicare, no insurance, private insurance, and other insurance. From the insurance 

category in Table 4.1, more number of Medicaid patients started visiting FMOLHS ED facilities 

after the expansion compared to the other insurance categories which are Medicare, no insurance, 

and private insurance categories. Figure 4.4 further helps in determining if this increase in the new 

Medicaid patients to the FMOLHS ED facilities occurred in the first, second, or third 6 months 

after the expansion of Medicaid. It is observed that there are more number of new Medicaid 

patients visited FMOLHS ED facilities in the second and third 6 months after the expansion of 

Medicaid compared to the first 6 months after the expansion.   



43 

 

  

Figure 4.4. New ED patients count in transition for every 6 months after Medicaid expansion 

 As more number of patients started visiting FMOLHS ED facilities, and specifically there 

are more patients who are under Medicaid started visiting the ED facilities after the expansion, it 

can be stated that expansion of Medicaid did reduce the financial barrier to health care access by 

increasing the accessibility of health care than it used to be before the expansion of Medicaid. 

However, there may also be other factors like aging of population in EBRP, patients who might 

be going to other health care centers and started visiting FMOLHS ED facilities after the expansion 

etc. that may also be driving this increase in the number of patients after the expansion.  

 The insurance categories are based on the patients who visited a FMOLHS ED facility during 

both before and after the expansion of Medicaid. Considering the insurance category analysis for 

FMOLHS ED facilities, patients who stayed in Medicaid both before and after the expansion of 

Medicaid significantly reduced their visits to ED facilities of FMOLHS. Their visits are reduced 

by 10.5% in the ED facilities. Patients who changed their insurance type from either Medicare or 

private insurance or no insurance to Medicaid also significantly reduced their visits to ED facilities. 

With 24.4%. Though there is an increase in the number of patient visits to the ED due to the 

increase in the patients count, there is a reduction in the visits by the patients who had visited ED 

both before and after the expansion.  

 There is a great reduction in the visits by the patients who stayed or changed to Medicaid 

after the expansion. Narrowing down to these patients subset and verifying their visits to non-ED 

facilities, there are few observations made. Out of 29,271 patients that were visiting both ED 

facilities both before and after the expansion, 426 patients started visiting the non-ED facilities 

after the expansion. These 426 patients did not have any non-ED visit of FMOLHS before the 

expansion. Out of these 426 patients, 100 patients belong to Medicaid to Medicaid insurance 

category, 140 patients did not have any insurance before but gained Medicaid after the expansion, 

and 14 patients were under private insurance before and gained Medicaid after the expansion. This 

behavior states that these 426 patients after the expansion reduced their ED visits and started 

visiting the non-ED facilities. Since, these patients were visiting FMOLHS ED facilities but did 

not visit any non-ED facilities before the expansion, they clearly are not new to the FMOLHS 

system and this understanding strengthens the perception about this group of 426 patients started 

using non-ED facilities than visiting just ED facilities for their health care requirements.  
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 Looking at the over-utilizers of FMOLHS ED services, major proportion of these patients 

belong to African American ethnicity. There is a reduction in the number of over-utilizers at 

FMOLHS ED facilities after the expansion of Medicaid. The reduction in the FMOLHS ED visits 

of over-utilizers after the expansion is significant across all the neighborhood categories and the 

reduction is highest in the medium-income neighborhoods compared to the higher and lower 

income neighborhoods.  

 The key points of this section are: 

¶ After the expansion of Medicaid, there is a significant increase in patient visits in 

FMOLHS ED facilities primarily due to an increase in the number (count) of patients to 

these facilities and not to an increased rate of visits per patient. 

¶ The highest increase in patients count is observed in the EDs by patients that are already 

enrolled in or changed to Medicaid after the expansion.  

¶ The increase in the patients count to the FMOLHS ED facilities after the Medicaid 

expansion is higher in lower-income neighborhoods of EBRP.  

¶ Considering the patients who had visits to FMOLHS ED facilities during both before and 

after the expansion of Medicaid, a group of 426 patients started visiting non-ED facilities. 

