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ABSTRACT 

MELINDA MADISON CODY 

PREDICTORS OF HOSPITAL PROCEDURES COMPLETED FOR NORTH TEXAS 
PATIENTS WITH SYSTEMIC LUPUS ERYTHEMATOSUS 

DECEMBER 2009 

This retrospective study analyzed data from 14,829 patients with the diagnosis of 

systemic lupus erythematosus (SLE), indicated by an ICD-9-CM coding of 710.0. The 

secondary data obtained from the DFW Hospital Council for the years 1999 to 2005 was 

utilized to identify the most common procedures among patients hospitalized with SLE 

during a seven-year time frame. Statistical analyses examined the relationship between 
.,t 

descriptive covariates such as age, race/ethnicity, gender, cost of hospitalization, length · 

of stay, urban versus rural, and insurance type and the common procedures performed in 

patients hospitalized with SLE. The frequencies of the common procedures performed on 

patients with SLE were calculated. Multiple logistic regression analyses were performed 

to investigate which of the covariates were predictive of the common procedures 

performed among the patients with SLE. 

Forty-five procedure categories of commonly performed procedures were 

identified for the study patients. It was found that only three procedure categories were 

performed in more than 10% of the patients. These most frequently performed procedures 

fell under the categories of cardiovascular intravascular imaging (20.2% ), Blood product 

infusion (13.9%), and kidney dialysis (11.4%). These procedure categories were 
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congruent with the common comorbidities in SLE patients that have been documented in 

literature. 

This study did not find the diagnosis of SLE to be a strong predictor of 

procedures. This study's findings are valuable in understanding SLE patients, especially 

as it relates to procedures. The frequency for which the procedures related to the 

comorbidities of cardiovascular disease and renal disease holds implications for health 

educators. A health educator can identify ways to address primary care issues for the SLE 

patients and focus on disease prevention. Knowing the value of health promotion, a 

health educator is an ideal professional to promote health and quality of life for the SLE 

patients; thus decreasing the risk of these comorbidities and related procedures. 
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CHAPTER! 

INTRODUCTION 

Rationale 

Systemic lupus erythematosus (SLE) is a chronic autoimmune disease that can 

affect any of the body's organs or systems. At present, there is no cure for SLE, and 

diagnosis is a challenge because symptoms vary from patient to patient and often mimic 

characteristics of other diseases (Centers for Disease Control and Prevention [CDC], 

2008a; Tretheway, 2004). This disease disproportionally affects women as it is estimated 

that nine out often people who have lupus are women (National Women's Health 

Information Center, 2009). 

No large-scale population studies have been conducted to accurately assess the 

prevalence of SLE (Helmick et al., 2008). In the US, it is estimated that over 1.5 million 

people are diagnosed with systemic lupus erythematosus (Lupus Foundation of America, 

2009; McCance & Huether, 2006). According to the CDC (2008a), the annual cost 

burden of SLE on national healthcare is unknown. The CDC also indicated a scarcity in 

the development of new treatments for SLE over the past 20 years. SLE can affect a 

variety of bodily systems and may require numerous tests and procedures to correctly 

identify and treat the comorbidities. 

Although disease onset and some of the more severe comorbidities will occur 

during childbearing years (20-45 years of age), SLE can affect any age group (CDC, 

2008b; Rahman & Isenberg, 2008). SLE disproportionately affects African American 
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women with prevalence three times that of Caucasian women. Symptoms of SLE also 

present at younger ages among African American and Hispanic women when compared 

to women of other races and African American women tend to have more severe organ 

destruction; especially involving the kidneys (CDC, 2008b ). 

Demas and Costenbader (2009) reviewed several research studies on SLE, 

specifically looking at disparities in patients with SLE. They summarized their findings 

by concluding that a lack of education and quality healthcare contribute to alarming 

disparities for persons with SLE. These disturbing disparities are well documented in the 

literature and verify that SLE disproportionately affects women, minorities, and the 

underprivileged or disadvantaged. 

Among patients with SLE, damage from autoimmune antibodies accounts for 

numerous comorbidities. Immune complex deposits can cause significant injury to blood 

vessels and organs, particularly the kidneys. Changes in the blood vessels and tissue of 

the kidneys results in altered renal function. More than one-third of people with SLE 

develop some degree of symptomatic decline in kidney function and may progress to 

complete kidney failure, thus requiring dialysis for survival. Blood vessel wall changes 

from the immune complex deposits in the brain and heart cause the often lethal 

comorbidities of premature atherosclerosis, strokes, and heart attacks (National Institutes 

of Health [NIH], 2007). 

Other serious complications of SLE include neurological and psychiatric 

disorders. When systemic lupus erythematosus invades the central nervous system 

(CNS), a wide range of complications can result. Central Nervous System Lupus (CNS-
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Lupus) includes seizures, inflammation of the cerebral blood vessels, mood disorders, 

headaches, cognitive disorders, and loss of memory (Gourley, 2009; NIH, 2007; Schur & 

Wallace, 2009). 

Skin disorders are the most common symptom associated with SLE. Skin lesions 

occur in up to 70-80% of SLE patients. Photosensitivity, hair loss, and fatigue are often 

the initialpresenting symptoms. Other lupus related comorbidities include frequent 

infections, pneumonia, and an increased incidence of non-Hodgkin's lymphoma 

(Bematsky et al., 2006). 

A descriptive retrospective epidemiological study was completed to provide 

information about the most common procedures for the comorbidities of patients 

hospitalized with SLE. The intent of this study was to add crucial information to the 

existing knowledge base by conducting a thorough examination of procedures performed 

for SLE patients, and analyzing the effect of SLE, age, race/ethnicity, gender, insurance, 

length of hospitalization, population density, and cost of hospitalization on those 

procedures. 

Statement of the Purpose 

This study used existing patient data in an effort to improve the understanding of 

systemic lupus erythematosus (SLE). This study's purpose was threefold: 

1. To identify the most common procedures among patients hospitalized with 

SLE during a seven-year time frame (1999-2005). 

2. To explore whether SLE is predictive of the most common procedures. 
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3. To examine the relationship between descriptive covariates such as age, 

race/ethnicity, gender, cost of hospitalization, length of stay, population density, type of 

insurance and the common procedures performed for patients hospitalized with SLE. 

Research Questions 

1. What were the most common procedures among patients hospitalized with 

SLE during a seven year time frame (1999-2005)? 

2. Among the most common procedures performed, what were the descriptive 

characteristics by age, race/ethnicity, gender, cost of hospitalization, length of stay, and 

insurance type? 

Hypothesis 

The following null hypothesis was tested at the .001 level of significance: 

Hol. The covariates of SLE, race, ethnicity, gender, age, cost of hospitalization, 

length of stay, population density, and insurance type will not be predictive of the most 

common procedures. 

Delimitations 

This study had the following delimitations: 

1. This study used secondary data involving SLE patients hospitalized in the 

Dallas Fort Worth (DFW) Metropolitan Statistical Area (MSA) between the years of 

1999 to 2005. 

2. The patients were 18 years of age or older. 

3. The patients had a SLE diagnosis (ICD-9-CM code 710.0). 
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Limitations 

This study had the following limitations: 

1. The secondary dataset was hospital discharge data which may have involved 

collection or input errors. The large size of the sample reduced the effect of these errors. 

2. Any missing data could not be followed up and accounted for. 

3. Generalizations of the groupings of the procedure coding categories 

were integrated into the statistical data analysis. 

Assumptions 

In this study, the following assumptions were made: 

1. The DFW Hospital Council used valid and reliable instruments in the data 

collection. 

2. The coding of patient diagnoses and procedures were accurate. 

3. The year-appropriate Current Procedural Terminology (CPT) and International 

Statistical Classification of Diseases and Related Health Problems (ICD) classifications 

were used. 

Definitions of Terms 

Epidemiological: Elements that contribute to the distribution and determinants of health 

and disease among populations (Friis & Sellers, 2004 ). 

Retrospective epidemiological study: One type of epidemiological studies where the 

events have already happened (Cornell University Pesticide Management Education 

Program, 1993). 
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Importance of the Study 

The National Institutes of Health (2006) reported that autoimmune disorders such 

as SLE are not well recognized; this makes any research related to lupus significant. 

Systemic lupus erythematosus has been significantly understudied when compared to 

cancer or heart disease (LF A, 2009). A systematic review of literature was conducted 

using the following databases: SAGE full-text, ERIC, MEDLINE, and CINAHL. 

Keywords and phrases including diagnosis of SLE, procedures performed with SLE, and 

disparities in SLE patients, were used to identify research applicable to this study. While 

several studies do examine comorbidities in SLE patients, there were no studies that 

analyzed the most common procedures performed for patients with SLE. 

Health educators play a vital role in the synthesis and dissemination of 

information to other health professionals and the public (National Commission for Health 

Education Credentialing [NCHEC], 2008). Accurate and timely patient education may 

greatly reduce the uncertainty and fear of living with a chronic disease like SLE. New 

research findings on the predictive effects of descriptive covariates on the most common 

procedures will assist in improving the understanding of SLE and the treatment of those 

with the disease. 

6 



CHAPTER II 

REVIEW OF THE LITERATURE 

Systemic lupus erythematosus is an autoimmune disease that adversely affects 

multiple body systems. SLE characteristically affects skin and joints, although any 

system can be involved. SLE is marked by chronic systemic inflammation which is the 

result of a person's immune system attacking its own tissue. The individual's own 

autoimmune response determines the expression of symptoms. The disease is often 

unpredictable and variable, and its course is characterized by multiple complications, 

recurrent exasperations (flares) followed by periods of remission (CDC, 2008a; Rahman 

& Isenberg, 2008). 

Background of SLE 

The clinical presentation of SLE is characterized by B cell hyperactivity within 

the immune system that forms antibodies known as autoantibodies, which work against 

healthy cells and tissues. Autoantibodies are deposited in the body's cells and tissues, 

thus damagin_g DNA and causing tissue injury. Some of the more common SLE 

symptoms are: fatigue, butterfly-shaped rash on the face, headaches, joint pain, kidney 

and heart damage, and respiratory problems. These are all a result of the formation of the 

immune complex deposits that can occur in a multisystem manner (Botwinik & 

Kessenich, 2006; NIH, 2006; Tirumani & Leber, 2008). 

The etiology of SLE is unknown and thus poorly understood. The variety of 

autoantibodies in the blood of SLE patients indicates that both genetic and environmental 
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factors may trigger this disease. Environmental exposures include bacteria or viruses, 

chemicals or environmental pollutants, medications, and lifestyle factors such as smoking 

and diet (Sarzi-Puttini, Atzeni, laccarion, & Doria, 2005). As SLE is more common in 

women and usually presents during the child-bearing years, the effect of female 

hormones as potential cause or trigger continues to be investigated (Rahman & Isenberg, 

2008; Schur & Wallace, 2009). According to Nakazawa (2008), SLE is part of a larger 

autoimmune epidemic where immune systems are malfunctioning, thus altering the 

normal function of the human body. N akazawa asserts that toxins in the environment are 

contributing to the increased prevalence of SLE and other autoimmune diseases. 

SLE is the most common and serious type of lupus. There are three other types of 

lupus; discoid, drug-induced, and neonatal lupus. Discoid lupus, also called cutaneous or 

skin lupus, primarily affects the skin and precedes SLE in approximately 10% of cases 

(CDC, 2008a; LFA, 2009). A red, raised rash of the face, scalp, and other body parts 

characterizes this milder form of lupus. Drug induced lupus can result from certain 

medications and is generally a temporary condition; within 6 months of cessation of the 

medication, symptoms usually disappear. Neonatal lupus is a rare form of lupus that is 

expressed in an infant whose mother builds up antibodies against the fetus. The newborn 

infant may have a skin rash, anemia, liver involvement and, in severe cases, cardiac 

problems. Most often the infant is asymptomatic within a few months of birth and has no 

permanent damage (LF A, 2009a ). 

The Lupus Foundation of America (LF A, 2009b) reports that public awareness of 

lupus lags behind many other diseases. The LF A completed a national survey of 1000 
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adults; only 38% indicated they were familiar with lupus, and 22% had no knowledge of 

lupus. A different survey by LF A indicated that 65% of those questioned had knowledge 

of lupus; but of these, only 20% demonstrated an accurate understanding of lupus. 

Worldwide, it is estimated that five million people have lupus. The lack of approval of a 

new treatment specifically for SLE from the U.S. Food and Drug Administration within 

the past 50 years should be a motivation for society to study SLE and seek solutions to 

this perplexing disease (LF A, 2009b ). 

Characteristics of SLE 

A patient diagnosed with SLE at 20 years of age has a 1 in 6 chance of dying by 

35 years of age, most often from active SLE or infection. As the patient ages, myocardial 

infarction and stroke become common causes of death (Urowitz & Gladman, 2007). 

Mortality due to SLE can result from kidney failure, heart attack, stroke, or seizures, 

depending on the affected organ system (LF A, 2009b ). Less threatening health problems 

include arthralgias or arthritis, which is experienced by up to 90% of patients. 

Approximately 75% of patients with SLE complain ofvasculitis and rashes. Other 

clinical mani(estations of SLE include hematologic abnormalities with anemia being the 

most common, renal disease, and cardiovascular disease (McCance & Huether, 2006). 

SLE is characterized by a variety of symptoms that are unpredictable and wax and 

wane over time. The involvement of one to several body systems makes the presentation 

of SLE unpredictable and contributes to inaccurate diagnoses and ineffective treatments 

(American College of Rheumatology, 2008; Mayo Clinic, 2008). Early cases of SLE are 

often missed because the presenting symptoms are similar to other diseases and are not 
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specific (American College of Rheumatology, 2008). It can take as long as five years 

from the time of onset of SLE symptoms until accurate diagnosis. Repeated medical 

procedures and testing are completed before and after a person is diagnosed with SLE 

(Tirumani & Leber, 2008). If a person is suspected to have SLE, the most helpful blood 

test is the anti-nuclear antibody (ANA). Additionally, tests such as the anti-double strand 

DNA (dsDNA) and anti-smith antibodies (Sm) can validate the diagnosis of SLE. The 

American College ofRheumatology uses a standard classification approach that requires 

4 of 11 criteria to be present for a definitive diagnosis of SLE (Appendix A) (American 

College ofRheumatology, 2009). The diagnosis ofSLE is based on patients having at 

least four of the following signs and symptoms, consecutively or concurrently: 1) malar 

or butterfly rash on the cheeks and nose; 2) discoid rash anywhere on the body with 

scaling and scarring; 3) sensitivity to sunlight with resultant rash; 4) oral ulcers; 5) 

serositis including pericarditis or pleuritis; 6) arthritis; 7) kidney dysfunction, including 

proteinuria; 8) neurological disorder, including seizures or psychosis; 9) hematologic 

disorder, including hemolytic anemia, leukopenia, lymphopenia, or thrombocytopenia; 

10) presence of lupus erythematosus cells, anti-DNA antibodies or anti-Smith antibodies, 

or a false-positive syphilis test; and 11) a positive test for antinuclear antibodies. 

The life expectancy for patients with lupus has improved over the last half decade. 

Nearly 50 years ago a person with SLE only survived approximately 5 years post

diagnosis. A major factor in this statistic was the extended length of time to accurate 

diagnosis, which was 7-10 years until recent improvements in diagnostics. Today the 

average survival is at least 10 years. This enhanced prognosis is because of earlier 

10 



· diagnosis and improved treatments. In the mid 20th century complications from the active 

disease process were contributing to the untimely death of an SLE patient; active 

infections, hemorrhage, or clotting problems were not as effectively treated as they are in 

the 21 st century. Today chronic conditions tend to be more prevalent in white, female 

SLE patients. The severe disease, such as end-stage renal disease, is still a concern with 

the ethnic disparity of SLE. The manifestations from the severe disease are greater in 

African Americans, Asian Americans, Hispanics, and males when compared to 

Caucasians (Demas & Costenbader, 2009; Manzi, 2009). 

Disparities and SLE 

Demas and Costenbader (2009) reviewed several research studies on lupus, 

specifically looking at disparities in patients with lupus and what contributes to the 

disparities. They summarized these findings by concluding that a lack of education and 

quality healthcare contribute to the alarming disparities. They observed that SLE 

disproportionately affects women, minorities, and the underprivileged. The causes of 

these disparities can be corrected with improvements in the current health care delivery 

system. W om_en are the dominant gender affected by autoimmune diseases. Between the 

ages of 15-45, the female-male ratio of SLE patients is 12:1. Overall the ratio is 9:1 and 

the female-male ratio in children and the elderly is only 2: 1. 

African Americans, Asian Americans, and Hispanics are three times more likely 

to be diagnosed with SLE when compared with white non-Hispanics (Manzi, 2009). 

African Americans in the United States have been shown to have poorer outcomes than 

Caucasians. The poor outcomes noted in the African American race are thought to be a 
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cultural, racial issue. An Asian person with SLE in the United Kingdom has worse 

outcomes than white non-Hispanics persons with SLE in the same country (Madhok & 

Wu, 2007). African Americans and Hispanics from Texas were found to have more 

severe symptoms of SLE, specifically kidney disease, when compared to Caucasians and 

Hispanics from Puerto Rico (Fernandez, et al., 2007). 

Health disparities for SLE are multifactorial; ethnicity, gender, and age all 

contribute to the prevalence of SLE. African American women are three times more 

likely to develop lupus than Caucasian women, and the disease occurs at an earlier age in 

African American and Latina women (CDC, 2007). Fernandez et al. (2007) analyzed data 

from the LUMINA (LU pus Minority: NAture versus Nurture) longitudinal study to 

further explain some of the study's original findings. The LUMINA study examined 

biological and societal elements of patients with SLE; the authors concluded that biology 

and a person's social inheritance both have a tremendous impact on the outcome of a 

person with SLE. Ethnicity is not solely the biologic component of a person but rather 

involves many other variables such as a person's values, language, background, place of 

residence, anq socioeconomic status. There is a significant relationship between 

biologic/genetic and non-genetic/socioeconomic factors that influence the progression or 

regression of SLE. According to Alarcon et al. (2006), genetic factors initially identified 

at the time of SLE diagnosis were not found to be the main factor influencing the state of 

a person's disease as time passed. A person's coping skills, insurance status, and social 

support system proved to be more influential with passage of time and resulted in higher 

disease acuity. 
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Preventing the comorbidities before they occur is not feasible since the cause of 

SLE is multifactorial and not completely understood. The LUMINA Study, which looked 

at a cohort of patients with SLE, emphasizes the importance of early diagnosis and 

prompt treatment to avoid the comorbidities that can occur with SLE. Early interventions 

targeted at improving a patient's social network, health care options, and income 

impacted a patient's outcome and improved quality of life. The patients in the LUMINA 

study were from several different ethnic backgrounds. Ethnicity was not an independent 

contributor to overall outcome, though ethnicity did prove to be statistically significant in 

impacting survival time after being diagnosed with SLE. This same study showed 

poverty to be an independent characteristic affecting the outcome of patients with SLE. 

Poverty was shown to be a driving force in the mortality outcome of patients with SLE. 

Poverty is a complicated concept, having both biologic and non-biologic components. 

Stress, depression, status of health care coverage, and adherence to health care 

recommendations are major factors that influence quantity and quality of life (Fernandez 

et al., 2007). 

Researchers have studied disparities in SLE, however, a clear understanding of 

how social determinants influence health outcomes is lacking. More research is needed to 

learn how individual and community social factors may impact SLE (Callahan, 2003). 

Callahan (2003) supports the belief that individual and community-level social factors 

influence the disease status of SLE patients. This researcher found physical, 

psychological, and social factors all impact with SLE. Low social economic status of 

SLE patients was linked to higher mortality rates. 
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Comorbidities of SLE 

Comorbidity Studies 

The comorbidities of SLE frequently determine quantity and quality of life. The 

more severe manifestations of SLE such as lupus nephritis, cardiovascular and central 

nervous system complications shorten the survival rate (Madhok & Wu, 2007). 

Wiginton, Bates, and Oomen-Early (2008) examined hospital discharge data for 

14,829 patients with a diagnosis of systemic lupus erythematosus, to identify the most 

frequent comorbidities and evaluate the effect of SLE on those comorbidities. Of the 

most frequent comorbidities, they found SLE to be predictive of nephritis (unspecified as 

acute/chronic; OR=2.47), chronic nephritis (OR=31.50), acute renal failure (OR=2.34), 

chronic renal failure (OR=3.36), hypertensive kidney disease (OR=4.29), congestive 

heart failure (OR=l .84), coronary atherosclerosis (OR=l .46), seizures/convulsions 

(OR=l .67), pleuritis (OR=2.06), thrombocytopenia (secondary/unspecified; OR=2.55), 

septicemia (OR=l.74), and cardiomyopathy (OR=l.79). Wiginton et al. (2008) also 

assessed the effect of age on comorbidities of SLE and found that younger SLE patients 

experienced kjdney and CNS complications, including neurological comorbidities, such 

as convulsions. SLE patients 45 years and older were more likely to experience 

comorbidities of the cardiovascular and pulmonary systems. 

Crosslin (2008) used the SLE Comorbidity Index (SLE CI) to assess severity of 

disease among patients. This process involved an analysis of patient records to determine 

the presence of certain comorbidities associated with disease severity. A composite score 

was recorded based on the total points of each diagnosis within the SLE subset of patients 
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compared to the total patients. The SLE CI measures severity with the following 

comorbidities: cerebrovascular accident, chronic renal failure, congestive heart failure, 

diabetes mellitus, nephritis, pleuritis, AIDS, metastatic disease, myocardial infarction, 

pericarditis, malignancy, thrombocytopenia, peripheral vascular disease, and severe liver 

disease. The frequencies and percentages of the top five diagnoses from the SLE-CI are 

displayed in Table 1. As expected, a higher percentage of SLE patients had chronic renal 

failure (4.1 %) and lupus nephritis (16.6%) when compared to the overall sample (1.8% 

and 7.5%, respectively). 

Table 1 

Frequencies and Percentages of Specific Diseases Within the Overall Sample and 

SLE Subsample 

Overall SLE 
n % n % 

Cerebrovascular accident 2458 3.8 552 3.7 

Chronic renal failure 1160 1.8 615 4.1 

Congestive heart failure 7685 11.7 1873 12.6 

Diabetes mellitus 9220 14.1 1898 12.8 

Nephritis 4893 7.5 2465 16.6 

Pleuritis 1469 2.2 533 3.6 
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Thorburn and Ward (2003) examined cardiac heart disease among SLE patients; 

hospital data from the Agency of Healthcare Research and Quality was reviewed. 

Discharge data from 22 community hospitals across the U.S. were analyzed for patients 

diagnosed with SLE. The common comorbidities among these patients with SLE were 

identified. SLE was the principle discharge diagnosis in 19,000 of the 6.8 million patients 

represented in the database. Pneumonia, fistula placement, and congestive heart failure 

were the leading causes for hospitalization, after SLE. Acute myocardial infarctions 

ranked as the ninth leading cause for hospitalization. The conclusion from this study was 

that cardiovascular disease is not one of the most frequent reasons for hospitalization 

among SLE patients; though cardiovascular disease is considered a significant 

comorbidity. Infections, renal disease and active SLE are more common reasons for 

hospitalization (Thombum & Ward, 2003 ). 

Bematsky et al. (2008) published results from a Canada cohort study examining 

9457 patients diagnosed with SLE. The data on these patients from 23 centers showed a 

decrease in relative mortality rates over the last 30 years. Despite this decline in deaths, 

the patients in this study were shown to have higher mortality rates than the general 

population. Of the 9457 patients studied, 291 patients died oflupus. There were 1255 

deaths not attributed directly to lupus but from circulatory diseases, including heart 

disease, arterial disease, and stroke. Non-Hodgkin's lymphoma and cancer of the lung 

accounted for 114 deaths. Infections, including pneumonia, accounted for an additional 

64 deaths. The highest mortality rates were seen in African-American patients with SLE. 
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Deaths resulting from active SLE, like renal failure, were shown to decline over the three 

decades studied; deaths from cardiovascular disease did not lessen over time.· 

Cardiovascular Involvement 

Nuttall et al. (2003) discussed the concern of women with systemic lupus 

erythematosus and the risks for premature cardiovascular disease as well as more severe 

cardiac disease. The researchers evaluated lipid metabolism in a group of women with 

SLE and compared with healthy controls without SLE. Results indicated women with 

SLE had a marked increase in lipid metabolism and C-reactive protein which are 

considered risk factors for cardiovascular disease. The numerous exacerbations that 

characterize SLE contribute to the damage of the endothelium. Endothelial cells line the 

blood vessels and heart; thus, damage ultimately causes defective performance of the 

cardiovascular system. As such, women with SLE are at an increased risk for 

cardiovascular events. 

Pericarditis, pericardia! effusion, and cardiac arrhythmia are common cardiac 

problems among patients with SLE. Myocarditis, a form of endocarditis, is an 

inflammatpry process that takes place when there are high circulating antiphospholipid 

antibodies that cause damage to the mitral valve. Myocarditis has been found to be more 

common in patients with SLE when compared to the general population 

(Reed, Ferguson, & Holt, 2006). Wiginton et al. (2008) found that SLE patients were 

four times more likely to have endocarditis (OR=4.01; CI: 2.93-5.49;p<.0001), over 

three times more likely to have acute pericarditis (OR=3.20; CI: 2.67-3.85;p<.0001), and 

77% more likely to have mitral valve disorders (OR=l.77; CI: 1.58-2.00;p<.0001) when 
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compared with other autoimmune patients. One of the most concerning consequences of 

the cascade of events that can occur in SLE patients is arteritis, specifically coronary 

arteritis. SLE patients frequently have premature atherosclerosis, coronary 

atherosclerosis, carotid atherosclerosis, peripheral vascular disease and damage to the left 

ventricle with significant cardiac dysfunction (Reed, Ferguson, & Holt, 2006). 

Renal Involvement 

The kidney is the visceral organ that is most often affected by SLE. 

Approximately 50% of patients with SLE develop some form of renal disease that is 

evident clinically; biopsy studies confirm that almost all patients with SLE experience 

some degree of subclinical renal involvement. The glomerular portion of the kidney that 

houses the capillaries and blood supply so vital for kidney function often becomes 

diseased within the first few years of an SLE diagnosis. Acute or chronic renal failure can 

contribute to edema, weight gain, fluid overload or hyperlipidemia. Acute kidney disease 

may be evident if a patient with SLE develops hypertension or hematuria (Schur & 

Gladman, 2009; Tirumani & Leber, 2008). 

Pulmonary Involvement 

There are numerous ways SLE can affect the lungs. Pleuritis, pleural effusion, 

pneumonitis, interstitial lung disease, pulmonary hypertension, and hemorrhage of the 

alveoli, are some of the pulmonary manifestations of SLE. The risk of a thromboembolic 

event affecting the lungs is also a possible comorbidity. Patients with SLE may present 

with the complaint of dyspnea, and pleuritic chest pain; this can be suggestive of the 
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above forms of pulmonary involvement and may also indicate a decrease in lung volume, 

with or without interstitial fibrosis (Schur & Gladman, 2009). 

Neuropsychiatric Involvement 

Central nervous system involvement with SLE is extremely complicated and can 

be life threatening. Neurological involvement includes delirium, psychosis, seizures, 

headache, cognitive deficiency, and/or peripheral neuropathies. Other less common 

problems are movement disorders, cranial neuropathies, myelitis, and meningitis. 

Psychiatric manifestations of SLE may include depression, anxiety, mania, and more 

severe psychiatric problems (Gourley, 2009). Although Wiginton et al. (2008) found a 

significant effect for SLE on seizures and acute disseminated encephalomyelitis, SLE 

was not predictive of depression or other psychiatric problems when compared with non

SLE patients. 

Musculoskeletallnvolvement 

Involvement of the musculoskeletal system is a common problem in patients with 

SLE. The incidence of arthritis and arthralgias in SLE patients is as high as 95%. Other 

manifestations of SLE involving the musculoskeletal system are osteonecrosis (avascular 

necrosis of bone), myopathy, and osteoporosis. In one study, SLE patients were over two 

times more likely to have arthropathy (unspecified) and aseptic necrosis of the bone 

(Wiginton et al., 2008) when compared with non-SLE patients. SLE treatments may 

include corticosteroids which can exacerbate bone loss and cause weight gain; 

osteoporosis and the risk for fractures becomes an increasing problem, especially with 

long term steroid use (Schur & Wallace, 2008). 
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Additionally, SLE patients are instructed to avoid sun exposure, thereby reducing 

natural absorption of vitamin D that is required for healthy bone mass. SLE patients may 

not be able to participate in weight bearing activity secondary to chronic inflammation, 

arthritic joint changes, and other SLE symptoms. Weight bearing exercise is helpful in 

preventing osteoporosis, yet not always feasible when a person has _SLE. These factors 

compound the risk of osteoporosis in SLE patients and their risk for fractures (Lane, 

2006; LF A, 2007). 

Gastrointestinal Involvement 

For SLE patients, the overarching comorbidity of vasculitis can create numerous 

challenges in the gastrointestinal (GI) track. Pancreatitis, peritonitis, colitis, and 

symptoms of esophageal irritation or reflux may occur as a result of vasculitis. Dysphagia 

or difficulty swallowing manifests itself in as many as 25% of patients with SLE. 

Intestinal perforation is an important cause of abdominal pain and should be a differential 

diagnosis. Complaints of abdominal pain in a patient with SLE should not be ignored. GI 

complaints are often nonspecific and are attributed to SLE or the medication used to treat 

the disease (Massarotti & Schur, 2009). 

Bleeding and Clotting Disorders 

Thromboembolic events, often in association with antiphospholipid antibodies, 

may occur in approximately 20% of patients with SLE. Arterial thromboemboli may 

cause focal neurologic problems, such as a stroke or seizure, and/or more diffuse 

cognitive defects (Schur & Gladman, 2009). 
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Antiphospholipid Syndrome (APS) is a comorbidity that poses unique risks for 

thromboemboli and complications. Antiphospholipid antibodies bind to tissue, causing 

tissue damage, lack of oxygen, low platelets, inflammation, and the increased formation 

of blood clots. In pregnancy, the circulation of this antiphospholipid antibody creates a 

favorable environment for blood clot formation, thus increasing the risk for serious 

complications such as preeclampsia, preterm birth, low birth weight, miscarriages and 

fetal demise. These women require first trimester workups, more frequent sonograms, 

and meticulous monitoring throughout the pregnancy (University of Illinois, n.d. ). 

Congenital heart block is seen more frequently in patients with SLE. There is a formation 

of fibrous tissue, inflammation, and scarring in the baby's heart, which interferes with the 

fetal electrical conduction pathways and fetal demise may result. Careful fetal monitoring 

and expensive procedures increase the complexity of a SLE pregnancy (NIH, 2007). 

Management of SLE 

Treatment of SLE 

The severity of the disease dictates the treatment; the treatment options are 

immense, not curative, but with the goal to minimize the symptoms. Depending on the 

severity of disease, options include nonsteroidal anti-inflammatory drugs (NSAIDs), 

corticosteroids, to more aggressive medications, such as cyclophosphamide (MD Consult, 

2007). 

Historically, the treatment for SLE has been a standardized algorithm approach; 

especially when complications of lupus include the kidneys. The organ system affected 

by SLE will determine the exact treatment strategy. The treatment of SLE, and especially 
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lupus nephritis, has traditionally followed a standardized schematic therapy. An example 

is if the kidneys are compromised with SLE, cyclophosphamide may be implemented. 

Women of childbearing age raise special considerations when treatment is required. 

Cyclophosphamide, the drug of choice for lupus nephritis can cause ovarian toxicity, 

permanent infertility, and premature ovarian failure (Haubitz, 2008}. 

Treatment side effects are common. The main goal of treatment for systemic 

lupus erythematosus is to minimize the symptoms for the disease and halt progression; 

this can greatly influence quality oflife and renal function. Additionally, early 

interventions can improve long-term prognosis. Research indicates that a patient's 

response is dependent on several factors such as age, gender, and ethnicity. Treatment for 

SLE is continuously scrutinized and is becoming more progressive and individualized 

(Haubitz, 2008). 

Procedures and SLE 

Common procedures completed for patients with or suspected to have SLE 

include: 1) Cerebrospinal fluid (CSF) analysis, which is indicated for ruling out an 

infection; 2) Electroencephalogram (EEG), which shows a diffuse slow-wave pattern in 

patients whose brain function has been affected by SLE; and 3) Electrocardiogram 

(EKG), which evaluates cardiac concerns, such as chest pain, a pericardial effusion, and 

any valvular pathology. Another common procedure is a chest x-ray, which is an 

inexpensive but helpful imaging test for assessing respiratory complaints, effusion, 

infiltrates, and cardiomegaly. A computed tomography (CT) is helpful to evaluate 

abdominal pain or any systemic pain (Tirumani & Leber, 2008). 
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Skin biopsies are often necessary and helpful in evaluating the butterfly-shaped 

facial rash or skin lesions. The examination of a tissue sample under a microscope can 

identify the amount of inflammation and damage that has occurred; commonly the skin 

and kidney are biopsied with SLE patients, yet this analysis is performed based on the 

patient history and a physical exam (Mayo Clinic, 2008). 

Many tests and procedures are often completed for patients with SLE for 

diagnostic purposes and to understand the physiological processes associated with the 

disease. As mentioned previously, there is no single test to diagnose someone with SLE. 

When a person begins to experience symptoms related to SLE, appropriate tests and 

procedures can be ordered. There are many challenges in confirming a diagnosis of SLE. 

The procedure ordered for a patient suspected of having SLE is based on the presenting 

symptoms (complaints) and particular organ system that is involved (Schur & Gladman, 

2009). 

Additional procedures that are completed to evaluate SLE patient complaints from 

the GI system include endoscopy and radiography of the esophagus. These procedures 

can document presence of a stricture of the esophagus that is making swallowing 

difficult. If a patient with SLE has abdominal tenderness on exam and peritonitis is 

suspected, a CT scan would be an appropriate test to confirm peritonitis by showing 

intraperitoneal fluid on the scan. An additional procedure, such as a paracentesis, would 

then be warranted to rule out an infection. 

Multiple procedures might be necessary to determine the etiology of the pain 

(Schur & Wallace, 2009). Reed, Ferguson, and Holt (2006) explain that patients with 
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SLE may require several tests and procedures when admitted to the hospital. The 

provider admitting the patient to the hospital will have to establish whether the SLE is in 

an active disease state, or a complication has occurred, or an unrelated illness is causing 

the symptoms. 

Diagnostic Classification CPT/ICD Codes 

The International Classification of Diseases (ICD), ICD-9-CM is currently used in 

the U.S. with the ICD-10 revisions expected to be available late 2009. ICD is an 

abbreviation for "international standard diagnostic classification" (World Health 

Organization [WHO], 2009a). This is a classification standard used by hospitals, health 

facilities, and for all general epidemiological and clinical purposes. The ICD system is 

used to classify diseases and other health problems and provides records of vital 

information for death certificates, health records, permits categorization of diseases, and 

tracking of causes of diseases, injuries, and deaths. The ICD-9-CM code for SLE is 710.0 

(WHO, 2009b). 

Current Procedural Terminology, abbreviated CPT, is a listing of descriptive 

terrhs first developed and published by the American Medical Association in 1966. This 

system of terminology has identifying codes that are used for reporting medical services 

and procedures. CPT serves as a standardized guide for reporting medical procedures and 

services throughout the U.S. In 1983, CPT was adopted as part of the Centers for 

Medicare and Medicaid Services (CMS) and is widely used by all federal government 

and private insurance programs today (American Medical Association, 2004 ). 
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In the United States, health insurance carriers receive and process over 5 billion 

claims each year, with each claim requesting payment for a service. An accurate and 

standardized approach to the processing of the claims is essential. The U.S. has a 

standardized coding system called Healthcare Common Procedure Coding System 

(HCPCS). Medicare and other health care insurers utilize the HCPCS Level II code set 

for the purpose of categorizing medical procedures and care that is provided by health 

care professionals. The Centers for Medicare and Medicaid Services (CMS) established a 

consistent set of definitions for health care services and procedures with codes to 

represent each; a payment value for each code is also in place. Hospitals are required to 

use these codes for all the procedures and services carried out during a person's hospital 

stay (Centers for Medicare & Medicaid Services, 2009). For purposes of this 

retrospective study the CPT fourth edition terminology and the ICD-9-CM was utilized. 

Summary 

Systemic lupus erythematosus is a chronic autoimmune disease that can affect any 

of the body's organs or systems. SLE poses many challenges for a patient, as well as a 

provider. This disease disproportionally affects females; an estimated nine out of ten 

people who get SLE are woman. Disparities disproportionately affect women, minorities, 

and underprivileged with SLE. 

There are numerous comorbidities of SLE that are documented in literature. 

Systemic lupus erythematosus common comorbidities affect the cardiovascular system, 

renal system, central nervous system, lungs, blood vessels, and skin. At present, there is 

no cure for SLE, and the diagnosis may be complicated because the characteristics of the 
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disease that mimic many other illnesses. The fact that SLE can affect a variety of bodily 

systems necessitates the completion of numerous tests and procedures from diagnosis, 

through exacerbations, and during treatments. To date there are no studies in found in a 

review of literature that examine frequency or relationships of procedures completed in 

SLE patients. A study examining the common procedures done in SLE patients will be of 

benefit to providers, patients, and health educators by adding crucial information to the 

existing knowledge base. 
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CHAPTER III 

METHODOLOGY 

The proposed study was retrospective in nature and analyzed secondary hospital 

discharge data with the purpose to better understand the procedures performed on SLE 

patients during a seven-year period. The following chapter describes the sample for this 

study, human patients protection, data collection procedures, and the statistical analyses 

utilized. 

Population and Sample 

Twenty-one hospitals from the Dallas-Fort Worth area were represented in this 

study. Hospital discharge summaries, from these 21 hospitals, were obtained from the 

DFW Hospital Council. The total sample included data on 65,536 patients in the Dallas

Ft. Worth Hospital Council Service Area who were hospitalized from 1999 to 2005. Of 

these, there were 14,829 discharge summaries containing health information on SLE 

patients, indicated by an ICD-9-CM code of 710.0; this diagnosis of SLE had been made 

by a clinician and then recorded on the hospital chart and discharge summary. The other 

patients included in the total data set had been diagnosed with a different type of 

autoimmune disorder with the appropriate IDC code diagnosis for their condition. The 

comparison group in this study consisted of the patients with other autoimmune 

disorders. This large dataset provided several variables to study: gender, ages, 

ethnic/racial backgrounds, procedures performed, and lengths of hospitalization. This 

dataset included urban community information, represented by the Dallas Metroplex 
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hospital patients, and rural community information, represented by the Fort Worth 

County patient information. In addition to the diagnosis of SLE on the hospital discharge 

summaries, there were a variety of other autoimmune diseases diagnoses for analysis. 

The diagnosis and procedure codes were taken from the International Classification of 

Diseases, 9th Revision, Clinical Modification (Ingenix, 2004 ). 

The study sample age included patients 18 years or older. Patients who had data 

(study variables) missing were excluded from the study. The procedures carried out on 

the patients in this study were reviewed and ranked by the frequency in which they were 

performed. The frequency of the 45 most commonly performed procedures was 

established, thus enabling the author to determine the predictive effect of covariates on 

the common procedures. 

Protection of Human Patients 

An application for "exempt" status was submitted to the Institutional Review 

Board (IRB) at Texas Woman's University (TWU) by the principal investigator. 

Approval, from the TWU IRB, to proceed with the study was received prior to its 

commencement in August of 2009. The original study data received from the DFWHC 

had all patients' identifying information, such as social security numbers, names, and 

addresses, removed prior to the researchers accessing the information. The data remained 

locked in a cabinet when not in use and anonymity was maintained. 
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Data Collection Procedures 

A large dataset was obtained from the Dallas Fort Worth Hospital Council 

(DFWHC), which is a consortium of hospitals that share data for the purpose of improving 

quality and clinical outcomes in North Central Texas hospitals. Three professors from the 

Health Studies Department at Texas Woman's University purchased_ this data of 21 

autoimmune diseases with the intent to conduct descriptive studies to increase the 

knowledge base of autoimmune diseases; this study utilized a subset within the larger 

original dataset. 

Data Analysis 

The DFW Hospital discharge summaries contained as many as 6 procedure codes 

for each patient in this study. The procedures consisted of a service, radiology study, 

medical examination, and/or action performed by a health care professional. There were 

over 1000 procedures identified from the discharge summaries that were recorded during 

the patient's hospital stay. Each numeric coded procedure was individually defined using 

the Current Procedural Terminology. The procedures were then categorized and 

prioritized. The 45 most frequently occurring procedures were selected to use in the data 

analysis. The defined CPT procedure was placed in a broader category for organization 

purposes. The categories were chosen based on the commonality of the procedure as well 

as on the body part or body system for which the procedure was performed. 

There were a total of 28 procedure categories defined. The method of defining the 

categories for the procedures was based on the physiological or clinical relationships 

between the CPT codes. Procedures that had similar actions and accomplished a similar 
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goal were placed in a category together; many of these procedures had an identical suffix. 

Once the 28 procedure categories were established, they were subcategorized according 

to similar body systems. The body systems chosen for this organization process were 

those frequently affected by SLE, such as renal, cardiovascular, musculoskeletal, 

pulmonary, and gastrointestinal. Appendix B includes an explanation of the procedure 

categories. The most frequently performed procedures identified through statistical 

analysis were used in further data analyses and answering of the research questions. 

Statistical Package for Social Sciences (SPSS) software package Version 16 was 

used to analyze the data. Statistical analyses included measures of central tendency, 

standard deviation, range, frequency distribution, and multivariate correlation tests. A 

series of logistic regressions were performed to determine if SLE, race/ethnicity, age, sex, 

insurance, urban versus rural, cost of treatment, and length of hospital stay were 

predictive of procedures performed for patients with SLE. Cross validation regression 

was performed to determine the relationships between the independent and dependent 

variables under study. 

Summary 

This retrospective study used existing patient data in an effort to improve the 

understanding of systemic lupus erythematosus (SLE). Secondary data obtained from the 

DFW Hospital Council for the years 1999 to 2005 was utilized to identify the most 

common procedures among patients hospitalized with SLE during a seven-year time 

frame. Logistic regression statistical analysis was employed to learn if SLE is predictive 

of the most common procedures and to determine the relationship between descriptive 
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covariates such as age, race/ethnicity, gender, cost of hospitalization, and length of stay. 

The sample for this study had a diagnosis of SLE as indicated by an ICD-9-CM coding of 

710.0. 
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CHAPTER IV 

RESULTS (·· 

SLE can affect a variety of bodily systems and may require numerous tests and 

procedures to correctly identify and treat comorbidities of this complex disease. SLE 

disproportionately affects women, minorities, and the underprivileged or disadvantaged 

(Demas & Costenbader, 2009). The damage from autoimmune antibodies in patients with 

SLE accounts for numerous comorbidities. This study used existing patient data in an 

effort to improve the understanding of systemic lupus erythematosus (SLE), specifically 

to identify the most common procedures among patients hospitalized with SLE during a 

seven-year time frame (1999-2005). The study also explored the effect of SLE on the 

most common procedures, as well as examined the relationship between descriptive 

covariates such as age, race/ethnicity, gender, cost of hospitalization, length of stay, and 

insurance type and the common procedures performed in patients hospitalized with SLE. 

Descriptives 

The sample for the current study included 65,535 patients comprising 14,829 SLE 

patients and 50, 706 patients without SLE. As shown in Table 2, over half of the SLE 

patients were Caucasian (53.5%). The remaining proportion of the SLE sample was made 

up of African Americans (35.6%), those of another ethnicity (9.5%), Asian or Pacific 

Islander (1.3%) and American Indian/Eskimo/Aleut (.1 %). A majority of the non-SLE 

patients were Caucasian (76.5%), while a small proportion were African American 

(15.3%), Asian or Pacific Islander (1.0%), American Indian/Eskimo/Aleut (.1 %) and 
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another ethnicity (7.0%). In terms of Hispanic ethnicity, a majority of SLE patients were 

not of Hispanic Origin (87.9%) while those of Hispanic origin comprised only 12.1% and 

nearly all of the non-SLE patients were not of Hispanic Origin (92. 7%) and a small 

proportion were of Hispanic Origin (7.3%). 

Table 2 

Frequencies and Percentages for Categorical Demographic Variables for SLE 

and Non-SLE Patients 

SLE Non-SLE 
n % n % 

Ethnicity 
American Indian/Eskimo/ Aleut 19 .1 74 .1 
Asian or Pacific Islander 197 1.3 516 1.0 
African American 5271 35.6 7744 15.3 
Caucasian 7933 53.5 38789 76.5 
Other 1405 9.5 3557 7.0 

Hispanic Background 
Hispanic Origin 1788 12.1 3720 7.3 
Not of Hispanic Origin 13037 87.9 46960 92.7 

Gender 
Male 1412 9.5 12206 24.1 
Female 13417 90.5 38500 75.9 

Note. Percentages not summing to 100 reflect missing data. 
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Table 2, continued 

Frequencies and Percentages for Categorical Demographic Variables for SLE 

and Non-SLE Patients 

SLE Non-SLE 

n % n % 

Population Density 

Rural 734 5.0 2472 4.9 

Urban 14094 95.0 48229 95.1 

Type of Insurance 

Self Pay 1293 8.8 2779 5.5 

PPO/POS 4341 29.5 13872 27.5 

HMO 1976 13.5 7723 15.3 

Medicare 5379 36.6 22691 45.0 

Medicaid 1459 9.9 2645 5.2 

OF/WC 36 .2 160 .3 

Unknown 207 1.4 557 1.1 

!{ote. Percentages not summing to 100 reflect missing data. 

The average age of SLE patients was 4 7 years (M = 4 7 .31, SD = 16.26) with the 

minimum being 18 years and the maximum ( oldest) being 96 years (Table 2). The age of 

patients without SLE ranged from 18 to 109 years with an average of 59 years (M = 

58.57, SD= 17.42). Almost 91 % of the SLE patients were female (90.5%) and only 

9.5% were male. Among the non-SLE patients, over three quarters were female (75.9%) 
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and slightly less than a quarter were male (24.1 % ). In terms of population density, a 

majority of the patients lived in urban areas in equal proportions among those with SLE 

(95.0%) and those without SLE (95.1 %). 