¶ The number of FMOLHS ED over-utilizers was reduced after the expansion of Medicaid.  

The reduction in FMOLHS ED over-utilizers count is highest in the medium-income 

neighborhoods compared to the higher and lower income neighborhoods.  

4.2. FMOLHS Non-ED Patient Visits Analysis Due to the Expansion of Medicaid 

In this study, patient visits to either primary care centers of FMOLHS are considered as non-ED 

visits. This research study focusses on the impact of expansion of Medicaid over all non-ED patient 

visits, patient visits for type-2 diabetes and cardiovascular diseases.  

4.2.1. All Non-ED Patient Visits Across Neighborhood Categories in EBRP 

The number of patients to the non-ED facilities before and after the expansion are mentioned in 

Table 4.6. There is an increase of 26% in the non-ED patients count after the expansion. 

Specifically, the counts of patients under Medicare are increased by 49% followed by the Medicaid 

which is 22%. From the neighborhood median household income levels, number of patients from 

medium-income neighborhoods increased with the highest percentage compared to the lower and 

higher income neighborhoods. 
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Table 4.6. FMOLHS non-ED patients counts in EBRP before and after Medicaid expansion 

  

Patients count with respect to 

Medicaid expansion 

Change Before expansion After expansion 

Total 70,382 88,551 26% 

Gender 
   

Female 37,754 48,723 29% 

Male 32,627 39,822 22% 

Ethnicity  
   

White/Caucasian 25,165 35,548 41% 

African American 24,883 35,243 42% 

Asian 1,746 1,811 4% 

Hispanic 175 70 -60% 

Other 14,367 10,921 -24% 

Insurance Type 
   

Medicaid 25,852 31,453 22% 

Medicare 6,075 9,082 49% 

No insurance 7,789 8,273 6% 

Private Insurance 23,151 26,612 15% 

Age 
   

0-17 910 667 -27% 

18-34 2,827 3,769 33% 

35-50 8,346 11,264 35% 

51-64 12,001 16,550 38% 

65 and over 46,298 56,301 22% 

Income Levels* 
   

Lower 17,189 20,755 21% 

Medium 22,202 29,337 32% 

Higher 30,991 38,459 24% 

* Median income levels of patients' neighborhoods 

 The non-ED patients rate before and after the expansion of Medicaid are mapped on the 

EBRP map layer and shown in Figure 4.5. From this figure, it is observed that the rate of FMOLHS 

non-ED patients is increased from below 20% to above 20% in medium-income neighborhoods in 

the upper part of EBRP. The neighborhood named Central had the greatest increase in its non-ED 

patients rate among all the neighborhoods from 13% to 32% after the expansion of Medicaid. From 

Figure 4.5, besides medium median household income levels which are situated in the upper part 

of EBRP, there are few higher-income neighborhoods and lower-income neighborhoods that 

experienced an increase in non-ED patients rate after the expansion of Medicaid.  
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a) before Medicaid expansion 

 

b) after Medicaid expansion 

Figure 4.5. FMOLHS non-ED patients a) before and b) after the expansion of Medicaid 

 Neighborhood wise Non-ED patient visits before and after the expansion of Medicaid 

between 2015 and 2017 are shown in Table 4.7. This table also has the outputs from the 

Wilcoxonôs Signed Rank test and One-Sample T-test for the non-ED patient visits dataset. It is 

observed that FMOLHS non-ED visits across EBRP is increased by 22.4%. In each neighborhood 

category, the patient visits to the Non-ED facilities are increased after the expansion of Medicaid. 

But, in lower-income neighborhoods, the increase in the patient visits is very less which is only 

6.9% whereas in medium and higher-income neighborhoods, the increase in the patient visits after 

the expansion of Medicaid are 30.8% and 25.1%. 

The results from Wilcoxonôs Signed Rank test and One-Sample T-test prove that the 

expansion of Medicaid had a significant impact on the patient visits to the Non-ED FMOLHS 

facilities across EBRP and the 22.4% increase in the Non-ED patient visits is statistically 

significant. 

 

 

 

 

 






































































