Table 3 

Means and Standard Deviations for Continuous Demographic Variables for SLE and 

Non-SLE Patients 

N Mean SD Min Max 

SLE 

Age 14829 47.31 16.26 18 96 

Hospital Charges 14829 $27,454.34 $48,694.52 $0 $1,253,662 

Length of Stay 14829 6.56 8.35 1 190 

Non-SLE 

Age 50706 58.57 17.42 18 109 
Hospital Charges 50702 $23,429.59 $32,545.95 $0 $1,281,330 

Length of Stay 50706 5.93 6.63 1 373 

Of all insurance types, Medicare accounted for the largest percentage among SLE 

patients (36.6%) and non-SLE patients (45.0%). PPO/POS accounted for 29.5% of SLE 

patients and 27.5% of non-SLE patients, while HMO accounted for 13.5% of SLE 

patients and 15.3% of non-SLE patients. A higher percentage of SLE patients were on 

Medicaid (SLE=9.9%; non-SLE=5.2%) or Self Pay (SLE=8.8%; non-SLE=5.5%). 
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Relationships Between Demographic Variables 

A series of analyses were conducted in order to uncover potential relationships 

between the variables. More specifically, crosstab analyses with Pearson's chi-square 

(/) test and Cramer's Vtest were conducted to examine relationships between the 

categorical demographic variables. Pearson's chi-square (l) tests are used to determine 

whether a significant relationship exists between the variables. Cramer's V tests are used 

to determine the strength of the relationship between the variables. Due to the large 

sample sizes of the present study, only effects withp <.001 will be discussed. As 

nonparametric chi-square analysis is particularly susceptible to large sample sizes, only 

percentage differences greater than 5% will be discussed. Independent samples t tests 

were conducted to examine group differences between the categorical variables ( e.g. 

gender, procedure) on the continuous variable of age at hospital discharge. 

Due to the distribution of the variables across categories, several of the variables 

were collapsed into fewer levels for subsequent analyses. For ethnicity, American 

Indian/Eskimo/ Aleut, Asian or Pacific Islander, African-American, and other ethnicity 

were all combined into one category. Further analyses examined Caucasian vs. non 

Caucasian. For population density, two variables were created. The first was rural and the 

second was urban. For type of insurance, unknown was recoded as missing, leaving six 

categories of insurance coverage. Length of hospital stay was recoded into two categories 

four days or less and more than four days. In addition, total hospital cost was recoded into 

two categories of less than $16,000 and $16,000 or more. 
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The relationship between ethnicity (Caucasian vs. other) and length of hospital 

stay, population density, total hospital charge, and type of insurance are shown in Table 

4. There was a significant relationship between ethnicity and type of insurance, x2 (1) = 

381.66,p <.001, Cramer's V= .161. A greater proportion of non-Caucasian patients had a 

payor source other than PPO/HMO (64.6%) when compared to Caucasian patients 

( 48.6% ). The relationship between ethnicity and gender, total hospital charges, length of 

stay, and population density were not greater than 5%, nor had significance levels less 

than .001, indicating that non-Caucasians were not more likely to have gender 

differences, greater hospital charges, stay in the hospital longer, nor be from an urban or 

rural zip code than Caucasians. 
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Table 4 

Frequencies and Percentages for Gender, Total Hospital Charges, Length of Hospital 

Stay, Population Density, and Type of Insurance Coverage by Ethnicity 

Not 
Caucasian Caucasian 

n % n % i p 

Gender 0.198 .663 
Male 746 , 9.6 666 9.4 
Female 7007 90.4 6410 90.6 

Hospital Charges 0.373 .542 
Less than $16,000 4082 52.7 3761 53.2 
$16,000 or More 3671 47.3 3315 46.8 

Length of Stay 14.804 <.001 
4 days or less 4012 51.7 3885 54.9 
More than 4 days 3741 48.3 3193 45.1 

Population Density 57.203 <.001 
Rural 284 3.7 450 6.4 
Urban 7469 96.3 6625 93.6 

Type of Insurance 381.664 <.001 
Other 4933 64.6 3405 48.6 
PPO/HMO 2709 35.4 3608 51.4 

The relationships between gender (male vs. female) and ethnicity, length of 

hospital stay, population density, total hospital charges, and type of insurance are shown 
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in Table 5. There was a significant relationship between gender and total hospital 

charges, x,2 (1) = 16.65,p < .001, Cramer's V= .034. A greater proportion of male SLE 

patients had total hospital charges of more than $16,000 (52.3%) compared to female 

SLE patients (46.6%). The relationship between gender and length of stay, and 

population density and type of insurance were not greater than 5%, 1:1or had significance 

levels less than .001, indicating that males were not more likely to stay in the hospital 

longer, be from an urban or rural zipcode, nor have PPO/HMO insurance than females. 

Table 5 

Frequencies and Percentages for Total Hospital Charges, Length of Hospital Stay, 

Population Density, and Type of Insurance Coverage by Gender 

Male Female 

n % n % x,2 p 

Hospital Charges 16.650 <.001 
Less than $16,000 674 47.7 7169 53.4 
$16,000 or More 738 52.3 6248 46.6 

Length of Stay 9.841 .002 
4 days or less 696 49.3 7201 53.7 
More than 4 days 716 50.7 6216 46.3 
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Table 5, continued 

Frequencies and Percentages for Total Hospital Charges, Length of Hospital Stay, 

Population Density, and Type of Insurance Coverage by Gender 

Male Female 

n % n % x2 p 

Population Density 3.669 .055 
Rural 55 3.9 679 5.1 
Urban 1356 96.1 12738 94.9 

Type oflnsurance .004 .948 
Other 788 56.8 7550 56.9 
PPO/HMO 599 43.2 5718 43.1 

The relationshirs between total charges (less than $16,000 vs. $16,000 or more) 

with length of hospital stay, and type of insurance are shown in Table 6. There was a 

significant relationship between total hospital charges and length of hospital stay, x2 (1) = 

4530.24,p < .001, Cramer's V= .553. As expected, of those who stayed in the hospital 

for more than four days, a greater percentage had a total charge of $16,000 or more 

(76.0%) compared with those who stayed four days or less (24.0%). The relationship 

between total hospital charges with population density and type of insurance were not 

greater than 5%, indicating that those with total hospital charges less than $16,000 were 
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not more likely to be from an urban or rural area, nor have PPO/HMO insurance than 

those with total hospital charges more than $16,000. 

Table 6 

Frequencies and Percentages for Length of Hospital Stay, Population Density, and Type 

of Insurance Coverage by Total Hospital Charges 

Less than $16,000 or 
$16,000 More 

n % n % xi p 

Length of Stay 4530.238 <.001 
4 days or less 6218 79.3 1679 24.0 
More than 4 days 1625 20.7 5307 76.0 

Population Density 26.416 <.001 
Rural 456 5.8 278 4.0 
Urban 7387 94.2 6707 96.0 

Type oflnsurance 35.867 <.001 
Other 4241 54.6 4097 59.5 
PPO/HMO 3528 45.4 2789 40.5 

The relationships between length of hospital stay with population density, and 

type of insurance are shown in Table 7. There was a significant relationship between 

length of stay at hospital and type of insurance I (1) = 133.88,p < .001, Cramer's V= 

.096. A greater proportion of patients who stayed more than four days at the hospital had 
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insurance type other than PPO/HMO (61.9%) compared to those who stayed four days or 

less (52.5%). The relationship between length of hospital stay and population density was 

not greater than 5%, nor p < .001, indicating that those with more than 4 days hospital 

stay were not more likely to be from an urban or rural area. 

Table 7 

Frequencies and Percentages for Population Density and Type of Insurance Coverage by 

Length of Hospital Stay 

4 days More than 
or less 4 days 

n % n % t p 

Population Density 2.099 .147 

Rural 410 5.2 324 4.7 
Urban 7487 94.8 6607 95.3 

Type of Insurance 133.882 <.001 

Other 4090 52.5 4248 61.9 

PPO/HMO 3707 47.5 2610 38.1 

The relationships between population density and type of insurance are shown in 

Table 8. There was a significant relationship between length of stay at the hospital and 

population density/ (1) = 33.414,p < .001, Cramer's V= .048. A greater proportion of 

42 



patients who had insurance type other than PPO/HMO were from rural areas (65.9%) 

compared to those from urban areas (56.6%). 

Table 8 

Frequencies and Percentages for Type of Insurance Coverage by Population Density 

Rural Urban 

n % n % x2 p 

Type oflnsurance 33.414 <.001 
Other 487 67.3 7850 56.4 
PPO/HMO 237 32.7 6080 43.6 

Independent samples t tests revealed that ages of non-Caucasian SLE patients (M 

= 48.47, SD= 17.04) was significantly younger than Caucasian SLE patients (M= 59.69, 

SD= 16.98), t = - 19.27,p < .001. Results also showed that the male SLE patients (M= 

, 57.66, SD= 17.17) were significantly older than the female SLE patients (M = 55.59, SD 

= 17.94), t = 12.43,p < .001. SLE patients with a total charge ofless than $16,000 (M= 

54.94, SD= 18.32) were significantly younger than those who had total charges of 

$16,000 or more (M= 57.28, SD= 17.08), t = -16.89,p < .001). Results also showed that 

SLE patients who had a hospital stay of greater than four days (M= 58.17, SD= 17.72) 

were significantly older than patients who stayed four days or less (M = 54.22, SD= 

17.66), t = -28.46,p < .001. Additionally, SLE patients from rural areas (M= 59.14, SD= 
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17.49) were significantly older than those from urban areas (M =55.86, SD= 17.80), t = 

10.34,p <.001. SLE patients with insurance type other than PPO/HMO (M= 61.20, SD= 

18.24) were significantly older than patients with PPO/HMO insurance (M= 49.29, SD= 

14.70), t = 92.09,p < .001 (See Table 9). 

Table 9 

Means and Standard Deviations for Age at Hospital Discharge by Ethnicity, Gender, 

Total Hospital Charges, Length of Hospital Stay, Population Density, and Type of 

Insurance Coverage 

N Mean SD T p 

Ethnicity q, -44.67 <.001 
Not Caucasian 7753 41.93 14.16 
Caucasian 7076 53.21 16.38 

Gender 'I' 3.17 .001 
Male 1412 48.64 16.55 
Female 13417 47.17 16.23 

Hospital Charges 'I' -7.86 <.001 
Less than $16,000 7843 46.32 16.31 
$16,000 or More 6986 48.42 16.14 

Note. Equal variances not assumed 
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Table 9, continued 

Means and Standard Deviations for Age at Hospital Discharge by Ethnicity, Gender, 

Total Hospital Charges, Length of Hospital Stay, Population Density, and Type of 

Insurance Coverage 

N Mean SD T p 

Length of Stay q, -8.84 <.001 
4 days or less 7987 46.20 15.87 
More than 4 days 6932 48.57 16.62 

Population Density 6.42 <.001 
Rural 734 51.06 16.37 
Urban 14094 47.11 16.23 

Type of Insurance q, 21.41 <.001 
Other 8338 49.73 17.89 
PPO/HMO 6317 44.21 13.29 

Note. Equal variances not assumed 

Most Common Procedures 

Table 10 shows the frequencies and percentages for the most commonly 

performed procedures for the patients diagnosed with SLE. Each patient had between one 

and six procedure codes in their hospital record. Each of the six procedure codes for each 

patient was grouped into a category made up of like procedures. The frequency for each 

of the created procedure categories was then calculated by summing the categories for 
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each of the six possible procedures for the patient. Once the 45 top procedure categories 

were identified, each patient was identified as either having at least one procedure in a 

given category or not having any procedures in the category. The frequencies and 

percentages shown in Table 10 identify the number of people who had at least one 

procedure in each of the top 45 procedure categories, but are ordered from the most 

frequent to least frequent according to occurrences for all SLE patients and their six 

possible procedures. 

Table 10 

Frequencies and Percentages for the Most Common 45 Procedures for SLE Patients 

Did Not Have 
Procedure Had Procedure 

Cardiovascular intravascular imaging 11835 79.8 2994 20.2 

Blood product infusion 12761 86.1 2068 13.9 

Kidney dialysis 13132 88.6 1697 11.4 

GI exploratory surgery 13872 93.5 957 6.5 

Physical therapy diagnostic 14130 95.3 699 4.7 

Cardiovascular implant device placement 14101 95.1 728 4.9 

Labor and delivery procedure 14369 96.9 460 3.1 

Musculoskeletal system repair procedure 14266 96.2 563 3.8 

Cardiovascular repair procedure 14316 96.5 513 3.5 

Female genital tract removal 14465 97.5 364 2.5 

Spinal cord needle aspiration 14351 96.8 478 3.2 
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Table 10, continued 

Frequencies and Percentages for the Most Common 45 Procedures for SLE Patients 

Did Not Have Had 
Procedure Procedure 

Pulmonary implant placement device 14403 97.1 426 2.9 

Injection of prescription medication IM, IV 14456 97.5 373 2.5 

Kidney aspiration 14466 97.6 363 2.4 

Pulmonary biopsy 14615 98.6 214 1.4 

Musculoskeletal system implant device 
placement 14593 98.4 236 1.6 

GI Repair surgery 14590 98.4 239 1.6 

Lymphatic system biopsy 14588 98.4 241 1.6 

Skin incision and drainage 14589 98.4 240 1.6 

GI excision 14612 98.5 217 1.5 

Skin removal 14644 98.8 185 1.2 

Cardiopulmonary resuscitation procedure 14625 98.6 204 1.4 

Pulmonary aspiration 14625 98.6 204 1.4 

GI biopsy 14638 98.7 191 1.3 

Musculoskeletal system excision 14661 98.9 168 1.1 

Gallbladder exploration surgery 14660 98.9 169 1.1 

Musculoskeletal system removal 14702 99.1 127 .9 

GI removal 14702 99.1 127 .9 

CNS injection of prescription medication 
IM, IV 14741 99.4 88 .6 
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Table 10, continued 

Frequencies and Percentages for the Most Common 45 Procedures for SLE Patients 

Did Not Have Had 
Procedure Procedure 

Musculoskeletal system cauterization, 
destruction of lesion 14713 99.2 116 .8 

Skin biopsy 14715 99.2 114 .8 

GI aspiration 14731 99.3 98 .7 

Urinary tract implant 14731 99.3 98 .7 

GI incision and drainage 14730 99.3 99 .7 

Musculoskeletal system grafting 14741 99.4 88 .6 

GI Implant device placement 14745 99.4 84 .6 

CNS Decompression 14769 99.6 60 .4 

Hernia Repair 14745 99.4 84 .6 

Cardiovascular grafting 14754 99.5 75 .5 

Lymphatic system excision 14756 99.5 73 .5 

Musculoskeletal system aspiration 14757 99.5 72 .5 

Kidney transplant 14753 99.5 76 .5 

Urinary tract repair 14761 99.5 68 .5 

Liver biopsy 14756 99.5 73 .5 

Thyroid implant device placement 14757 99.5 72 .5 
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Although the procedures shown in Table 10 are the most commonly performed 

procedures for patients diagnosed with SLE, only three procedure categories were 

performed in more than 10% of the patients. These most commonly performed 

procedures fell under the categories of cardiovascular intravascular imaging (20.2%), 

blood product infusion (13.9%), and kidney dialysis (11.4%). It is al.so important to note 

that the frequencies of the procedures such as labor and delivery (3 .1 % ) and female 

genital tract removal (2.5%) are limited to females, which automatically means that the 

possible sample size was lower for these procedures than some of the others. 

Age 

Independent samples t tests were conducted on SLE patients to test for differences 

between having and not having a procedure based on age (see Table 11). SLE patients 

who had kidney dialysis, labor and delivery procedures, female genital tract removal, 

spinal cord aspiration, kidney aspiration, GI repair surgery, and skin incision and 

drainage were significantly younger than SLE patients who did not have these 

procedures. SLE patients who had GI exploratory surgery, physical therapy diagnostic, 

musculoskeletal system repair, cardiovascular repair, musculoskeletal system implant 

device placement, cardiopulmonary resuscitation, musculoskeletal system excision, and 

musculoskeletal system removal were significantly older than SLE patients who did not 

have these procedures. 
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Table 11 

Means and Standard Deviations for Age at Hospital Discharge by the Procedures for 

SLE Patients 

No Yes 
n Mean SD n Mean SD 

Cardiovascular 
intravascular imaging 11835 47.43 16.50 2994 46.83 15.29 

Blood product infusion 12761 47.40 16.16 2068 46.76 16.86 

Kidney dialysis 13132 48.16 16.36 1697 40.74 13.80 

GI exploratory surgery 13872 47.20 16.29 957 48.89 15.80 

Physical therapy 
diagnostic 14130 47.14 16.28 699 50.68 15.57 

Cardiovascular implant 
device placement 14101 47.23 16.26 728 48.81 16.27 

Labor and delivery 
procedure 14369 47.89 16.15 460 29.32 6.41 

Musculoskeletal system 
repair procedure 14266 47.07 16.29 563 53.37 14.26 

Cardiovascular repair 
procedure 14316 47.22 16.28 513 49.98 15.64 

Female genital tract 
removal 14465 47.49 16.34 364 40.16 10.84 

Spinal cord needle 
aspiration 14351 47.47 16.28 478 42.53 15.02 

Note. * p < .001; q, Equal variances not assumed 
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Table 11, continued 

Means and Standard Deviations for Age at Hospital Discharge by the Procedures for 

SLE Patients 

No Yes 
n Mean SD n Mean SD 

Pulmonary implant 
placement device 14403 47.26 16.27 426 48.98 15.91 

Injection of prescription 
medication IM, IV 14456 47.30 16.26 373 47.69 16.25 

Kidney aspiration 14466 47.61 16.24 363 35.27 12.01 

Pulmonary biopsy 14615 47.30 16.28 214 48.42 14.82 

Musculoskeletal system 
implant device 
placement 14593 47.20 16.27 236 54.31 13.90 

GI repair surgery 14590 47.38 16.29 239 43.30 13.73 

Lymphatic system 
biopsy 14588 47.32 16.26 241 46.58 16.53 

Skin incision and 
drainage 14589 47.41 16.31 240 41.05 11.91 

GI excision 14612 47.30 16.29 217 48.15 14.20 

Skin removal 14644 47.30 16.29 185 48.54 13.75 

Cardiopulmonary 
resuscitation procedure 14625 47.22 16.25 204 53.52 15.78 

Pulmonary Aspiration 14625 47.36 16.24 204 43.50 17.73 

Note.* p < .001; cp Equal variances not assumed 
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Table 11, continued 

Means and Standard Deviations for Age at Hospital Discharge by the Procedures for 

SLE Patients 

No Yes 
n Mean SD n Mean SD 

GI Biopsy 14638 47.28 16.27 191 49.47 15.35 

Musculoskeletal system 
excision 14661 47.25 16.29 168 52.38 12.34 

Gallbladder exploration 
surgery 14660 47.33 16.28 169 46.02 15.05 

Musculoskeletal system 
removal 14702 47.27 16.28 127 51.77 13.91 

GI removal 14702 47.27 16.27 127 52.23 15.16 

CNS injection of 
prescription medication 
IM, IV 14741 47.29 16.26 88 51.09 16.45 

Musculoskeletal system 
, cauterization, 

destruction of lesion 14713 47.27 16.29 116 52.41 10.64 

Skin biopsy 14715 47.37 16.27 114 39.11 13.75 

GI aspiration 14731 47.34 16.27 98 43.52 14.61 

Urinary tract implant 14731 47.29 16.28 98 50.82 13.51 

GI incision and drainage 14730 47.35 16.28 99 41.48 11.50 

Note. * p < .001; Equal variances not assumed 
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Table 11, continued 

Means and Standard Deviations for Age at Hospital Discharge by the Procedures for 

SLE Patients 

No Yes 
n Mean SD n Mean SD 

Musculoskeletal 
system grafting 14741 47.27 16.28 88 54.15 11.41 

GI implant device 
placement 14745 47.31 16.29 84 46.70 11.26 

CNS decompression 14769 47.26 16.26 60 60.25 12.78 

Hernia repair 14745 47.27 16.26 84 54.46 14.84 

Cardiovascular grafting 14754 47.31 16.27 75 46.85 14.14 

Lymphatic 
system excision 14756 47.32 16.26 73 44.75 16.13 

Musculoskeletal system 
aspiration 14757 47.33 16.27 72 43.63 14.69 

Kidney transplant 14753 47.36 16.27 76 37.53 10.66 

Urinary tract repair 14761 47.31 16.27 68 47.88 14.22 

Liver biopsy 14756 47.33 16.27 73 43.10 14.29 

Thyroid implant device 
placement 14757 47.31 16.26 72 47.82 16.92 

Note.* p < .001; Equal variances not assumed 
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Ethnicity 

The relationships between ethnicity and the procedures for SLE patients are 

shown in Table 12. There was a significant relationship between ethnicity and kidney 

dialysis,! (1) = 754.23,p < .001, Cramer's V= .23. While the majority of both ethnic 

groups did not receive kidney dialysis, a significantly greater percentage of non

Caucasian SLE patients (18.3%) had the procedure than Caucasian SLE patients (3.9%). 

A greater percentage of Caucasian than non-Caucasian SLE patients had the following 

procedures: musculoskeletal system repair procedures, musculoskeletal system implant 

device placement, musculoskeletal system excisions, prescription medication IM, IV 

(CNS) Injections, musculoskeletal system cauterization, destruction of lesion procedures, 

urinary tract implants, musculoskeletal system grafting, decompression (CNS), and 

hernia repairs, however the difference was less than 5%. A greater percentage of non

Caucasian SLE patients had the following procedures: cardiovascular intravascular 

imaging, blood product infusions, Spinal cord needle aspirations, kidney aspirations, skin 

incision and drainage, pulmonary aspirations, and GI aspirations; however the difference 

was less than 5%. 

Gender 

While there were some significant relationships between having a particular 

procedure and gender,p < .001, none had greater than 5% difference between males and 

females. As shown in Table 13, a greater percentage of male SLE patients had blood 

product infusion and musculoskeletal system removal than female SLE patients. As 
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. expected, a greater percentage of female SLE patients had a labor and delivery procedure 

and female genital tract removal than male SLE patients. 

Table 12 

Frequencies and Percentages for the Procedures for SLE Patients by Ethnicity 

Not Caucasian Caucasian 
n % n % i /!_ 

Cardiovascular 
intravascular imaging 44.93 <.001 

No 6024 77.7 5811 82.1 
Yes 1729 22.3 1265 17.9 

Blood product infusion 52.58 <.001 
No 6519 84.1 6242 88.2 
Yes 1234 15.9 834 11.8 

Kidney dialysis 754.22 <.001 
No 6334 81.7 6798 96.1 
Yes 1419 18.3 278 3.9 

GI exploratory surgery 0.18 .671 
No 7259 93.6 6613 93.5 
Yes 494 6.4 463 6.5 

Physical therapy diagnostic 0.18 .672 
No 7393 95.4 6737 95.2 
Yes 360 4.6 339 4.8 

Cardiovascular implant 
device placement 6.07 .014 

No 7340 94.7 6761 95.5 
Yes 413 5.3 315 4.5 

Labor and delivery procedure 1.89 .169 
No 7498 96.7 6871 97.1 
Yes 255 3.3 205 2.9 
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Table 12, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Ethnicity 

Not Caucasian Caucasian 
n % n % p 

Musculoskeletal system 
repair procedure 53.91 <.001 

No 7544 97.3 6722 95.0 
Yes 209 2.7 354 5.0 

Cardiovascular repair procedure 3.50 .061 
No 7464 96.3 6852 96.8 
Yes 289 3.7 224 3.2 

Female genital tract removal 2.65 .104 
No 7578 97.7 6887 97.3 
Yes 175 2.3 189 2.7 

Spinal cord needle aspiration 24.42 <.001 
No 7450 96.1 6901 97.5 
Yes 303 3.9 175 2.5 

Pulmonary implant device 
placement 0.05 .823 

No 7528 97.1 6875 97.2 
Yes 225 2.9 201 2.8 

Prescription medication IM, 
JV injection 2.83 .093 

No 7574 97.7 6882 97.3 
Yes 179 2.3 194 2.7 

Kidney aspiration 135.01 <.001 
No 7454 96.1 7012 99.1 
Yes 299 3.9 64 0.9 

Pulmonary biopsy 0.50 .481 
No 7636 98.5 6979 98.6 
Yes 117 1.5 97 1.4 
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Table 12, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Ethnicity 

Not Caucasian Caucasian 
n % n % p 

Musculoskeletal system implant 
device placement 45.58 <.001 

No 7681 99.1 6912 97.7 
Yes 72 0.9 164 2.3 

GI repair surgery 6.18 .013 
No 7609 98.1 6981 98.7 
Yes 144 1.9 95 1.3 

Lymphatic system biopsy 1.69 .194 
No 7617 98.2 6971 98.5 
Yes 136 1.8 105 1.5 

Skin incision and drainage 19.08 <.001 
No 7594 97.9 6995 98.9 
Yes 159 2.1 81 1.1 

GI excision 5.71 .017 
No 7657 98.8 6955 98.3 
Yes 96 1.2 121 1.7 

Skin removal 0.30 .581 
No 7660 98.8 6984 98.7 
Yes 93 1.2 92 1.3 

Cardiopulmonary resuscitation 
procedure 3.72 .054 

No 7660 98.8 6965 98.4 
Yes 93 1.2 111 1.6 

Pulmonary aspiration 16.01 <.001 
No 7618 98.3 7007 99.0 
Yes 135 1.7 69 1.0 
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Table 12, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Ethnicity 

Not Caucasian Caucasian 
n % n % 2 p x_ 

GI Biopsy 2.51 .113 
No 7664 98.9 6974 98.6 
Yes 89 1.1 102 1.4 

Musculoskeletal system excision 38.29 <.001 
No 7705 99.4 6956 98.3 
Yes 48 0.6 120 1.7 

Gallbladder exploration surgery 3.10 .079 
No 7676 99.0 6984 98.7 
Yes 77 1.0 92 1.3 

Musculoskeletal system removal 0.08 .775 
No 7685 99.1 7017 99.2 
Yes 68 0.9 59 0.8 

GI removal 0.37 .544 
No 7690 99.2 7012 99.1 
Yes 63 0.8 64 0.9 

Prescription medication IM, IV 
(CNS) injection 22.20 <.001 

No 7729 99.7 7012 99.1 
Yes 24 0.3 64 0.9 

Musculoskeletal system 
cauterization, destruction of lesion 37.12 <.001 

No 7725 99.6 6988 98.8 
Yes 28 0.4 88 1.2 
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Table 12, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Ethnicity 

Not Caucasian Caucasian 
n % n % 2 p_ X 

Skin biopsy 9.53 .002 
No 7677 99.0 7038 99.5 
Yes 76 1.0 38 0.5 

GI aspiration 12.99 <.001 
No 7684 99.1 7047 99.6 
Yes 69 0.9 29 0.4 

Urinary tract implant 15.24 <.001 
No 7721 99.6 7010 99.1 
Yes 32 0.4 66 0.9 

GI incision and drainage 4.27 .039 
No 7691 99.2 7039 99.5 
Yes : 62 0.8 37 0.5 

Musculoskeletal system grafting 18.35 <.001 
No 7727 99.7 7014 99.1 
Yes 26 0.3 62 0.9 

GI implant device placement 3.82 .051 
No 7718 99.5 7027 99.3 
Yes 35 0.5 49 0.7 

Decompression (CNS) 20.24 <.001 
No 7739 99.8 7030 99.3 
Yes 14 0.2 46 0.7 

Hernia repair 13.74 <.001 
No 7726 99.7 7019 99.2 
Yes 27 0.3 57 0.8 
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Table 12, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Ethnicity 

Not Caucasian Caucasian 
n % n % i p 

Cardiovascular grafting 0.08 .779 
No 7715 99.5 7039 99.5 
Yes 38 0.5 37 0.5 

Lymphatic system excision 1.88 .171 
No 7709 99.4 7047 99.6 
Yes 44 0.6 29 0.4 

Musculoskeletal system aspiration 3.03 .082 
No 7708 99.4 7049 99.6 
Yes 45 0.6 27 0.4 

Kidney transplant 9.33 .002 
No 7700 99.3 7053 99.7 
Yes : 53 0.7 23 0.3 

Urinary tract repair 6.59 .010 
No 7728 99.7 7033 99.4 
Yes 25 0.3 43 0.6 

L,iver biopsy 0.00 .969 
No 7715 99.5 7041 99.5 
Yes 38 0.5 35 0.5 

Thyroid implant device placement 3.03 .082 
No 7708 99.4 7049 99.6 
Yes 45 0.6 27 0.4 
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Table 13 

Frequencies and Percentages for the Procedures for SLE Patients by Gender 

Male Female 
n % n % p 

Cardiovascular intravascular 
1magmg 4.06 .044 

No 1098 77.8 10737 80.0 
Yes 314 22.2 2680 20.0 

Blood product infusion 13.26 <.001 
No 1170 82.9 11591 86.4 
Yes 242 17.1 1826 13.6 

Kidney dialysis 10.81 , .001 
No 1213 85.9 11919 88.8 
Yes 199 14.1 1498 11.2 

GI exploratory surgery 0.00 .989 
No 1321 93.6 12551 93.5 
Yes 91 6.4 866 6.5 

Physical therapy diagnostic 0.04 .849 
No 1344 95.2 12786 95.3 
Yes 68 4.8 631 4.7 

Cardiovascular implant 
device placement 2.70 .101 

No 1330 94.2 12771 95.2 
Yes 82 5.8 646 4.8 

Labor and delivery 
procedure 47.71 <.001 

No 1411 99.9 12958 96.6 
Yes 1 0.1 459 3.4 
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Table 13, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Gender 

Male Female 
n % n % I p 

Musculoskeletal system 
repair procedure 0.06 .814 

No 1360 96.3 12906 96.2 
Yes 52 3.7 511 3.8 

Cardiovascular repair procedure 6.90 .009 
No 1346 95.3 12970 96.7 
Yes 66 4.7 447 3.3 

Female genital tract removal 39.27 <.001 
No 1412 100.0 13053 97.3 
Yes 0 0.0 364 2.7 

Spinal cord needle aspiration 2.26 .133 
No 1357 96.1 12994 96.8 
Yes 55 3.9 423 3.2 

Pulmonary implant device 
placement 1.55 .213 

No 1364 96.6 13039 97.2 
Yes 48 3.4 378 2.8 

Prescription medication IM, 
IV injection 0.40 .530 

No 1380 97.7 13076 97.5 
Yes 32 2.3 341 2.5 

Kidney aspiration 8.85 .003 
No 1361 96.4 13105 97.7 
Yes 51 3.6 312 2.3 
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Table 13, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Gender 

Male Female 
n % n % x2 p_ 

Pulmonary biopsy 6.21 .013 
No 1381 97.8 13234 98.6 
Yes 31 2.2 183 1.4 

Musculoskeletal system 
implant device placement 3.59 .058 

No 1398 99.0 13195 98.3 
Yes 14 1.0 222 1.7 

GI repair surgery 0.38 .540 
No 1392 98.6 13198 98.4 
Yes 20 1.4 219 1.6 

Lymphatic system biopsy 7.11 .008 
No 1377 97.5 13211 98.5 
Yes 35 2.5 206 1.5 

Skin incision and drainage 2.31 .129 
No 1396 98.9 13193 98.3 
Yes 16 1.1 224 1.7 

GI excision 0.15 .699 
No 1393 98.7 13219 98.5 
Yes 19 1.3 198 1.5 

Skin removal 0.83 .362 
No 1398 99.0 13246 98.7 
Yes 14 1.0 171 1.3 

Cardiopulmonary 
resuscitation procedure 7.73 .005 

No 1381 97.8 13244 98.7 
Yes 31 2.2 173 1.3 

63 



Table 13, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Gender 

Male Female 
n % n % 2 p_ X 

Pulmonary aspiration 0.38 .536 
No 1390 98.4 13235 98.6 
Yes 22 1.6 182 1.4 

GI biopsy 0.00 .963 
No 1394 98.7 13244 98.7 
Yes 18 1.3 173 1.3 

Musculoskeletal system 
excision 0.00 .999 

No 1396 98.9 13265 98.9 
Yes 16 1.1 152 1.1 

Gallbladder exploration 
surgery 2.58 .108 

No 1402 99.3 13258 98.8 
Yes 10 0.7 159 1.2 

Musculoskeletal system 
removal 13.07 <.001 

No 1388 98.3 13314 99.2 
Yes 24 1.7 103 0.8 

GI removal 0.34 .563 
No 1398 99.0 13304 99.2 
Yes 14 1.0 113 0.8 

Prescription medication IM, 
IV (CNS) injection 0.35 .555 

No 1402 99.3 13339 99.4 
Yes 10 0.7 78 0.6 
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Table 13, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Gender 

Male Female 
n % n % p 

Musculoskeletal system 
cauterization, destruction of 
lesion 0.88 .348 

No 1398 99.0 13315 99.2 
Yes 14 1.0 102 0.8 

Skin biopsy 8.58 .003 
No 1392 98.6 13323 99.3 
Yes 20 1.4 94 0.7 

GI aspiration 0.85 .357 
No 1400 99.2 13331 99.4 
Yes 12 0.8 86 0.6 

Urinary tract implant 3.39 .066 
No 1408 99.7 13323 99.3 
Yes 4 0.3 94 0.7 

GI incision and drainage 0.29 .589 
No 1401 99.2 13329 99.3 
Yes 11 0.8 88 0.7 

Musculoskeletal system 
grafting 0.75 .386 

No 1406 99.6 13335 99.4 
Yes 6 0.4 82 0.6 

GI implant device placement 2.22 .136 
No 1408 99.7 13337 99.4 
Yes 4 0.3 80 0.6 
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Table 13, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Gender 

Male Female 
n % n % x2 p 

Decompression (CNS) 0.10 .753 
No 1407 99.6 13362 99.6 
Yes 5 0.4 55 0.4 

Hernia repair 2.22 .136 
No 1408 99.7 13337 99.4 
Yes 4 0.3 80 0.6 

Cardiovascular grafting 1.27 .260 
No 1402 99.3 13352 99.5 
Yes 10 0.7 65 0.5 

Lymphatic system excision 0.61 .435 
No 1407 99.6 13349 99.5 
Yes 5 0.4 68 0.5 

Musculoskeletal system 
aspiration 2.78 .095 

No 1401 99.2 13356 99.5 
Yes 11 0.8 61 0.5 

Kidney transplant 0.77 .381 
No 1407 99.6 13346 99.5 
Yes 5 0.4 71 0.5 

Urinary tract repair 2.07 .150 
No 1409 99.8 13352 99.5 
Yes 3 0.2 65 0.5 

Liver biopsy 0.15 .704 
No 1406 99.6 13350 99.5 
Yes 6 0.4 67 0.5 
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Table 13, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Gender 

Male Female 
% % 2 p n n X 

Thyroid implant device 
placement 0.21 .645 

No 1404 99.4 13353 99.5 
Yes 8 0.6 64 0.5 

Total Hospital Charges 

The relationships between total hospital charges (less than $16,000 vs. $16,000 or 

more) and the procedures for SLE patients are shown in Table 14. There was a 

significant relationship between total hospital charges and cardio intravascular imaging, 

blood product infusion, kidney dialysis, GI exploratory surgery, physical therapy 

diagnostic, cardiovascular implant device placement, musculoskeletal system repair 

procedure, cardiovascular repair procedure, all Is, p < .001 and percentage difference 

greater than 5%. For SLE patients who had these procedures, a greater percentage had 

total charges of $16,000 or more. In addition, a greater percentage of SLE patients who 

had total charges of $16,000 or more had the following procedures: Spinal cord needle 

aspiration, pulmonary implant device placement, prescription medication IM, IV 

injections, pulmonary biopsy, musculoskeletal system implant device placement, GI 

repair surgery, lymphatic system biopsy, skin incision and drainage, GI excision, skin 
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removal, cardiopulmonary resuscitation procedure, pulmonary aspiration, GI biopsy, 

musculoskeletal system excision, gallbladder exploration musculoskeletal system 

removal, GI removal, prescription medication IM, IV (CNS) injection, skin biopsy, GI 

incision and drainage, musculoskeletal system grafting, GI implant device placement, 

decompression (CNS), hernia repair, cardiovascular grafting, lymphatic system excision, 

kidney transplant, liver biopsy, and thyroid implant device placement, than SLE patients 

whose total hospital charges were less than $16,000, however the differences were less 

than 5%. A lower percentage of SLE patients who had total charges of $16,000 or more 

than SLE patients whose total hospital charges were less than $16,000 had the following 

procedures: labor and delivery procedure and female genital tract removal, however the 

difference was less than 5%. 

Table 14 

Frequencies and Percentages for the Procedures for SLE Patients by Total Hospital 

Charges 

Less than $16,000 
$16,000 or More 

n % n % x2 p 

Cardiovascular intravascular 
1magmg 1618.07 <.001 

No 7241 92.3 4594 65.8 
Yes 602 7.7 2392 34.2 
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Table 14, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Total Hospital 

Charges 

Less than $16,000 
$16,000 or More 

n % n % x2 p 

Blood product infusion 694.06 <.001 
No 7304 93.1 5457 78.1 
Yes 539 6.9 1529 21.9 

Kidney dialysis 140.71 <.001 
No 7175 91.5 5957 85.3 
Yes 668 8.5 1029 14.7 

GI exploratory surgery 229.29 <.001 
No 7563 96.4 6309 90.3 
Yes 280 3.6 677 9.7 

Physical therapy diagnostic 326.28 <.001 
No 7706 98.3 6424 92.0 
Yes 137 1.7 562 8.0 

Cardiovascular implant 
device placement 487.70 <.001 

No 7748 98.8 6353 90.9 
Yes 95 1.2 633 9.1 

Labor and delivery procedure 191.16 <.001 
No 7454 95.0 6915 99.0 
Yes 389 5.0 71 1.0 

Musculoskeletal system 
repair procedure 329.17 <.001 

No 7756 98.9 6510 93.2 
Yes 87 1.1 476 6.8 
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Table 14, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Total Hospital 

Charges 

Less than $16,000 
$16,000 or More 

n % n % 2 p X 

Cardiovascular repair procedure 379.22 <.001 
No 7788 99.3 6528 93.4 
Yes 55 0.7 458 6.6 

Female genital tract removal 57.76 <.001 
No 7579 96.6 6886 98.6 
Yes 264 3.4 100 1.4 

Spinal cord needle aspiration 74.74 <.001 
No 7683 98.0 6668 95.4 
Yes 160 2.0 318 4.6 

Pulmonary implant device 
placement 311.87 <.001 

No 7797 99.4 6606 94.6 
Yes 46 0.6 380 5.4 

Prescription medication IM, 
IV (CNS) Injection 167.74 <.001 

No 7769 99.1 6687 95.7 
Yes 74 0.9 299 4.3 

Kidney aspiration 74.34 <.001 
No 7732 98.6 6734 96.4 
Yes 111 1.4 252 3.6 

Pulmonary biopsy 138.08 <.001 
No 7815 99.6 6800 97.3 
Yes 28 0.4 186 2.7 
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Table 14, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Total Hospital 

Charges 

Less than $16,000 
$16,000 or More 

n % n % x2 p 

Musculoskeletal system 
implant device placement 115.69 <.001 

No 7800 99.5 6793 97.2 
Yes 43 0.5 193 2.8 

GI repair surgery 46.87 <.001 
No 7769 99.1 6821 97.6 
Yes 74 0.9 165 2.4 

Lymphatic system biopsy 170.86 <.001 
No 7816 99.7 6772 96.9 
Yes 27 0.3 214 3.1 

Skin Incision and drainage 35.87 <.001 
No 7762 99.0 6827 97.7 
Yes 81 1.0 159 2.3 

GI excision 48.38 <.001 
No 7779 99.2 6833 97.8 
Yes 64 0.8 153 2.2 

Skin removal 66.08 <.001 
No 7800 99.5 6844 98.0 
Yes 43 0.5 142 2.0 

Cardiopulmonary 
resuscitation procedure 106.00 <.001 

No 7808 99.6 6817 97.6 
Yes 35 0.4 169 2.4 
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Table 14, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Total Hospital 

Charges 

Less than $16,000 
$16,000 or More 

n % n % I p 

Pulmonary aspiration 86.62 <.001 
No 7801 99.5 6824 97.7 
Yes 42 0.5 162 2.3 

GI Biopsy 66.80 <.001 
No 7798 99.4 6840 97.9 
Yes 45 0.6 146 2.1 

Musculoskeletal system excision 46.47 <.001 
No 7798 99.4 6863 98.2 
Yes 45 0.6 123 1.8 

Gallbladder exploration surgery 28.40 <.001 
No 7788 99.3 6872 98.4 
Yes 55 0.7 114 1.6 

Musculoskeletal system 
removal 46.44 <.001 

No 7814 99.6 6888 98.6 
Yes 29 0.4 98 1.4 

GI removal 73.96 <.001 
No 7824 99.8 6878 98.5 
Yes 19 0.2 108 1.5 

Prescription medication IM, 
IV (CNS) injection 17.52 <.001 

No 7816 99.7 6925 99.1 
Yes 27 0.3 61 0.9 
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Table 14, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Total Hospital 

Charges 

Less than $16,000 
$16,000 or More 

n % n % p 

Musculoskeletal system 
cauterization, destruction of 
lesion 11.74 .001 

No 7800 99.5 6913 99.0 
Yes 43 0.5 73 1.0 

Skin biopsy 13.21 <.001 
No 7802 99.5 6913 99.0 
Yes 41 0.5 73 1.0 

GI aspiration 41.77 <.001 
No 7823 99.7 6908 98.9 
Yes 20 0.3 78 1.1 

Urinary tract implant 0.96 .327 
No 7796 99.4 6935 99.3 
Yes 47 0.6 51 0.7 

GI Incision and drainage 16.92 <.001 
No 7811 99.6 6919 99.0 
Yes 32 0.4 67 1.0 

Musculoskeletal system grafting 48.59 <.001 
No 7829 99.8 6912 98.9 
Yes 14 0.2 74 1.1 

GI Implant device placement 24.17 <.001 
No 7821 99.7 6924 99.1 
Yes 22 0.3 62 0.9 
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Table 14, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Total Hospital 

Charges 

Less than $16,000 
$16,000 or More 

n % n % 2 p X 

Decompression (CNS) 12.67 <.001 
No 7825 99.8 6944 99.4 
Yes 18 0.2 42 0.6 

Hernia repair 20.05 <.001 
No 7819 99.7 6926 99.1 
Yes 24 0.3 60 0.9 

Cardiovascular grafting 38.25 <.001 
No 7830 99.8 6924 99.1 
Yes 13 0.2 62 0.9 

Lymphatic system excision 28.24 <.001 
No 7827 99.8 6929 99.2 
Yes 16 0.2 57 0.8 

Musculoskeletal system 
aspiration 11.11 .001 

No 7819 99.7 6938 99.3 
Yes 24 0.3 48 0.7 

Kidney transplant 81.55 <.001 
No 7842 100.0 6911 98.9 
Yes 1 0.0 75 1.1 

Urinary tract repair 2.11 .146 
No 7813 99.6 6948 99.5 
Yes 30 0.4 38 0.5 
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Table 14, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Total Hospital 

Charges 

Liver biopsy 
No 
Yes 

Thyroid implant device 
placement 

No 
Yes 

Length of Hospital Stay 

Less than 
$16,000 

n 

7830 
13 

7842 
1 

% 

99.8 
0.2 

100.0 
0.0 

$16,000 
or More 

n 

6926 
60 

6915 
71 

% 

99.1 
0.9 

99.0 
1.0 

2 p X 

36.24 <.001 

77.02 < .001 

Similar findings were seen with the relationships between length of hospital stay 

(4 days or less vs. more than 4 days) and the procedures for SLE patients (Table 15). 

There was a significant relationship between length of stay and cardio intravascular 

imaging, blood product infusion, kidney dialysis, GI exploratory surgery, and physical 

therapy diagnostic, all/ s,p < .001 and percentage difference greater than 5%. For SLE 

patients who had these procedures, a greater percentage had a hospital stay more than 

four days compared to 4 days or less. In addition, a greater percentage of SLE patients 

who stayed in the hospital more than 4 days had the following procedures: cardiovascular 
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implant device placement, cardiovascular repair procedure, Spinal cord needle aspiration, 

pulmonary implant device placement, prescription medication IM, IV injections, kidney 

aspiration, pulmonary biopsy, GI repair surgery, lymphatic system biopsy, skin incision 

and drainage, GI excision, skin removal, cardiopulmonary resuscitation procedure, 

pulmonary aspiration, GI biopsy, musculoskeletal system removal, GI removal, skin 

biopsy, GI aspiration, cardiovascular grafting, musculoskeletal system aspiration, kidney 

transplant, liver biopsy, and thyroid implant device placement, than SLE patients whose 

hospital stay was 4 days or less, however the differences were less than 5%. A lower 

percentage of SLE patients who had more than 4 days of hospital stay had the following 

procedures: labor and delivery procedure, female genital tract removal and 

musculoskeletal system cauterization, destruction of lesion, however the difference was 

less than 5%. 

Table 15 

Frequencies and Percentages for the Procedures for SLE Patients by Length of 

Hospital Stay 

4 days or less More than 4 days 
n % n % p 

Cardiovascular intravascular 
1magmg 1013.41 < .001 

No 
Yes 

7079 
818 

89.6 
10.4 
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Table 15, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Length of 

Hospital Stay 

4 days or less More than 4 days 
n % n % I p 

Blood product infusion 406.31 <.001 
No 7220 91.4 5541 79.9 
Yes 677 8.6 1391 20.1 

Kidney dialysis 75.19 <.001 
No 7161 90.7 5971 86.1 
Yes 736 9.3 961 13.9 

GI exploratory surgery 262.00 <.001 
No 7629 96.6 6243 90.1 
Yes 268 3.4 689 9.9 

Physical therapy diagnostic 287.26 <.001 
No 7743 98.0 6387 92.1 
Yes 154 2.0 545 7.9 

Cardiovascular implant 
device placement 130.02 <.001 

No 7659 97.0 6442 92.9 
Yes 238 3.0 490 7.1 

Labor and delivery procedure 121.34 <.001 
No 7536 95.4 6833 98.6 
Yes 361 4.6 99 1.4 

Musculoskeletal system 
repair procedure 1.94 .163 

No 7581 96.0 6685 96.4 
Yes 316 4.0 247 3.6 
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Table 15, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Length of 

Hospital Stay 

4 days or less More than 4 days 
n % n % x2 p 

Cardiovascular repair procedure 64.53 <.001 
No 7713 97.7 6603 95.3 
Yes 184 2.3 329 4.7 

Female genital tract removal 106.79 <.001 
No 7606 96.3 6859 98.9 
Yes 291 3.7 73 1.1 

Spinal cord needle aspiration 72.79 <.001 
No 7734 97.9 6617 95.5 
Yes 163 2.1 315 4.5 

Pulmonary implant device 
placement 163.72 <.001 

No 7800 98.8 6603 95.3 
Yes 97 1.2 329 4.7 

Prescription medication IM, 
IV injection 81.02 <.001 

No 7784 98.6 6672 96.2 
Yes 113 1.4 260 3.8 

Kidney aspiration 143.09 <.001 
No 7816 99.0 6650 95.9 
Yes 81 1.0 282 4.1 

Pulmonary biopsy 118.76 <.001 
No 7862 99.6 6753 97.4 
Yes 35 0.4 179 2.6 
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Table 15, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Length of 

Hospital Stay 

4 days or less More than 4 days 
n % n % p 

Musculoskeletal system 
implant device placement 1.62 .203 

No 7781 98.5 6812 98.3 
Yes 116 1.5 120 1.7 

GI repair surgery 25.03 <.001 
No 7808 98.9 6782 97.8 
Yes 89 1.1 150 2.2 

Lymphatic system biopsy 160.55 <.001 
No 7866 99.6 6722 97.0 
Yes 31 0.4 210 3.0 

Skin incision and drainage 60.86 <.001 
No 7829 99.1 6760 97.5 
Yes 68 0.9 172 2.5 

GI excision 23.76 <.001 
No 7817 99.0 6795 98.0 
Yes 80 1.0 137 2.0 

Skin Removal 97.29 <.001 
No 7865 99.6 6779 97.8 
Yes 32 0.4 153 2.2 

Cardiopulmonary 
resuscitation procedure 53.24 <.001 

No 7840 99.3 6785 97.9 
Yes 57 0.7 147 2.1 
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Table 15, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Length of 

Hospital Stay 

4 days or less More than 4 days 
n % n % i p 

Pulmonary aspiration 11.23 <.001 
No 7863 99.6 6762 97.5 
Yes 34 0.4 170 2.5 

GI biopsy 52.66 <.001 
No 7845 99.3 6793 98.0 
Yes 52 0.7 139 2.0 

Musculoskeletal system excision 2.17 .141 
No 7817 99.0 6844 98.7 
Yes 80 1.0 88 1.3 

Gallbladder exploration surgery 1.54 .215 
No 7815 99.0 6845 98.7 
Yes 82 1.0 87 1.3 

Musculoskeletal system removal 66.43 <.001 
No 7875 99.7 6827 98.5 
Yes 22 0.3 105 1.5 

GI removal 75.45 <.001 
No 7878 99.8 6824 98.4 
Yes 19 0.2 108 1.6 

Prescription medication IM, 
IV (CNS) injection 6.46 .011 

No 7862 99.6 6879 99.2 
Yes 35 0.4 53 0.8 
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Table 15, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Length of 

Hospital Stay 

4 days or less More than 4 days 
n % n % t p 

Musculoskeletal system 
cauterization, destruction of 
lesion 27.81 <.001 

No 7807 98.9 6906 99.6 
Yes 90 1.1 26 0.4 

Skin biopsy 18.31 <.001 
No 7859 99.5 6856 98.9 
Yes 38 0.5 76 1.1 

GI aspiration 54.04 <.001 
No 7881 99.8 6850 98.8 
Yes 16 0.2 82 1.2 

Urinary tract implant 0.60 .439 
No 7841 99.3 6890 99.4 
Yes 56 0.7 42 0.6 

GI Incision and drainage 3.11 .078 
No 7853 99.4 6877 99.2 
Yes 44 0.6 55 0.8 

Musculoskeletal system 
grafting 0.79 .375 

No 7846 99.4 6895 99.5 
Yes 51 0.6 37 0.5 

GI implant device placement 5.54 .019 
No 7863 99.6 6882 99.3 
Yes 34 0.4 50 0.7 
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Table 15, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Length of 

Hospital Stay 

4 days or less More than 4 days 
n % n % x2 p 

Decompression (CNS) 0.26 .613 
No 7867 99.6 6902 99.6 
Yes 30 0.4 30 0.4 

Hernia repair 4.56 .033 
No 7862 99.6 6883 99.3 
Yes 35 0.4 49 0.7 

Cardiovascular grafting 23.61 <.001 
No 7878 99.8 6876 99.2 
Yes 19 0.2 56 0.8 

Lymphatic system excision 10.65 .001 
No 7872 99.7 6884 99.3 
Yes 25 0.3 48 0.7 

Musculoskeletal system 
aspiration 38.91 <.001 

No 7885 99.8 6872 99.1 
Yes 12 0.2 60 0.9 

Kidney transplant 43.07 <.001 
No 7885 99.8 6868 99.1 
Yes 12 0.2 64 0.9 

Urinary tract repair 0.46 .497 
No 7858 99.5 6903 99.6 
Yes 39 0.5 29 0.4 
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Table 15, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Length of 

Hospital Stay 

Liver biopsy 
No 
Yes 

Thyroid implant device 
placement 

No 
Yes 

Population Density 

4 days or less 
n % 

7878 
19 

7896 
1 

99.8 
0.2 

100.0 
0.0 

More than 4 days 
n % 

6878 
54 

6861 
71 

99.2 
0.8 

99.0 
1.0 

I p 

21.85 < .001 

78.18 < .001 

Population density was only significantly related to musculoskeletal system 

implant device placement,!= 13.89,p < .001, but was not greater than 5% difference 

between urban and rural SLE patients. As shown in Table 16, a greater percentage of 

rural SLE patients had musculoskeletal system implant device placement (3.3%) than 

urban SLE patients (1.5%). 
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Table 16 

Frequencies and Percentages for the Procedures for SLE Patients by Population 

Density 

Rural Urban 
n % n % 2 p X 

Cardiovascular intravascular 
1magmg 3.62 .057 

No 606 82.6 11229 79.7 
Yes 128 17.4 2865 20.3 

Blood product infusion 1.83 .176 
No 644 87.7 12116 86.0 
Yes 90 12.3 1978 14.0 

Kidney dialysis 0.69 .405 
No 657 89.5 12474 88.5 
Yes 77 10.5 1620 11.5 

GI exploratory surgery 0.27 .603 
No 690 94.0 13181 93.5 
Yes 44 6.0 913 6.5 

Physical therapy diagnostic 0.22 .642 
No 702 95.6 13427 95.3 
Yes 32 4.4 667 4.7 

Cardiovascular implant 
device placement 0.28 .597 

No 695 94.7 13406 95.1 
Yes 39 5.3 688 4.9 

Labor and delivery procedure 9.04 .003 
No 725 98.8 13643 96.8 
Yes 9 1.2 451 3.2 
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Table 16, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Population 

Density 

Rural Urban 
n % n % p 

Musculoskeletal system 
repair procedure 0.03 .863 

No 707 96.3 13558 96.2 
Yes 27 3.7 536 3.8 

Cardiovascular repair procedure 0.11 .739 
No 707 96.3 . 13608 96.6 
Yes 27 3.7 486 3.4 

Female genital tract removal 0.24 .621 
No 718 97.8 13746 97.5 
Yes 16 2.2 348 2.5 

Spinal cord needle aspiration 2.04 .153 
No 717 97.7 13633 96.7 
Yes 17 2.3 461 3.3 

Pulmonary implant device 
placement 0.22 .636 

No 715 97.4 13687 97.1 
Yes 19 2.6 407 2.9 

Prescription medication IM, 
IV Injection 0.73 .393 

No 712 97.0 13743 97.5 
Yes 22 3.0 351 2.5 

Kidney aspiration 2.92 .880 
No 723 98.5 13742 97.5 
Yes 11 1.5 352 2.5 
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Table 16, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Population 

Density 

Rural Urban 
n % n % x2 

Pulmonary biopsy 2.13 
No 728 99.2 13886 98.5 
Yes 6 0.8 208 1.5 

Musculoskeletal system 
implant device placement 13.89 

No 710 96.7 13882 98.5 
Yes 24 3.3 212 1.5 

GI Repair Surgery 1.33 
No 726 98.9 13863 98.4 
Yes 8 1.1 231 1.6 

Lymphatic system biopsy 4.31 
No 729 99.3 13858 98.3 
Yes 5 0.7 236 1.7 

Skin incision and drainage 0.88 
No 719 98.0 13869 98.4 
Yes 15 2.0 225 1.6 

GI excision 0.51 
No 721 98.2 13890 98.6 
Yes 13 1.8 204 1.4 

Skin removal 0.00 
No 725 98.8 13918 98.8 
Yes 9 1.2 176 1.2 
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Table 16, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Population 

Density 

Rural Urban 
n % n % p 

Cardiopulmonary 
resuscitation procedure 2.75 .098 

No 729 99.3 13895 98.6 
Yes 5 0.7 199 1.4 

Pulmonary aspiration 1.01 .314 
No 727 99.0 13897 98.6 
Yes 7 1.0 197 1.4 

GI biopsy 0.68 .410 
No 727 99.0 13910 98.7 
Yes 7 1.0 184 1.3 

Musculoskeletal system excision 0.36 .547 
No 724 98.6 13936 98.9 
Yes 10 1.4 158 1.1 

Gallbladder exploration surgery 0.02 .896 
No 726 98.9 13933 98.9 
Yes 8 1.1 161 1.1 

Musculoskeletal system removal 0.88 .347 
No 730 99.5 13971 99.1 
Yes 4 0.5 123 0.9 

GI removal 0.28 .597 
No 729 99.3 13972 99.1 
Yes 5 0.7 122 0.9 
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Table 16, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Population 

Density 

Rural Urban 
n % n % i p 

Prescription medication IM, 
IV (CNS) injection 0.03 .861 

No 730 99.5 14010 99.4 
Yes 4 0.5 84 0.6 

Musculoskeletal system 
cauterization, destruction of 
lesion 3.35 .067 

No 724 98.6 13988 99.2 
Yes 10 1.4 106 0.8 

Skin biopsy 1.31 .252 
No 731 99.6 13983 99.2 
Yes 3 0.4 111 0.8 

GI aspiration 1.78 .183 
No 732 99.7 13998 99.3 
Yes 2 0.3 96 0.7 

Urinary tract implant 1.77 .183 
No 732 99.7 13998 99.3 
Yes 2 0.3 96 0.7 

GI incision and drainage 0.18 .675 
No 730 99.5 13999 99.3 
Yes 4 0.5 95 0.7 

Musculoskeletal system grafting 0.66 .418 
No 728 99.2 14012 99.4 
Yes 6 0.8 82 0.6 
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Table 16, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Population 

Density 

Rural Urban 
n % n % x2 p 

GI implant device placement 8.68 .003 
No 724 98.6 14020 99.5 
Yes 10 1.4 74 0.5 

Decompression (CNS) 1.47 .226 
No 729 99.3 14039 99.6 
Yes 5 0.7 55 0.4 

Hernia repair 2.06 .152 
No 727 99.0 14017 99.5 
Yes 7 1.0 77 0.5 

Cardiovascular grafting 0.02 .878 
No 730 99.5 14023 99.5 
Yes 4 0.5 71 0.5 

Lymphatic system excision 3.82 .051 
No 734 100.0 14021 99.5 
Yes 0 0.0 73 0.5 

Musculoskeletal system 
aspiration 0.09 .759 

No 731 99.6 14025 99.5 
Yes 3 0.4 69 0.5 

Kidney transplant 0.16 .686 
No 731 99.6 14021 99.5 
Yes 3 0.4 73 0.5 
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Table 16, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Population 

Density 

Rural Urban 
n % n % I p 

Urinary tract repair 0.04 .837 
No 731 99.6 14029 99.5 
Yes 3 0.4 65 0.5 

Liver biopsy 0.04 .834 
No 730 99.5 14025 99.5 
Yes 4 0.5 69 0.5 

Thyroid implant device 
placement 1.76 .185 

No 728 99.2 14028 99.5 
Yes 6 0.8 66 0.5 

Type of Insurance Coverage 

The relationships between type of insurance (PPO/HMO vs. other) and the 

procedures for SLE patients are shown in Table 17. There was a significant relationship 

between type of insurance and kidney dialysis,! (1) = 405.95,p < .001, Cramer's V= 

.17. While the majority of both insurance groups did not receive kidney dialysis, a 

significantly greater percentage of SLE patients with other insurance ( 16.1 % ) had the 

procedure than SLE patients with PPO/HMO insurance (3.4%). A greater percentage of 

SLE patients with PPO/HMO than SLE patients with other insurance had the following 
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procedures: labor and delivery procedure, musculoskeletal system repair procedures, 

female genital tract removal, GI excision, musculoskeletal system excisions, and 

musculoskeletal system cauterization, destruction of lesion procedures; however the 

difference was less than 5%. A greater percentage of SLE patients with other insurance 

than SLE patients with PPO/HMO had the following procedures: cardiovascular 

intravascular imaging, blood product infusions, physical therapy diagnostic, and 

cardiovascular implant device placement; however the difference was less than 5%. 

Table 17 

Frequencies and Percentages for the Procedures for SLE Patients by Type of 

Insurance Coverage 

Other PPO/HMO 
n % n % 

Cardiovascular intravascular 
imaging 27.00 

No 6530 78.3 5167 81.8 
Yes 1808 21.7 1150 18.2 

Blood product infusion 47.31 
No 7034 84.4 5580 88.3 
Yes 1304 15.6 737 11.7 

Kidney dialysis 405.95 
No 6994 83.9 5976 94.6 
Yes 1344 16.1 341 5.4 
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Table 17, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Type of 

Insurance Coverage 

Other PPO/HMO 
n % n % x2 p 

GI exploratory surgery 4.67 .031 
No 7765 93.1 5939 94.0 
Yes 573 6.9 378 6.0 

Physical therapy diagnostic 21.58 <.001 
No 7884 94.6 6077 96.2 
Yes 454 5.4 240 3.8 

Cardiovascular implant device 
placement 15.83 <.001 

No 7878 94.5 6059 95.9 
Yes 460 5.5 258 4.1 

Labor and delivery procedure 151.94 <.001 
No 8206 98.4 5991 94.8 
Yes 132 1.6 326 5.2 

Musculoskeletal system repair 
procedure 39.32 <.001 

No 8095 97.1 6007 95.1 
Yes 243 2.9 310 4.9 

Cardiovascular repair procedure 1.62 .203 
No 8035 96.4 6112 96.8 
Yes 303 3.6 205 3.2 

Female genital tract removal 136.06 <.001 
No 8241 98.8 6053 95.8 
Yes 97 1.2 264 4.2 
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Table 1 7, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Type of 

Insurance Coverage 

Other PPO/HMO 
n % n % x2 p 

Spinal cord needle aspiration 0.00 .991 
No 8069 96.8 6113 96.8 
Yes 269 3.2 204 3.2 

Pulmonary implant device 
placement 11.32 .001 

No 8066 96.7 6170 97.7 
Yes 272 3.3 147 2.3 

Prescription medication IM, 
IV injection 0.82 .365 

No 8136 97.6 6149 97.3 
Yes 202 2.4 168 2.7 

Kidney aspiration 0.02 .887 
No 8133 97.5 6164 97.6 
Yes 205 2.5 153 2.4 

Pulmonary biopsy 0.01 .916 
No 8217 98.5 6224 98.5 
Yes 121 1.5 93 1.5 

Musculoskeletal system 
implant device placement 7.84 .005 

No 8228 98.7 6197 98.1 
Yes 110 1.3 120 1.9 
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Table 17, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Type of 

Insurance Coverage 

Other PPO/HMO 
n % n % I p 

GI repair surgery 0.00 .957 
No 8203 98.4 6214 98.4 
Yes 135 1.6 103 1.6 

Lymphatic system biopsy 0.63 .428 
No 8196 98.3 6220 98.5 
Yes 142 1.7 97 1.5 

Skin incision and drainage 3.60 .058 
No 8190 98.2 6230 98.6 
Yes 148 1.8 87 1.4 

GI excision 20.11 <.001 
No 8248 98.9 6192 98.0 
Yes 90 1.1 125 2.0 

Skin removal 0.16 .687 
No 8236 98.8 6235 98.7 
Yes 102 1.2 82 1.3 

Cardiopulmonary 
resuscitation procedure 1.02 .312 

No 8216 98.5 6237 98.7 
Yes 122 1.5 80 1.3 

Pulmonary aspiration 6.97 .008 
No 8204 98.4 6248 98.9 
Yes 134 1.6 69 1.1 
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Table 17, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Type of 

Insurance Coverage 

Other PPO/HMO 
n % n % x2 p 

GI Biopsy 0.20 .653 
No 8228 98.7 6239 98.8 
Yes • 110 1.3 78 1.2 

Musculoskeletal system excision 20.10 <.001 
No 8272 99.2 6217 98.4 
Yes 66 0.8 100 1.6 

Gallbladder exploration surgery 7.15 .007 
No 8260 99.1 6228 98.6 
Yes 78 0.9 89 1.4 

Musculoskeletal system removal 1.94 .100 
No 8258 99.0 6270 99.3 
Yes 80 1.0 47 0.7 

GI removal 1.07 .301 
No 8260 99.1 6268 99.2 
Yes 78 0.9 49 0.8 

Prescription medication IM, 
IV (CNS) Injection 1.72 .190 

No 8294 99.5 6273 99.3 
Yes 44 0.5 44 0.7 

Musculoskeletal system cauterization, 
destruction of lesion 41.33 <.001 

No 8307 99.6 6234 98.7 
Yes 31 0.4 83 1.3 
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Table 17, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Type of 

Insurance Coverage 

Other PPO/HMO 
n % n % 2 

X p 

Skin biopsy 0.36 .551 
No 8270 99.2 6271 99.3 
Yes 68 0.8 46 0.7 

GI aspiration 8.07 .004 
No 8269 99.2 6289 99.6 
Yes 69 0.8 28 0.4 

Urinary tract implant 1.87 .171 
No 8290 99.4 6269 99.2 
Yes 48 0.6 48 0.8 

GI incision and drainage 1.39 .239 
No 8288 99.4 6269 99.2 
Yes 50 0.6 48 0.8 

Musculoskeletal system 
grafting 9.26 .002 

No 8303 99.6 6266 99.2 
Yes 35 0.4 51 0.8 

GI Implant device placement 4.20 .040 
No 8300 99.5 6272 99.3 
Yes 38 0.5 45 0.7 

Decompression (CNS) 0.46 .499 
No 8307 99.6 6289 99.6 
Yes 31 0.4 28 0.4 
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Table 17, continued 

Frequencies and Percentages for the Procedures for SLE Patients by Type of 

Insurance Coverage 

Other PPO/HMO 
n % n % x2 p 

Hernia repair 1.64 .201 
No 8296 99.5 6275 99.3 
Yes 42 0.5 42 0.7 

Cardiovascular grafting 0.03 .875 
No 8296 99.5 6284 99.5 
Yes 42 0.5 33 0.5 

Lymphatic system excision 3.19 .074 
No 8304 99.6 6278 99.4 
Yes 34 0.4 39 0.6 

Musculoskeletal system aspiration 0.00 .993 
No 8297 99.5 6286 99.5 
Yes 41 0.5 31 0.5 

Kidney transplant 0.41 .522 
No 8292 99.4 6287 99.5 
Yes 46 0.6 30 0.5 

Urinary tract repair 3.56 .059 
No 8307 99.6 6280 99.4 
Yes 31 0.4 37 0.6 

Liver biopsy 2.40 .122 
No 8303 99.6 6279 99.4 
Yes 35 0.4 38 0.6 

Thyroid implant device placement 7.77 .005 
No 8286 99.4 6298 99.7 
Yes 52 0.6 19 0.3 
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SLE Diagnosis 

The relationships between SLE diagnosis (SLE vs. non-SLE) and the most 

frequent procedures for SLE patients are shown in Table 18. There was a significant 

relationship between SLE diagnosis and cardio intravftscular imaging, blood product 

infusion, and kidney dialysis, alll s,p < .001 and percentage difference greater than 5%. 

A greater percentage of SLE patients, compared to non-SLE patients had these 

procedures. In addition, a greater percentage of SLE patients, compared to non-SLE 

patients had cardiovascular implant device placement, labor and delivery procedure, 

cardiovascular repair procedure, female genital tract removal, Spinal cord needle 

aspiration, pulmonary implant device placement, kidney aspiration, pulmonary biopsy, 

musculoskeletal system implant device placement, skin incision and drainage, pulmonary 

aspiration, skin biopsy, and kidney transplant, however the differences were less than 5%. 

A lower percentage of SLE patients, compared to non-SLE patients had musculoskeletal 

system repair procedure, GI excision, GI biopsy, musculoskeletal system excision, GI 

removal, musculoskeletal system cauterization, destruction of lesion, musculoskeletal 

system grafting, and lymphatic system excision, however the difference was less than 

5%. 
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Table 18 

Frequencies and Percentages for the Procedures by SLE Diagnosis 

Non-SLE SLE 
n % n % p_ 

Cardiovascular intravascular 
1magmg 379.42 <.001 

No 43774 86.3 11835 79.8 
Yes 6932 13.7 2994 20.2 

Blood product infusion 52.75 <.001 
No 44761 88.3 12761 86.1 
Yes 5945 11.7 2068 13.9 

Kidney dialysis 2535.20 <.001 
No 49669 98.0 13132 88.6 
Yes 1037 2.0 1697 11.4 

GI exploratory surgery .03 .853 
No 47412 93.5 13872 93.5 
Yes 3294 6.5 957 6.5 

Physical therapy diagnostic .34 .561 
No 48257 95.2 14130 95.3 
Yes 2449 4.8 699 4.7 

Cardiovascular implant device 
placement 73.01 < .001 · 

No 48984 96.6 14101 95.1 
Yes 1722 3.4 728 4.9 

Labor and delivery procedure 21.98 <.001 
No 49484 97.6 14369 96.9 
Yes 1222 2.4 460 3.1 

Musculoskeletal system repair 179.73 <.001 
No 47260 93.2 14266 96.2 
Yes 3446 6.8 563 3.8 
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Table 18, continued 

Frequencies and Percentages for the Procedures by SLE Diagnosis 

Non-SLE SLE 
n % n % x2 p 

Cardiovascular repair procedure 37.52 <.001 
No 49425 97.5 14316 96.5 
Yes 1281 2.5 513 3.5 

Female genital tract removal 13.34 <.001 
No 49708 98.0 14465 97.5 
Yes 998 2.0 364 2.5 

Spinal cord needle aspiration 35.18 <.001 
No 49514 97.6 14351 96.8 
Yes 1192 2.4 478 3.2 

Pulmonary implant placement 
device 24.49 <.001 

No 49603 97.8 14403 97.1 
Yes 1103 2.2 426 2.9 

Injection of prescription 
medication IM, IV .28 .598 

No 49391 97.4 14456 97.5 
Yes 1315 2.6 373 2.5 

Kidney aspiration 699.87 <.001 
No 50562 99.7 14466 97.6 
Yes 144 .3 363 2.4 

Pulmonary biopsy 13.43 <.001 
No 50160 98.9 14615 98.6 
Yes 546 1.1 214 1.4 

Musculoskeletal system implant 
device placement 88.97 <.001 

No 49176 97.0 14593 98.4 
Yes 1530 3.0 236 1.6 
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Table 18, continued 

Frequencies and Percentages for the Procedures by SLE Diagnosis 

Non-SLE SLE 
n % n % i p 

GI repair surgery 11.54 .001 
No 50073 98.8 14590 98.4 
Yes 633 1.2 239 1.6 

Lymphatic system biopsy .00 .972 
No 49884 98.4 14588 98.4 
Yes 822 1.6 241 1.6 

Skin incision and drainage 79.11 <.001 
No 50301 99.2 14589 98.4 
Yes 405 .8 240 1.6 

GI excision 31.04 <.001 
No 49592 97.8 14612 98.5 
Yes 1114 2.2 217 1.5 

Skin removal 1.04 .307 
No 50018 98.6 14644 98.8 
Yes 688 1.4 185 1.2 

Cardiopulmonary resuscitation 
procedure 5.03 .025 

No 50124 98.9 14625 98.6 
Yes 582 1.1 204 1.4 

Pulmonary aspiration 41.49 <.001 
No 50301 99.2 14625 98.6 
Yes 405 .8 204 1.4 

GI biopsy 15.09 <.001 
No 49819 98.3 14638 98.7 
Yes 887 1.7 191 1.3 
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Table 18, continued 

Frequencies and Percentages for the Procedures by SLE Diagnosis 

Non-SLE SLE 
n % n % i I!. 

Musculoskeletal system excision 26.77 <.001 
No 49824 98.3 14661 98.9 
Yes 882 1.7 168 1.1 

Gallbladder exploration surgery .04 .841 
No 50118 98.8 14660 98.9 
Yes 588 1.2 169 1.1 

Musculoskeletal system removal 3.00 .083 
No 50191 99.0 14702 99.1 
Yes 515 1.0 127 .9 

GI removal 23.39 <.001 
No 50018 98.6 14702 99.1 
Yes : 688 1.4 127 .9 

CNS injection of prescription 
medication IM, IV .05 .826 

No 50413 99.4 14741 99.4 
Yes 293 .6 88 .6 

Musculoskeletal system 
cauterization, destruction of lesion 16.50 <.001 

No 50110 98.8 14713 99.2 
Yes 596 1.2 116 .8 

Skin biopsy 70.43 <.001 
No 50564 99.7 14715 99.2 
Yes 142 .3 114 .8 

GI aspiration .16 .689 
No 50386 99.4 14731 99.3 
Yes 320 .6 98 .7 
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Table 18, continued 

Frequencies and Percentages for the Procedures by SLE Diagnosis 

Non-SLE SLE 
n % n % i E. 

Urinary tract implant 3.84 .050 
No 50289 99.2 14731 99.3 
Yes 417 .8 98 .7 

GI Incision and drainage .03 .865 
No 50374 99.3 14730 99.3 
Yes 332 .7 99 .7 

Musculoskeletal system grafting 44.18 <.001 
No 50078 98.8 14741 99.4 
Yes 628 1.2 88 .6 

GI Implant device placement 10.99 .001 
No 50281 99.2 14745 99.4 
Yes 425 .8 84 .6 

CNS decompression 9.76 .002 
No 50389 99.4 14769 99.6 
Yes 317 .6 60 .4 

Hernia repair .96 .327 
No 50452 99.5 14745 99.4 
Yes 254 .5 84 .6 

Cardiovascular grafting .14 .705 
No 50462 99.5 14754 99.5 
Yes 244 .5 75 .5 

Lymphatic system excision 44.29 <.001 
No 50149 98.9 14756 99.5 
Yes 557 1.1 73 .5 
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Table 18, continued 

Frequencies and Percentages for the Procedures by SLE Diagnosis 

Non-SLE 
n % 

Musculoskeletal system aspiration 
No 50491 99.6 
Yes 215 .4 

Kidney transplant 
No 50665 99.9 
Yes 41 .1 

Urinary tract repair 
No 50499 99.6 
Yes 207 .4 

Liver biopsy 
No 50461 99.5 
Yes 245 .5 

Thyroid implant device placement 
No 50552 99.7 
Yes 154 .3 

Predictive Analysis 

Predicting Procedures from SLE Diagnosis 

SLE 
n % 

14757 99.5 
72 .5 

14753 99.5 
76 .5 

14761 99.5 
68 .5 

14756 99.5 
73 .5 

14757 99.5 
72 .5 

x,2 I!. 

1.00 .318 

119.96 <.001 

.70 .404 

.02 .888 

11.04 .001 

Each of the most common procedure categories were individually predicted by 

whether or not the patients had a diagnosis of SLE, using a series of simple logistic 

regressions. In order to determine the consistency of the regression models, a kfold cross-
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validation was conducted. Three cross-validation samples were created from the original 

data file. Each of the three cross-validation samples were made up of all the patients 

diagnosed with SLE (n = 14,829) and a random sample of patients without a diagnosis of 

SLE (n = 14,829 randomly chosen from a total possible sample of 50,706). Due to the 

large sample size, odds ratios that are significant (p < .001) for all three samples and 

greater than 1.300 or less than .650 are discussed as significant effects. _Table 19 displays 

the odds of having SLE diagnosis ( compared to not having SLE) predicting each 

procedure across the three samples. Having SLE predicted increased odds of having 

cardiovascular intravascular imaging (OR= 1.600 - 1.638), kidney dialysis (OR= 6.093 

-6.642), cardiovascular implant device placement (OR= 1.458- 1.517), cardiovascular 

repair procedure (OR= 1.313 - 1.424), Spinal cord needle aspiration (OR= 1.343 -
I 

1.366), pulmonary implant placement device (OR= 1.385 - 1.493), kidney aspiration 

(OR= 8.244- 9.051), skin incision and drainage (OR= 1.920-2.105), pulmonary 

aspiration (OR= 1.590 - 1.817), skin biopsy (OR= 3.015 - 3.097), and kidney 

transplant (OR= 5.451 - 7.634). Having SLE predicted decreased odds of having 

musculoskeletal system repair procedure (OR= .511 - .556), musculoskeletal system 

implant device placement (OR= .502- .543), GI Excision (OR= .609- .665), 

musculoskeletal system excision (OR= .655 - .676), GI Removal (OR= .571 - .638), 

musculoskeletal system cauterization, destruction of lesion (OR= .592 - .656), 

musculoskeletal system grafting (OR= .460 - .489), and lymphatic system excision ( OR 

= .432 - .475). 
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Table 19 

Logistic Regression Analyses Predicting the Odds of Having a Procedure from SLE 

Diagnosis 

Sample 1 Sample 2 Sample 3 
Odds Ratio Odds Ratio Odds Ratio 

Cardiovascular intravascular imaging 1.638 * 1.617 * 1.600 * 
Blood product infusion 1.232 * 1.195 * 1.264 * 
Kidney dialysis 6.093 * 6.525 * 6.642 * 
GI exploratory surgery 1.018 0.999 0.972 

Physical therapy diagnostic 0.981 0.977 1.029 

Cardiovascular implant device placement 1.517 * 1.511 * 1.458 * 
Labor and delivery procequre 1.195 1.269 * 1.276 * 

Musculoskeletal system repair procedure 0.556 * 0.511 * 0.519 * 
Cardiovascular repair procedure 1.416 * 1.313 * 1.424 * 
Female genital tract removal 1.298 * 1.327 * 1.231 

Spinal cord needle aspiration 1.366 * 1.343 * 1.346 * 
Pulmonary implant placement device 1.385 * 1.493 * 1.394 * 
Injection of prescription medication IM, IV 1.003 0.933 0.914 

Kidney aspiration 9.051 * 8.244 * 9.051 * 
Pulmonary biopsy 1.263 1.462 * 1.452 * 
Musculoskeletal system implant device 
placement 0.520 * 0.543 * 0.502 * 
GI repair surgery 1.174 1.483 * 1.242 

Lymphatic system biopsy 0.971 0.971 1.009 

Skin incision and drainage 1.951 * 2.105 * 1.920 * 
GI excision 0.609 * 0.618 * 0.665 * 
Skin removal 1.017 0.901 0.924 

Note. * p < .001 
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Table 19, continued 

Logistic Regression Analyses Predicting the Odds of Having a Procedure from SLE 

Diagnosis 

Sampl~ 1 Sample 2 Sample 3 
Odds Ratio Odds Ratio Odds Ratio 

Cardiopulmonary resuscitation procedure 1.255 1.189 1.279 
Pulmonary aspiration 1.769 * 1.590 * 1.817 * 
GI biopsy 0.790 0.696 * 0.755 
Musculoskeletal system excision 0.668 * 0.676 * 0.655 * 
Gallbladder exploration surgery 0.913 0.933 0.933 
Musculoskeletal system removal 0.857 0.749 0.840 
GI removal 0.638 * 0.635 * 0.571 * 
CNS injection of prescription medication 
IM, IV 1.207 0.907 0.956 
Musculoskeletal system cauterization, 
destruction of lesion 0.656 * 0.642 * 0.592 * 
Skin biopsy 3.097 * 3.015 * 3.097 * 
GI aspiration 1.032 0.990 1.010 
Urinary tract implant 0.829 0.890 0.752 
GI incision and drainage 1.101 0.970 1.042 
Musculoskeletal system grafting 0.460 * 0.489 * 0.470 * 
GI implant device placement 0.602 * 0.670 0.615 * 
CNS decompression 0.651 0.658 0.575 * 
Hernia repair 1.091 1.136 1.201 
Cardiovascular grafting 1.072 1.042 1.072 
Lymphatic system excision 0.468 * 0.432 * 0.475 * 
Musculoskeletal system aspiration 1.108 1.075 1.108 
Kidney transplant 5.451 * 7.634 * 7.634 * 
Urinary tract repair 1.015 1.046 0.958 
Liver biopsy 1.218 1.028 0.973 
Thyroid implant device placement 1.899 * 1.568 1.639 

Note.* p < .001 
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Predicting Procedures From Demographic Variable for SLE Patients Only 

The likelihood of the occurrence of each of the most common procedure 

categories were individually predicted by the demographic variables of age, ethnicity, 

gender, total hospital charges, length of hospital stay, population density, and insurance 

type using a series of multiple logistic regressions. Although the regressions were run on 

each of the procedures using each of the demographic ·variables, the r~sults are presented 

by each of the demographic variables to aid in interpretation (see Tables 20 - 64). 

Age 

Age was found to be a significant indicator of the likelihood of having a 

procedure for 18 out of the top 45 procedures, controlling for the other indicators of 

ethnicity, gender, total hospital charges, length of hospital stay, population density, and 

insurance type. The logistic regressions revealed that as age increased, the likelihood of 

having the following procedures increased (ORs = 1.009 to 1.047): physical therapy 

diagnostic, cardiovascular repair, cardiopulmonary resuscitation, musculoskeletal system 

implant device placement, musculoskeletal system cauterization/destruction of lesion, 

musculoskeletal system repair, and decompression (CNS). As age is a continuous 

variable, every .01 increase in the odds ratio indicates a 1 % increase in odds per yearly 

increase in age. The findings also revealed that as age decreased, the odds (ORs = .879 to 

.995) of having the following procedures increased: kidney aspiration, kidney transplant, 

kidney dialysis, skin biopsy, skin incision and drainage, Spinal cord needle aspiration, GI 

repair surgery, pulmonary aspiration, and cardiovascular intravascular imaging. 

i08 



Ethnicity 

Ethnicity was found to be a significant predictor of eight of the top 45 procedures, 

controlling for the other covariates of age, gender, total hospital charges, length of 

hospital stay, population density, and insurance type. Caucasian SLE patients were more 

likely to have the following procedures: musculoskeletal system excision ( OR = 2.98), 

prescription medication IM/IV (CNS) Injection ( OR = 2. 76), and mus.culoskeletal system 

implant device placement ( OR = 1.83). Caucasian SLE patients were significantly less 

likely to have kidney dialysis (OR= .28) and kidney aspiration (OR= .39), blood product 

infusion (OR= .77) and cardiovascular intravascular imaging (OR= .82). 

Gender 

Gender was found to be a significant indicator of the likelihood of having three 

of the top 45 procedures, controlling for the other covariates of age, ethnicity, total 

hospital charges, length of hospital stay, population density, and insurance type. Female 

SLE patients were less likely to have kidney aspiration (OR= .62), kidney dialysis ( OR = 

.74), and musculoskeletal system removal (OR= .49). Gender was not included as a 

predictor for procedures of labor and delivery, female genital tract removal, prescription 

medication IM/IV Injection, urinary tract implant, GI implant device placement, 

decompression (CNS), hernia repair, lymphatic system excision, kidney transplant, 

urinary tract repair, liver biopsy, and thyroid implant device placement because there 

were less than 12 males who had each of these procedures. 
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Total Hospital Charges 

Total hospital charges ($16,000 or less vs. more than $16,000) was found to be a 

significant indicator of the likelihood of having 32 of the top 45 procedures, controlling 

for the other covariates of age, ethnicity, gender, length of hospital stay, population 

density, and insurance type. The variable for total hospital charges was not included as a 

predictor for kidney transplant or thyroid implant device placement because there was not 
'• 

a minimum of 12 patients in each level of the total hospital charges variable. 

SLE patients with total hospital charges greater than $16,000 were more likely to 

have the following procedures: musculoskeletal system repair procedure ( OR = 11.98), 

cardiovascular repair procedure ( OR = 11.89), musculoskeletal system grafting ( OR = 

9.97), cardiovascular implant device placement (OR= 8.61), musculoskeletal system 

implant device placement (OR= 7.81), pulmonary implant device placement (OR= 

7.58), lymphatic system biopsy ( OR = 4.68), cardiovascular intravascular imaging ( OR = 

4.55), cardiopulmonary resuscitation procedure (OR= 4.47), pulmonary Biopsy (OR= 

4.40), Liver Biopsy (OR= 4.17), prescription medication IM/IV injection (OR= 4.12), 

cardiovascular grafting (OR= 4.11), musculoskeletal system cauterization/destruction of 

lesion (OR= 4.30), lymphatic system excision (OR= 3.91), musculoskeletal system 

excision (OR= 3.77), GI implant device placement (OR= 3.68), decompression (CNS) 

(OR= 3.41), GI removal (OR= 3.40), blood product infusion (OR= 3.16), physical 

therapy diagnostic (OR= 3.93), gallbladder exploration surgery (OR= 2.90), hernia 

repair (OR= 2.86), GI incision and drainage (OR= 2.79), GI biopsy (OR= 2.58), GI 

excision (OR= 2.40), GI repair surgery (OR= 2.39), pulmonary aspiration (OR= 2.25), 
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kidney dialysis (OR= 1.92), GI exploratory surgery (OR= 1.90), and Spinal cord needle 

aspiration ( OR = 1. 78). The findings also revealed that if the patients had charges of more 

than $16,000 (vs. $16,000 or less), the likelihood was lower that they had a labor and 

delivery procedure ( OR = .28). 

Length of Hospital Stay 

Length of hospital stay ( four days or less vs. more than four days) was found to 

be a significant indicator of the likelihood of having 24 of the top 45 procedures, 

controlling for the other covariates of age, ethnicity, gender, total hospital charges, 

population density, and insurance type. The variable for length of hospital stay was not 

included as a predictor for thyroid implant device placement because there was not a 

minimum of 12 patients in each level of length of hospital stay. 

SLE patients with hospital stays of greater than four days were more likely to 

have the following procedures: kidney transplant (OR= 6.53), musculoskeletal system 

aspiration (OR= 6.35), skin removal (OR= 4.00), pulmonary aspiration (OR= 3.68), 

musculoskeletal system removal (OR= 3.67), lymphatic system biopsy (OR= 3.66), GI 

aspiration (OR= 3.62), kidney aspiration (OR= 3.57), GI removal (OR= 3.41), pulmonary 

biopsy ( OR = 2.85), skin incision and drainage ( OR = 2.51 ), physical therapy diagnostic 

(OR= 2.28), GI exploratory surgery (OR= 2.20), GI excision (OR= 1.98), GI biopsy 

(OR= 1.89), cardiovascular intravascular imaging (OR= 1.85), Spinal cord needle 

aspiration (OR= 1.69), and blood product infusion ( OR = 1.42). The findings also 

revealed that if SLE patients had a hospital stay of more than four days, they were less 

likely to have the following procedures: musculoskeletal system 
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cauterization/destruction of lesion ( OR = .18), musculoskeletal system repair ( OR = .31 ), 

musculoskeletal system grafting (OR= .32), female genital tract removal (OR= .38), 

musculoskeletal system implant device placement ( OR = .51 ), and cardiovascular repair 

(OR= .69). 

Population Density 

Population density (urban vs. rural) was found to be a signific,ant predictor for 

one of the top 45 procedures, controlling for the other covariates of age, ethnicity, gender, 

total hospital charges, length of hospital stay, and insurance type. Population density was 

only used as a predictor in about half of the procedures due to the low number of patients 

who had these procedures and lived in rural areas. The findings revealed that SLE 

patients who lived in an urban area (vs. rural) were less likely to have a musculoskeletal 

system implant device placement (OR= .39). 

Insurance Type 

Insurance type (PPO/HMO vs. other insurance type) was found to be a significant 

indicator of the likelihood of having eight of the top 45 procedures, controlling for the 

other covariates of age, ethnicity, gender, total hospital charges, length of hospital stay, 

and population density. SLE patients with PPO/HMO were more likely to have the 

following procedures: musculoskeletal system cauterization/destruction of lesion ( OR = 

3.63), female genital tract removal (OR= 2.96), labor and delivery procedure (OR= 

2.82), musculoskeletal system excision (OR= 2.12), musculoskeletal system repair 

procedure ( OR = 1.97), and musculoskeletal system implant device placement ( OR = 
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1.67). SLE patients with PPO/HMO were less likely to have kidney dialysis ( OR = .33) 

and blood product infusion ( OR = . 79). 

Table 20 

Logistic Regression Analyses Predicting the Odds of f!aving Cardiovascular 

lntravascular lmagingfrom the Demographic Variables for SLE Patients 

Cardiovascular Intravascular Imaging 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age -.005 .00 11.05 .995 .001 .991 .999 

Caucasian a -.204 .05 17.34 .816 .000 .719 .925 

Femaleb -.039 .07 .28 .962 .594 .797 1.161 

$16,000 or morec 1.515 .06 714.20 4.548 .000 3.930 5.263 

More than 4 daysd .613 .05 131.88 1.845 .000 1.608 2.117 

Urbane .032 .11 .09 1.032 .768 .782 1.364 

PPO/HMOr -.097 .05 4.33 .907 .038 .804 1.023 

Note. Model Summary,1(8) = 14.05,p < .081,pseudo R2 = .188; acaucasian compared 
to non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 

d . 
$16,000; More than 4 days compared to 4 days or less; CUrban compared to rural; 
fppQfHMO compared to other insurance type 
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Table 21 

Logistic Regression Analyses Predicting the Odds of Having Blood Product Infusion 

from the Demographic Variables for SLE Patients 

Blood Product Infusion 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age -.004 .00 4.44 .996 .035 .992 1.001 

Caucasiana -.261 .06 22.47 .770 .000 .668 .888 

Femaleb -.219 .08 7.85 .803 .005 .657 .982 

$16,000 or morec 1.151 .06 334.78 3.160 .000 2.688 3.716 

More than 4 daysd .348 .06 33.53 1.416 .000 1.213 1.653 

Urbane .031 .12 .07 1.031 .798 .756 1.406 

PPO/HMOr -.241 .05 20.82 .786 .000 .686 .900 

Note. Model Summary,i(8) = 6.73,p < .566,pseudo R2 = .100; acaucasian compared to 
non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; eurban compared to rural; 
fppQfHMO compared to other insurance type 
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Table 22 

Logistic Regression Analyses Predicting the Odds of Having Kidney Dialysis from the 

Demographic Variables for SLE Patients 

Kidney Dialysis 

Odds 99%CI 
B SE Wald Ratio p Lower Upper 

Age -.024 .00 150.47 .977 .000 .972 .981 

Caucasiana -1.285 .07 309.81 .277 .000 .229 .334 

Femaleb -.296 .09 11.57 .744 .001 .595 .931 

$16,000 or morec .650 .07 90.93 1.916 .000 1.607 2.284 

More than 4 daysd .021 .07 .10 1.021 .755 .858 1.216 

Urbane -.082 .13 .39 .921 .534 .656 1.294 

PPO/HMOr -1.108 .07 284.11 .330 .000 .279 .391 

Note. Model Summary,1(8) = 43.63,p < .000,pseudo R2 = .180; 3Caucasian compared 
to non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than· 
$16,000; dMore than 4 days compared to 4 days or less; <urban compared to rural; 
fppQfHMO compared to other insurance type 
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Table 23 

Logistic Regression Analyses Predicting the Odds of Having GI Exploratory Surgery 

from the Demographic Variables for SLE Patients 

GI Exploratory Surgery 
Odds .. 99% CI 

B SE Wald Ratio p Lower Upper 

Age .003 .00 2.13 1.003 .144 .997 1.009 

Caucasian a .026 .08 .12 1.026 .734 .845 1.245 

Femaleb .069 .12 .35 1.071 .553 .795 1.444 

$16,000 or morec .640 .09 55.62 1.897 .000 1.521 2.366 

More than 4 daysd .790 .09 82.25 2.204 .000 1.761 2.758 

Urbane .042 .16 .07 1.043 .797 .685 1.589 

PPO/HMOr -.029 .07 .16 .971 .687 .806 1.170 

Note. Model Summary,!(8) = 19.03,p < .015,pseudo R2 
= .058; 8Caucasian compared 

to non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; eurban compared to rural; 
rPPO/HMO compared to other insurance type 
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Table 24 

Logistic Regression Analyses Predicting the Odds of Having Physical Therapy 

Diagnostic from the Demographic Variables for SLE Patients 

Physical Therapy Diagnostic 

Odds 99%CI 
B SE Wald Ratio p Lower Upper 

Age .009 .00 12.13 1.009 .000 1.002 1.016 

Caucasiana -.004 .09 .00 .996 .961 .794 1.249 

Femaleb .087 .13 .41 1.090 .520 .771 1.542 

$16,000 or morec 1.129 .11 104.58 3.093 .000 2.327 4.110 

More than 4 daysd .824 .11 59.95 2.279 .000 1.733 2.998 

Urbane .054 .19 .08 1.056 .777 .645 1.730 

PPO/HMOr -.205 .09 5.63 .815 .018 .652 1.018 

Note. Model Summary,f(8) = 12.94,p < .114,pseudo R2 = .093; 8Caucasian compared 
to non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; CUrban compared to rural; 
fppQfHMO compared to other insurance type 
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Table 25 

Logistic Regression Analyses Predicting the Odds of Having Cardiovascular Implant 

Device Placement from the Demographic Variables for SLE Patients 

Cardiovascular Implant Device Placement 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .005 .00 2.94 1.005 .086 .998 1.011 

Caucasian8 -.230 .09 6.93 .794 .008 .634 .995 

Femaleb -.087 .13 .47 .917 .491 .663 1.268 

$16,000 or morec 2.152 .12 307.84 8.605 .000 6.274 11.803 

More than 4 daysd -.148 .09 2.60 .863 .107 .682 1.092 

Urbane -.287 .17 2.71 .751 .100 .479 1.176 

PPO/HMOr -.185 .08 4.81 .831 .028 .668 1.033 

Note. Model Summary,/(8) = 15.52,p < .069,pseudo R2 
= .113; 8Caucasian compared 

to non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; eurban compared to rural; 
rPPO/HMO compared to other insurance type 
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Table 26 

Logistic Regression Analyses Predicting the Odds of Having Labor and Delivery 

Procedure.from the Demographic Variables for SLE Patients 

Labor and Delivery Procedure 

Odds 99%CI 
B SE Wald Ratio p Lower Upper 

Age -.129 .01 450.59 .879 .000 .865 .893 

Caucasiana .464 .11 17.64 1.590 .000 1.196 2.113 

$16,000 or moreb -1.259 .16 65.24 .284 .000 .190 .424 

More than 4 daysc -.343 .14 6.01 .710 .014 .495 1.018 

PPO/HMOd 1.036 .11 81.45 2.819 .000 2.097 3.790 

Note. Model Summary,/(8) = 42.31,p < .000,pseudo R2 = .295; acaucasian compared 
to non-Caucasian; b$ l 6,000 or more compared to less than $16,000; cMore than 4 days 
compared to 4 days or less; dppQfHM O compared to other insurance type 
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Table 27 

Logistic Regression Analyses Predicting the Odds of Having Musculoskeletal System 

Repair Procedure from the Demographic Variables for SLE Patients 

Musculoskeletal System Repair Procedure 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .025 .00 62.60 1.025 .000 1.017 1.034 

Caucasian a .244 .10 6.04 1.277 .014 .988 1.649 

Femaleb .164 .15 1.12 1.178 .289 .791 1.753 

$16,000 or morec 2.484 .13 377.26 11.985 .000 8.622 16.660 

More than 4 daysd -1.171 .10 148.13 .310 .000 .242 .397 

Urbane -.247 .21 1.41 .781 .234 .457 1.334 

PPO/HMOf .679 .10 49.46 1.972 .000 1.538 2.528 

Note. Model Summary,;((8) = 3.94,p < .863,pseudo R2 = .158; acaucasian compared to 
non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; CUrban compared to rural; 
fppQfHMO compared to other insurance type 
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Table 28 

Logistic Regression Analyses Predicting the Odds of Having Cardiovascular Repair 

Procedure from the Demographic Variables for SLE Patients 

Cardiovascular Repair Procedure 

Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .011 .00 12.14 1.011 .000 1.003 1.019 

Caucasiana -.329 .10 10.39 .719 .001 .553 .936 

Femaleb -.250 .14 3.21 .779 .073 .544 1.115 

$16,000 or morec 2.475 .15 256.15 11.886 .000 7.980 17.704 

More than 4 daysd -.365 .10 12.43 .694 .000 .532 .906 

Urbane -.310 .21 2.25 .734 .134 .431 1.249 

PPO/HMOr .047 .10 .23 1.048 .631 .815 1.348 

Note. Model Summary,x2(8) = 9.56,p < .291,pseudo R2 
= .116; acaucasian compared to 

non-Caucasian; bFemale compared to male; c$ l 6,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; eurban compared to rural; 
fppQfHMO compared to other insurance type 
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Table 29 

Logistic Regression Analyses Predicting the Odds of Having Female Genital Tract 

Removal from the Demographic Variables for SLE Patients 

Female Genital Tract Removal 

Odds •. 99% CI 

B SE Wald Ratio p Lower Upper 

Age -.028 .00 44.14 .973 .000 .962 .983 

Caucasiana .176 .12 2.33 1.193 .127 .886 1.606 

$16,000 or moreb -.266 .14 3.69 .766 .055 .536 1.095 

More than 4 daysc -.967 .15 40.00 .380 .000 .256 .564 

Urband -.027 .26 .01 .973 .917 .494 1.916 

PPO/HMOe 1.084 .12 75.45 2.956 .000 2.144 4.077 

Note. Model Summary,x2(8) = 15.91,p < .044,pseudo R2 = .114; acaucasian compared 
to non-Caucasian; b$ l 6,000 or more compared to less than $16,000; cMore than 4 days 
compared to 4 days or less; dUrban compared to rural; ePPO/HMO compared to other 
insurance type 
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Table 30 

Logistic Regression Analyses Predicting the Odds of Having Spinal Cord Needle 

Aspiration from the Demographic Variables for SLE Patients 

Spinal Cord Needle Aspiration 

Odds 99%CI 
B SE Wald Ratio p Lower Upper 

Age -.019 .00 33.81 .981 .000 .972 .989 

Caucasian a -.226 .11 4.52 .797 .034 .606 1.049 

Femaleb -.146 .15 .94 .864 .333 .586 1.275 

$16,000 or morec .579 .12 23.67 1.784 .000 1.313 2.423 

More than 4 daysd .526 .12 19.62 1.692 .000 1.246 2.298 

Urbane .167 .25 .44 1.181 .509 .617 2.262 

PPO/HMOr .045 .10 .21 1.046 .649 .812 1.348 

Note. Model Summary,1(8) = 8.49,p < .387,pseudo R2 
= .043; acaucasian compared to 

non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; <urban compared to rural; 
fppQfHM O compared to other insurance type 
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Table 31 

Logistic Regression Analyses Predicting the Odds of Having Pulmonary Implant Device 

Placement from the Demographic Variables for SLE Patients 

Pulmonary Implant Device Placement 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .001 .00 .16 1.001 .689 .993 1.010 

Caucasian a .042 .11 .14 1.042 .711 .781 1.392 

Femaleb -.054 .16 .11 .947 .738 .623 1.439 

$16,000 or morec 2.026 .17 138.63 7.585 .000 4.869 11.816 

More than 4 daysd .406 .13 9.80 1.501 .002 1.075 2.095 

Urbane .021 .25 .01 1.022 .931 .539 1.936 

PPO/HMOr -.235 .11 4.60 .791 .032 .597 1.048 

Note. Model Summary,x2(8) = 14.79,p < .063,pseudo R2 = .106; acaucasian compared 
to non-Caucasian; hp emale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; eurban compared to rural; 
fppQfHMO compared to other insurance type 
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Table 32 

Logistic Regression Analyses Predicting the Odds of Having Prescription Medication IM, 

IV Injection from the Demographic Variables for SLE Patients 

Prescription Medication IM, IV Injection 

Odds '• 99%CI 
B SE Wald Ratio p Lower Upper 

Age -.003 .00 .84 .997 .359 .987 1.006 

Caucasiana .196 .12 2.78 1.216 .096 .899 1.645 

$16,000 or moreb 1.416 .15 88.88 4.121 .000 2.799 6.067 

More than 4 daysc .303 .13 5.30 1.354 .021 .965 1.899 

Urband -.345 .23 2.33 .708 .127 .395 1.268 

PPO/HMOe .151 .11 1.83 1.163 .176 .872 1.551 

Note. Model Summary,/(8) = 14.26,p < .075,pseudo R2 = .062; acaucasian compared 
to non-Caucasian; b$16,000 or more compared to less than $16,000; cMore than 4 days 
compared to 4 days or less; dUrban compared to rural; eppQJHMO compared to other 
insurance type 
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Table 33 

Logistic Regression Analyses Predicting the Odds of Having Kidney Aspiration from the 

Demographic Variables for SLE Patients 

Kidney Aspiration 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age -.054 .00 140.31 .947 .000 .936 .959 

Caucasian a -.930 .15 39.43 .394 .000 .269 .578 

Femaleb -.473 .16 8.87 .623 .003 .414 .938 

$16,000 or morec .361 .14 6.65 1.434 .010 1.001 2.056 

More than 4 daysd 1.272 .15 68.84 3.568 .000 2.404 5.296 

Urbane .084 .31 .07 1.088 .789 .483 2.449 

PPO/HMOr .183 .11 2.60 1.201 .107 .896 1.610 

Note. Model Summary,,?'(8) = 15.85,p < .045,pseudo R2 
= .153; acaucasian compared 

to non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; '1.Jrban compared to rural; 
rPPO/HMO compared to other insurance type 
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Table 34 

Logistic Regression Analyses Predicting the Odds of Having Pulmonary Biopsy from the 

Demographic Variables for SLE Patients 

Pulmonary Biopsy 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .003 .00 .30 1.003 .585 .990 1.015 

Caucasiana -.116 .15 .56 .891 .453 .599 1.325 

Femaleb -.394 .20 3.96 .674 .047 .405 1.123 

$16,000 or morec 1.482 .23 43.15 4.401 .000 2.461 7.868 

More than 4 daysd 1.049 .21 25.73 2.854 .000 1.676 4.860 

PPO/HMOe .195 .15 1.81 1.216 .179 .836 1.767 

Note. Model Summary,1(8) = 9.01,p < .341,pseudo R2 
= .090; acaucasian compared to 

non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; ePPO/HMO compared to other 
insurance type 
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Table 35 

Logistic Regression Analyses Predicting the Odds of Having Musculoskeletal System 

Implant Device Placement from the Demographic Variables for SLE Patients 

Musculoskeletal System Implant 
Device Placement 

Odds 99%CI 
B SE Wald Ratio p Lower Upper 

Age .022 .00 22.59 1.023 .000 1.010 1.035 

Caucasian a .605 .16 14.72 1.832 .000 1.220 2.751 

Femaleb .604 .28 4.67 1.829 .031 .890 3.758 

$16,000 or morec 2.055 .19 118.51 7.805 .000 4.800 12.692 

More than 4 daysd -.678 .15 21.30 .508 .000 .348 .741 

Urbane -.938 .23 16.73 .391 .000 .217 .706 

PPO/HMOr .510 .15 12.17 1.666 .000 1.143 2.428 

Note. Model Summary,1(8) = 7.74,p < .459,pseudo R2 = .108; acaucasian compared to 
non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; eurban compared to rural; 
fppQfHMO compared to other insurance type 
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Table 36 

Logistic Regression Analyses Predicting the Odds of Having GI Repair Surgery from the 

Demographic Variables for SLE Patients 

GI Repair Surgery 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age -.017 .00 13.27 .983 .000 .972 .995 

Caucasiana -.132 .15 .81 .876 .368 .600 1.279 

Femaleb .164 .24 .49 1.179 .486 .642 2.165 

$16,000 or morec .871 .17 26.71 2.390 .000 1.548 3.689 

More than 4 daysd .211 .16 1.70 1.235 .192 .814 1.871 

PPO/HMOe .029 .14 .04 1.029 .833 .723 1.466 

Note. Model Summary,1(8) = 13.95,p < .083,pseudo R2 = .032; acaucasian compared 
to non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; '1>PO/HMO compared to other 
insurance type 
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Table 37 

Logistic Regression Analyses Predicting the Odds of Having Lymphatic System Biopsy 

from the Demographic Variables for SLE Patients 

Lymphatic System Biopsy 

B SE Wald 

Age -.006 .00 1.65 

Caucasian3 -.058 .15 .16 

Femaleb -.418 .19 4.99 

$16,000 or morec 1.543 .23 46.95 

More than 4 daysd 1.299 .21 37.17 

PPO/HMOe .044 .14 .10 

Odds 
Ratio 

.994 

.944 

.658 

4.679 

3.664 

1.045 

p 

.199 

.693 

.026 

.000 

.000 

.749 

99%CI 
Lower Upper 

.983 1.006 

.646 1.378 

.406 1.066 

2.619 8.357 

2.117 6.342 

.731 1.494 

Note. Model Summary, /(8) = 8.47, p < .389, pseudo R2 = .107; 3Caucasian compared to 
non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; eppQfHMO compared to other 
insurance type 
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Table 38 

Logistic Regression Analyses Predicting the Odds of Having Skin Incision and Drainage 

from the Demographic Variables for SLE Patients 

Skin Incision and Drainage 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age -.027 .00 31.57 .973 .000 .962 .986 

Caucasian a -.245 .15 2.57 .782 .109 .527 1.161 

Femaleb .528 .28 3.61 1.696 .057 .829 3.471 

$16,000 or morec .355 .17 4.55 1.427 .033 .929 2.191 

More than 4 daysd .920 .18 27.62 2.510 .000 1.599 3.940 

Urbane -.436 .27 2.55 .647 .110 .320 1.307 

PPO/HMOr -.192 .14 1.84 .825 .175 .573 1.189 

Note. Model Summary, x2(8) = 11.04, p < .185, pseudo R2 = .056; acaucasian compared 
to non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; CUrban compared to rural; 
fppQfHMO compared to other insurance type 
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Table 39 

Logistic Regression Analyses Predicting the Odds of Having GI Excision from the 

Demographic Variables for SLE Patients 

GI Excision 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .002 .00 .26 1.002 .607 .990 1.015 

Caucasiana .200 .15 1.76 1.222 .185 .828 1.803 

Femaleb .144 .24 .35 1.154 .555 .617 2.159 

$16,000 or morec .876 .18 24.83 2.401 .000 1.527 3.776 

More than 4 daysd .293 .17 3.06 1.340 .080 .871 2.064 

Urbane -.359 .29 1.51 .699 .219 .330 1.481 

PPO/HMOr .682 .15 21.53 1.978 .000 1.354 2.888 

Note. Model Summary,/(8) = 12.72,p < .122,pseudo R2 = .038; 3Caucasian compared 
to non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; eurban compared to rural; 
fppQfHMO compared to other insurance type 
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Table 40 

Logistic Regression Analyses Predicting the Odds of Having Skin Removal from the 

Demographic Variables for SLE Patients 

Skin Removal 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .002 .01 .12 1.002 .732 .989 1.015 

Caucasian a .088 .16 .29 1.093 .590 .715 1.668 

Femaleb .328 .28 1.37 1.388 .243 .674 2.859 

$16,000 or morec .634 .20 10.25 1.886 .001 1.132 3.142 

More than 4 daysd 1.385 .22 39.12 3.996 .000 2.259 7.070 

PPO/HMOe .208 .16 1.76 1.231 .184 .823 1.842 

Note. Model Summary, /(8) = 9.85, p < .276, pseudo R2 
= .063; acaucasian compared to 

non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; ePPO/HMO compared to other 
insurance type 
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Table 41 

Logistic Regression Analyses Predicting the Odds of Having Cardiopulmonary 

Resuscitation Procedure from the Demographic Variables for SLE Patients 

Cardiopulmonary Resuscitation Procedure 

Odds 99%CI 
B SE Wald Ratio p Lower Upper 

Age .019 .00 15.71 1.019 .000 1.007 1.032 

Caucasian a .064 .16 .16 1.066 .688 .708 1.603 

Femaleb -.417 .20 4.28 .659 .039 .392 1.108 

$16,000 or morec 1.498 .21 51.25 4.474 .000 2.610 7.671 

More than 4 daysd .302 .18 2.89 1.353 .089 .856 2.138 

PPO/HMOe .055 .15 .13 1.057 .719 .712 1.569 

Note. Model Summary,1(8) = 6.13,p < .633,pseudo R2 = .071; 3Caucasian compared to 
non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; eppQfHMO compared to other 
insurance type 

134 



Table 42 

Logistic Regression Analyses Predicting the Odds of Having Pulmonary Aspiration from 

the Demographic Variables for SLE Patients 

Pulmonary Aspiration 
Odds ., 99%CI 

B SE Wald Ratio p Lower Upper 

Age -.016 .00 10.97 .984 .001 .971 .996 

Caucasiana -.298 .16 3.25 .743 .071 .486 1.136 

Femaleb -.039 .23 .03 .962 .868 .527 1.756 

$16,000 or morec .810 .20 16.52 2.249 .000 1.346 3.759 

More than 4 daysd 1.303 .22 36.28 3.682 .000 2.109 6.428 

PPO/HMOe -.257 .15 2.78 .773 .096 .520 1.151 

Note. Model Summary,,?(8) = 18.35,p < .019,pseudo R2 
= .081; acaucasian compared 

to non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; ePPO/HMO compared to other 
insurance type 
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Table 43 

Logistic Regression Analyses Predicting the Odds of Having GI Biopsy from the 

Demographic Variables for SLE Patients 

GI Biopsy 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .003 .00 .39 1.003 .533 .990 1.016 

Caucasian a .230 .16 1.97 1.258 .160 .826 1.917 

Femaleb .128 .26 .25 1.137 .618 .587 2.202 

$16,000 or morec .947 .20 22.74 2.577 .000 1.546 4.298 

More than 4 daysd .635 .19 11.00 1.887 .001 1.152 3.091 

PPO/HMOe .022 .16 .02 1.022 .888 .683 1.531 

Note. Model Summary,1(8) = 16.10,p < .041,pseudo R2 
= .044; 3Caucasian compared 

to non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; eppQfHMO compared to other 
insurance type 

136 



Table 44 

Logistic Regression Analyses Predicting the Odds of Having Musculoskeletal System 

Excision from the Demographic Variables for SLE Patients 

Musculoskeletal System Excision 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .016 .01 8.24 1.016 .004 1.002 1.030 

Caucasian a .698 .18 14.25 2.010 .000 1.248 3.236 

Femaleb .082 .27 .09 1.085 .758 .547 2.156 

$16,000 or morec 1.327 .20 44.84 3.771 .000 2.263 6.283 

More than 4 daysd -.365 .18 4.21 .694 .040 .439 1.098 

Urbane -.319 .33 .92 .727 .337 .309 1.710 

PPO/HMOr .753 .17 19.06 2.122 .000 1.361 3.309 

Note. Model Summary,1(8) = 11.42,p < .179,pseudo R2 = .065; 3Caucasian compared 
to non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; 'Urban compared to rural; 
fppQfHMO compared to other insurance type 
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Table 45 

Logistic Regression Analyses Predicting the Odds of Having Gallbladder Exploration 

Surgery from the Demographic Variables for SLE Patients 

Gallbladder Exploration Surgery 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age -.008 .01 2.29 .992 .130 .978 1.006 

Caucasiana .261 .17 2.32 1.298 .127 .835 2.017 

Femaleh .533 .33 2.64 1.704 .104 .732 3.966 

$16,000 or morec 1.066 .19 30.83 2.904 .000 1.771 4.762 

More than 4 daysd -.326 .18 3.22 .722 .073 .452 1.153 

PPO/HMOe .345 .16 4.42 1.412 .035 .925 2.156 

Note. Model Summary,!(8) = 6.18,p < .627,pseudo.R2 = .027; acaucasian compared to 
non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; ePPO/HMO compared to other 
insurance type 
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Table 46 

Logistic Regression Analyses Predicting the Odds of Having Musculoskeletal System 

Removal from the Demographic Variables for SLE Patients 

Musculoskeletal System Removal 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .015 .01 6.30 1.015 .012 1.000 1.031 

Caucasian3 -.205 .20 1.06 .815 .304 .488 1.362 

Femaleb -.722 .23 9.88 .486 .002 .269 .878 

$16,000 or morec .648 .24 7.30 1.912 .007 1.031 3.545 

More than 4 daysd 1.301 .27 23.87 3.674 .000 1.850 7.295 

PPO/HMOe -.009 .19 .00 .991 .964 .604 1.628 

Note. Model Summary, x2(8) = 9.00, p < .343, pseudo R2 = .068; 3Caucasian compared to 
non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; eppQfHMO compared to other 
insurance type 
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Table 47 

Logistic Regression Analyses Predicting the Odds of Having GI Removal from the 

Demographic Variables for SLE Patients 

GI Removal 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .015 .01 6.60 1.016 .010 1.000 1.031 

Caucasian3 -.050 .20 .06 .951 .800 .570 1.587 

Femaleb -.057 .29 .04 .944 .841 .452 1.973 

$16,000 or morec 1.223 .28 19.57 3.397 .000 1.667 6.923 

More than 4 daysd 1.227 .28 19.57 3.409 .000 1.669 6.964 

PPO/HMOe .066 .19 .12 1.068 .733 .651 1.752 

Note. Model Summary,1(8) = 3.99,p < .858,pseudo R2 = .081; 3Caucasian compared to 
non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; eppQJHMO compared to other 
insurance type 
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Table 48 

Logistic Regression Analyses Predicting the Odds of Having Prescription Medication IM, 

IV (CNS) Injection from the Demographic Variables for SLE Patients 

Prescription Medication IM, IV (CNS) Injection 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .003 .01 .19 1.003 .663 .985 1.022 

Caucasian a 1.014 .26 15.18 2.757 .000 1.410 5.390 

Femaleb -.143 .34 .18 .867 .673 .363 2.072 

$16,000 or morec .871 .27 10.47 2.389 .001 1.195 4.779 

More than 4 daysd .138 .26 .29 1.148 .589 .595 2.216 

PPO/HMOe .208 .23 .83 1.232 .363 .683 2.222 

Note. Model Summary,x2(8) = 8.12,p < .422,pseudo R2 
= .041; 3Caucasian compared to 

non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; ePPO/HMO compared to other 
insurance type 
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Table 49 

Logistic Regression Analyses Predicting the Odds of Having Musculoskeletal System 

Cauterization, Destruction of Lesion from the Demographic Variables for SLE 

Patients 

Musculoskeletal System Cauterization, 
Destruction of Lesion 

Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .025 .01 12.81 1.025 .000 1.007 1.043 

Caucasian a .754 .23 10.53 2.125 .001 1.168 3.867 

Femaleb -.203 .29 .49 .816 .484 .386 1.726 

$16,000 or morec 1.394 .21 43.95 4.030 .000 2.345 6.927 

More than 4 daysd -1.699 .24 49.64 .183 .000 .098 .340 

Urbane -.802 .34 5.53 .448 .019 .186 1.080 

PPO/HMOr 1.290 .23 31.81 3.633 .000 2.015 6.548 

Note. Model Summary,x2(8) = 14.61,p < .067,pseudo R2 = .120; acaucasian compared 
to non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; <urban compared to rural; 
fppQfHMO compared to other insurance type 
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Table 50 

Logistic Regression Analyses Predicting the Odds of Having Skin Biopsy from the 

Demographic Variables for SLE Patients 

Skin Biopsy 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age -.036 .01 26.09 .964 .000 .947 .982 

Caucasiana -.171 .22 .62 .843 .432 .480 1.478 

Femaleb -.715 .25 8.23 .489 .004 .258 .930 

$16,000 or morec .378 .24 2.53 1.460 .112 .791 2.694 

More than 4 daysd .648 .24 7.12 1.911 .008 1.023 3.571 

PPO/HMOe -.099 .20 .25 .906 .618 .543 1.511 

Note. Model Summary,1(8) = 5.84,p < .665,pseudo R2 = .051; acaucasian compared to 
non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; eppQfHMO compared to other 
insurance type 
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Table 51 

Logistic Regression Analyses Predicting the Odds of Having GI Aspiration from the 

Demographic Variables for SLE Patients 

GI Aspiration 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age -.014 .01 3.79 .986 .052 .969 1.004 

Caucasian3 -.532 .25 4.64 .587 .031 .311 1.110 

Femaleb -.243 .31 .61 .784 .435 .352 1.747 

$16,000 or morec .791 .29 7.52 2.206 .006 1.049 4.636 

More than 4 daysd 1.286 .31 16.71 3.619 .000 1.609 8.138 

PPO/HMOe -.451 .23 3.82 .637 .051 .352 1.154 

Note. Model Summary,,?(8) = 14.25,p < .076,pseudo R2 = .076; 3Caucasian compared 
to non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; ei>PO/HMO compared to other 
insurance type 
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Table 52 

Logistic Regression Analyses Predicting the Odds of Having Urinary Tract Implant from 

the Demographic Variables for SLE Patients 

Urinary Tract Implant 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .008 .01 1.24 1.008 .265 .990 1.026 

Caucasiana .751 .24 9.84 2.119 .002 1.144 3.927 

$16,000 or moreb .327 .24 1.84 1.387 .175 .746 2.581 

More than 4 daysc -.320 .24 1.71 .726 .191 .386 1.364 

PPO/HMOd .206 .22 .88 1.229 .348 .698 2.163 

Note. Model Surnmary,/(8) = 6.59,p < .582,pseudo R2 = .019; acaucasian compared to 
non-Caucasian; b$16,000 or more compared to less than $16,000; cMore than 4 days 
compared to 4 days or less; dppQfHMO compared to other insurance type 
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Table 53 

Logistic Regression Analyses Predicting the Odds of Having GI Incision and Drainage 

from the Demographic Variables for SLE Patients 

GI Incision and Drainage 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age -.023 .01 9.47 .977 .002 .959 .996 

Caucasian a -.269 .23 1.37 .764 .241 .423 1.380 

Femaleb -.173 .32 .29 .841 .591 .367 1.928 

$16,000 or morec 1.027 .26 15.87 2.792 .000 1.437 5.423 

More than 4 daysd -.130 .24 .29 .878 .591 .470 1.640 

PPO/HMOe .250 .21 1.41 1.284 .235 .747 2.208 

Note. Model Summary,/(8) = 7.77,p < .456,pseudo R2 = .032; acaucasian compared to 
non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; eppQJHMO compared to other 
insurance type 
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Table 54 

Logistic Regression Analyses Predicting the Odds of Having Musculoskeletal System 

Grafting from the Demographic Variables for SLE Patients 

Musculoskeletal System Grafting 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .025 .01 10.45 1.026 .001 1.005 1.046 

Caucasian a .496 .25 3.86 1.641 .050 .857 3.144 

Femaleb .471 .43 1.22 1.602 .269 .534 4.806 

$16,000 or morec 2.300 .31 55.74 9.973 .000 4.510 22.051 

More than 4 daysd -1.127 .23 23.31 .324 .000 .178 .591 

PPO/HMOe .748 .24 9.76 2.112 .002 1.140 3.911 

Note. Model Sumrnary,J(8) = 4.38,p < .821,pseudo R2 = .107; acaucasian compared to 
non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than _ 
$16,000; dMore than 4 days compared to 4 days or less; eppQfHMO compared to other 
insurance type 
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Table 55 

Logistic Regression Analyses Predicting the Odds of Having GI Implant Device 

Placement from the Demographic Variables for SLE Patients 

GI Implant Device Placement 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age -.008 .01 1.01 .992 .315 .973 1.012 

Caucasiana .439 .25 3.18 1.552 .074 .823 2.926 

$16,000 or moreb 1.304 .29 20.07 3.685 .000 1.741 7.800 

More than 4 daysc -.035 .26 .02 .966 .893 .495 1.886 

Urband -1.010 .36 7.89 .364 .005 .144 .920 

PPO/HMOe .425 .23 3.31 1.530 .069 .838 2.795 

Note. Model Summary,!(8) = 5.75,p < .676,pseudo R2 = .042; 3Caucasian compared to 
non-Caucasian; b$16,000 or more compared to less than $16,000; cMore than 4 days 
compared to 4 days or less; dUrban compared to rural; ePPO/HMO compared to other 
insurance type 
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Table 56 

Logistic Regression Analyses Predicting the Odds of Having Decompression (CNS) from 

the Demographic Variables for SLE Patients 

Decompression (CNS) 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .046 .01 23.95 1.047 .000 1.022 1.073 

Caucasiana .651 .33 3.97 1.917 .046 .826 4.447 

$16,000 or moreb 1.226 .32 14.41 3.408 .000 1.483 7.830 

More than 4 daysc -.497 .30 2.83 .608 .092 .284 1.302 

PPO/HMOd .536 .29 3.44 1.710 .063 .812 3.599 

Note. Model Summary,/(8) = 20.94,p < .007,pseudo R2 = .082; acaucasian compared 
to non-Caucasian; b$ l 6,000 or more compared to less than $16,000; cMore than 4 days 
compared to 4 days or less; dppQfHMO compared to other insurance type 
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Table 57 

Logistic Regression Analyses Predicting the Odds of Having Hernia Repair from the 

Demographic Variables for SLE Patients 

Hernia Repair 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .022 .01 8.66 1.022 .003 1.003 1.043 

Caucasiana .526 .25 4.28 1.691 .039 .879 3.255 

$16,000 or moreb 1.052 .28 14.40 2.862 .000 1.402 5.844 

More than 4 daysc -.067 .26 .07 .936 .795 .484 1.809 

PPO/HMOd .421 .24 3.18 1.523 .074 .830 2.796 

Note. Model Summary,i(8) = 8.85,p < .355,pseudo R2 
= .044; 3Caucasian compared to 

non-Caucasian; b$16,000 or more compared to less than $16,000; cMore than 4 days 
compared to 4 days or less; dppQfHMO compared to other insurance type 
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Table 58 

Logistic Regression Analyses Predicting the Odds of Having Cardiovascular Grafting 

from the Demographic Variables for SLE Patients 

Cardiovascular Grafting 

Odds 99%CI 
B SE Wald Ratio p Lower Upper 

Age -.006 .01 .66 .994 .415 .973 1.014 

Caucasian a .152 .26 .35 1.164 .555 .601 2.256 

Femaleb -.314 .34 .84 .731 .359 .303 1.762 

$16,000 or morec 1.414 .35 16.66 4.113 .000 1.685 10.037 

More than 4 daysd .524 .30 2.99 1.689 .084 .773 3.687 

PPO/HMOe .092 .24 .14 1.096 .705 .585 2.054 

Note. Model Summary, 1(8) = 6.80, p < .558, pseudo R2 = .050; 3Caucasian compared to 
non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than . 
$16,000; dMore than 4 days compared to 4 days or less; ePPO/HMO compared to other 
insurance type 
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Table 59 

Logistic Regression Analyses Predicting the Odds of Having Lymphatic System Excision 

from the Demographic Variables for SLE Patients 

Lymphatic System Excision 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age -.008 .01 .84 .992 .359 .971 1.014 

Caucasian a -.326 .26 1.56 .722 .212 .368 1.415 

$16,000 or moreb 1.364 .33 17.58 3.912 .000 1.692 9.042 

More than 4 daysc .135 .29 .22 1.144 .637 .549 2.385 

PPO/HMOd .517 .24 4.50 1.678 .034 .895 3.144 

Note. Model Summary, /(8) = 8.05, p < .429, pseudo R2 
= .043; 3Caucasian compared to 

non-Caucasian; b$16,000 or more compared to less than $16,000; cMore than 4 days 
compared to 4 days or less; dppQfHMO compared to other insurance type 
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Table 60 

Logistic Regression Analyses Predicting the Odds of Having Musculoskeletal System 

Aspiration from the Demographic Variables for SLE Patients 

Musculoskeletal System Aspiration 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age -.015 .01 3.49 .985 .062 .964 1.006 

Caucasiana -.214 .27 .64 .808 .425 .405 1.610 

Femaleb -.508 .33 2.37 '-.602 .124 .257 1.408 

$16,000 or morec -.045 .28 .03 .956 .872 .464 1.971 

More than 4 daysd 1.798 .36 25.60 6.035 .000 2.417 15.072 

PPO/HMOe .114 .25 .21 1.120 .644 .594 2.113 

Note. Model Summary,1(8) = 7.93,p < .441,pseudo R2 
= .057; 3Caucasian compared to 

non-Caucasian; bFemale compared to male; c$16,000 or more compared to less than 
$16,000; dMore than 4 days compared to 4 days or less; ePPO/HMO compared to other 
insurance type 
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Table 61 

Logistic Regression Analyses Predicting the Odds of Having Kidney Transplant from the 

Demographic Variables for SLE Patients 

Kidney Transplant 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age -.045 .01 24.78 .956 .000 .934 .979 

Caucasiana -.197 .27 .52 .821 .470 .407 1.657 

More than 4 daysb 1.876 .32 35.16 6.529 .000 2.890 14.751 

PPO/HMOC -.076 .24 .10 .927 .754 .495 1.734 

Note. Model Summary, 1(8) = 3.38, p < .909, pseudo R2 = .090; 3Caucasian compared to 
non-Caucasian; bMore than 4 days compared to 4 days or less; cPPO/HMO compared to 
other insurance type 
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Table 62 

Logistic Regression Analyses Predicting the Odds of Having Urinary Tract Repair from 

the Demographic Variables for SLE Patients 

Urinary Tract Repair 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age -.002 .01 .08 .998 .778 .976 1.019 

Caucasian a .584 .27 4.53 1.793 .033 .885 3.634 

$16,000 or moreb .617 .29 4.64 1.853 .031 .886 3.873 

More than 4 daysc -.440 .29 2.32 .644 .128 .306 1.355 

PPO/HMOd .330 .26 1.62 1.390 .203 .714 2.708 

Note. Model Summary,x2(8) = 16.73,p < .033,pseudo R2 = .016; acaucasian compared 
to non-Caucasian; c$ l 6,000 or more compared to less than $16,000; dMore than 4 days 
compared to 4 days or less; fppQfHMO compared to other insurance type 
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Table 63 

Logistic Regression Analyses Predicting the Odds of Having Liver Biopsy from the 

Demographic Variables for SLE Patients 

Liver Biopsy 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age -.022 .01 6.62 .978 .010 .957 1.000 

Caucasiana .212 .26 .67 1.236 .414 .634 2.407 

$16,000 or moreb 1.427 .35 16.68 4.168 .000 1.694 10.255 

More than 4 daysc .537 .31 3.07 1.711 .080 .777 3.767 

PPO/HMOd .358 .24 2.13 1.430 .144 .761 2.688 

Note. Model Summary,.(\8) = 13.74,p < .089,pseudo R2 = .059; acaucasian compared 
to non-Caucasian; b$ l 6,000 or more compared to less than $16,000; cMore than 4 days 
compared to 4 days or less; dppQfHMO compared to other insurance type 
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Table 64 

Logistic Regression Analyses Predicting the Odds of Having Thyroid Implant Device 

Placement from the Demographic Variables for SLE Patients 

Thyroid Implant device placement 
Odds 99%CI 

B SE Wald Ratio p Lower Upper 

Age .003 .01 .14 1.003 .711 .983 1.023 

Caucasian a -.345 .27 1.61 .708 .204 .352 1.426 

PPO/HMOb -.663 .28 5.73 .515 .017 .252 1.052 

Note. Model Summary,.x2(8) = 6.92,p < .545,pseudo R2 = .011; acaucasian compared to 
non-Caucasian; hppQfHMO compared to other insurance type 

Summary 

The most common procedures among SLE patients were collapsed into forty-five 

procedure categories, with only three procedure categories performed in more than 10% 

of the patients. The most frequently performed procedures fell under the categories of 

cardiovascular intravascular imaging (20.2%), blood product infusion (13.9%), and 

kidney dialysis (11.4%). These procedure categories were congruent with the common 

SLE comorbidities documented in the literature. 

Caucasians had greater odds of having nine procedures, and non-Caucasians had 

greater odds of having three procedures, including kidney dialysis, kidney aspiration, 
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cardiovascular intravascular imagine, and blood product infusion. While the majority of 

both ethnic groups did not receive kidney dialysis, a significantly greater percentage of 

non-Caucasian SLE patients (18.3%) had the procedure than Caucasian SLE patients 

(3.9%). Non-Caucasians were not more likely to greater hospital charges, stay in the 

hospital longer, nor be from an urban or rural zip codes than Ca1:1casians. 

The majority of both ethnic groups were female; Caucasians (22.4%) had a 

greater proportion of males than non-Caucasian (17.5%). Female SLE patients were less 

likely to have kidney aspiration, kidney dialysis, and musculoskeletal system removal. In 

contrast, SLE males were more likely than SLE females to have musculoskeletal system 

removal, skin biopsy, and kidney aspiration. 

The total hospital charges, if over $16,000 was predictive for greater than 71 % of 

the procedures. Length of hospital stay was predictive for just over half of the procedures. 

Population density was only a significant predictor in one regression. Insurance type was 

predictive of almost 18% of the procedures. Having a PPO/HMO was predictive of 

higher odds of all but the labor and delivery procedures. These findings are further 

discussed in Chapter 5. 
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CHAPTERV 

CONCLUSIONS, DISCUSSION, AND RECOMMENDATIONS 

Discussion 

This retrospective study analyzed data from SLE patients hospitalized in the 

Dallas/Fort Worth Metropolitan Statistical Area between 1999 and 2005. The purposes of 

this epidemiological study were to: (a) Identify the most common procedures among 

patients hospitalized with SLE during a seven-year time frame (1999-2005); (b) Explore 

the effect of SLE on the most common procedures; and ( c ') Examine the relationship 

between descriptive covariates such as age, race/ethnicity, gender, cost of hospitalization, 

length of stay, urban versus rural, insurance type, and the common procedures performed 

for patients hospitalized with SLE. 

The study sample included 14,829 patients with the diagnosis of systemic lupus 

erythematosus (SLE). Statistical analyses examined the relationship between descriptive 

covariates such as age, race/ethnicity, gender, cost of hospitalization, length of stay, 

urban versus rural, and insurance type and the common procedures performed in patients 

hospitalized with SLE. The frequencies of the 45 most common procedures performed on 

patients with SLE were calculated. Crosstabulations with Pearson's Chi Square were 

performed to examine the level of relationship between the common procedures and 

covariates under study. A simple logistic regression predicting each of the procedures 

from SLE versus non-SLE was completed. Additionally, multiple logistic regression 
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analyses were performed to investigate which of the covariates were predictive of the 

common procedures performed among the patients with SLE. 

The following sections will discuss the study findings as they relate to the study 

purposes, hypothesis, and research questions. Findings will also be discussed in relation 

to results from similar studies. Lastly, limitations of the study will be presented along 

with recommendations for further research, including implications for the field of health 

education. 

Conclusions 

Common Procedures among SLE Patients 

The purpose of the first research question was to determine the most common 

procedures among patients hospitalized with SLE (between 1999 and 2005). The 45 most 

common procedures performed among SLE patients are listed in Table 10. There were a 

total of 88,456 procedures listed for the whole sample (SLE and non-SLE patients). 

There were 1,858 unique procedure codes across the six possible diagnoses per individual 

listed in the hospital discharge summaries. Patients with SLE had a total of 14,974 

procedures listed in the data file with 1,169 unique procedure codes across the six 

possible diagnoses per individual. The procedures in the SLE patients were consistent 

with the common comorbidities that occur in SLE patients. 

As shown in Table 18, the only two procedures where there was more than a 5% 

difference between SLE and non-SLE patients were cardiovascular intravascular imaging 

(20.2% vs. 13.7%, respectively) and kidney dialysis (11.4% vs. 2.0%, respectively). 

These findings are consistent with the rankings of comorbidity findings in the literature. 
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The Nurses' Health Study, a prospective cohort study of 119,332 female nurses, 

investigated a relationship between cardiovascular disease and SLE. None of the nurses 

in this cohort study had cardiovascular disease or SLE at the beginning of the study in 

1976. These nurses were followed over a 28 years. There were 8,169 cardiac events 

reported; some of the cardiac events included heart attacks, stroke, cardiac surgeries, and 

angioplasty procedures. All of the reported diagnosed cases of SLE were confirmed by a 

medical record review. A total of 148 women were diagnosed with SLE with the mean 

age of diagnosis 52.6; twenty of these participants with SLE had cardiac events. These 

researchers performed a logistic regression while controlling for other covariates such as 

race, cardiovascular risk factors, and medication use. The relative risk (RR) for a cardiac 

event in the nurse participants with SLE was compared to the participants without SLE; 

the RR was 2.26 with a 95% confidence interval. This prospective study concluded that 

there was two times increased risk of a cardiac event and cardiac disease in the SLE nurse 

group versus the non SLE nurse participants. The increased risk in this study is thought to 

be lower than the risk reported in other studies because of the mean age that the study 

participants were diagnosed with SLE ( Hak, Karlson, Feskanich, Stampfer, & 

Costenbader, 2009). 

Reed, Ferguson, and Holt (2006) describe some of the cardiac complications SLE 

patients have that require procedures. These complications include premature 

atherosclerosis, coronary atherosclerosis, peripheral vascular disease, carotid 

atherosclerosis, ventricle damage, and cardiac dysfunction. The general procedure title of 

cardiovascular intravascular imaging includes numerous investigative procedures such as 
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imaging coronary vessels, visualization of the heart, the chambers, and circulatory 1
, 

system. These procedures are essential in evaluating and diagnosing a specific cardiac 

problem for effective treatment in SLE and non-SLE patients. The actual procedure 

names obtained from the procedure coding include: arteriography, phlebography, 

dopplergram, doppler flow mapping, echocardiography, and ultrasonography of the heart. 

More of the specific cardiovascular intravascular imaging procedures are described in 

Appendix B. 

The names kidney and renal are used interchangeably throughout this research 

study, both describing the same organ. This study's procedure analysis showed kidney 

dialysis was completed in 11.4% of patients with SLE, versus 2% of those without an 

SLE diagnosis. This is an anticipated finding based on the high degree of renal 

compromise and failure in this population. Approximately 50% of patients with SLE 

develop some form of renal disease (Schur, & Gladman, 2009; Tirumani, & Leber, 2008). 

Dialysis is often necessary when the kidneys sustain damage; this could be a temporary 

procedure or be required on a permanent basis for sustaining life. The kidneys can be so 

severely damaged that they are not able to maintain the correct chemical balance of the 

blood, therefore, renal dialysis, an artificial method to remove the body's waste products, 

must be employed. Renal dialysis can be performed in the hospital or at a dialysis center; 

an access must be inserted before the procedure can occur (Mayo Clinic Staff, 2008). 

Research by Wiginton, Bates, and Oomen-Early (2008) found that SLE was predictive of 

nephritis (unspecified as acute/chronic; OR=2.47), chronic nephritis (OR=3 l.50), acute 

renal failure (OR=2.34), chronic renal failure (OR=3.36), hypertensive kidney disease : 
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(OR=4.29), congestive heart failure (OR=l .84), coronary atherosclerosis (OR=l .46), and 

cardiomyopathy (OR=l.79). These comorbidities clarify why procedures with the largest 

difference between SLE and non-SLE patients were related to the cardiovascular system 

and renal system. 

For the remaining procedures shown in Table 18, there were statistically 

significant differences between patients with and without a diagnosis of SLE. However, 

though the difference is significant, the actual percentage of difference is small ( < 5% ). 

The number of procedures in the current study was similar to the frequency of SLE 

comorbidities found in the studies by Wiginton et al. (2008). In addition to the 

cardiovascular intravascular imaging procedure, two other common procedures were 

related to the cardiovascular system: cardiovascular implant device placement and 

cardiovascular repair. These procedures involve placement of coronary stents, artery 

bypass vessels, valve replacement, balloon and or prosthesis. Repair of heart valves, 

foramens, and aneurysms are a few of the repair procedures that were completed in SLE 

patients. 

The labor and delivery and female genital tract procedures are strictly 

interventions that take place in the female population. Women of childbearing age, 

between 15 to 45 years, are 12 times more likely to be diagnosed with SLE than men 

(Demas & Costenbader, 2009). Thus, it is expected that obstetric and gynecologic 

complications, treatments, and procedures would take place, such as evaluation of 

abnormal pap smears, menstrual problems, uterine fibroids, and labor and delivery 

procedures. In this study, the labor and delivery procedures were numerous; interventions 



such as cesarean and vaginal births, forceps deliveries, episiotomies, breech and vacuum 

extractions, rotation and version manipulation of the fetus were all performed more 

frequently in SLE patients than non-SLE patients. 

Blood product infusion, spinal cord needle aspiration, pulmonary implant device 

placement, kidney aspiration, pulmonary biopsy, repair surgery of the skin (incision and 

drainage), and pulmonary aspiration are the other procedures that were carried out at a 

greater percentage among those with SLE compared with non-SLE patients. These 

procedures were outlined in detail in Appendix B. 

Predicting Procedures from SLE Diagnosis 

SLE patients were more likely to have the procedures shown in Table 18. 

Although a diagnosis of SLE was predictive of each of these procedures, SLE was a 

strong predictor of kidney aspiration, kidney dialysis, and kidney transplant. These 

findings reinforce the fact that kidney disease is a significant comorbidity of SLE as 

discussed earlier. Bagavant and Fu (2009) researched renal damage which is common in 

SLE patients and the cause of mortality and morbidity. This investigation looked at the 

pathology behind the significant kidney damage that occurs in patients with SLE. It was 

determined the renal damage is a multifactorial. A combination of the damage from 

circulating immune complexes causing damage by depositing in the kidneys, 

autoimmune and tissue response to immune injury, and possible genetic factors all 

contribute to this potentially devastating sequel of events. MD Consult (2007) 

summarized common procedures and treatments for kidney disease that are performed in 

SLE patients. Procedures such as kidney transplant or dialysis are recommended for 
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patients with SLE with kidney damage or failure. Furthermore, the Mayo Clinic (2008) 

discussed the need to evaluate and biopsy a kidney when evaluating a SLE patient's 

symptoms. Needle aspiration is a way to obtain tissue from a kidney for evaluation. Renal 

cysts often require an aspiration procedure, as well; these were completed for numerous 

patients in this study population. 

Skin disorders are among the most common symptoms associated with SLE. Skin 

lesions occur in up to 70-80% of SLE patients (Bematsky et al., 2006). Based on the 

commonality of skin lesions among SLE patients, it would be expected for SLE to be 

predictive of procedures that evaluate skin disorders. The analyses showed that SLE was 

found to be strongly predictive of skin biopsies and skin incision/drainage. Some of the 

actual procedure names that evaluated conditions of the skin were punch biopsies of skin 

lesions and incision and drainage ofhematomas, abscesses, and sebaceous cysts. 

Hypothesis: Predicting Procedures from Demographic Covariates ofSLE Patients 

Age. The age of the SLE patients ranged from 18 to 96, with an average age of 

47. For each procedure, the average age of those with SLE who had the procedure was 

compared to the average age of those who did not have the procedure. The largest 

differences occurred for the procedures of labor and delivery, decompression (CNS), 

kidney aspiration, kidney transplant, and skin biopsy. For each of these procedures, there 

was at least an eight year difference between those who had and did not have the 

procedures: kidney aspiration (average age= 35 vs. 48), kidney transplant (average age 

= 38 vs. 47), and skin biopsy (average age= 39 vs. 47), decompression (CNS; average 

age= 60 vs. 47). 
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Logistic regressions were utilized to evaluate the effect of descriptive covariates 

on procedures. When adjusted for other covariates, younger SLE patients were more 

likely to have the following procedures: 1) kidney aspiration (OR= .947; represents a 

5.3% decrease in odds per yearly increase in age); 2) kidney transplant (OR= .956; 

represents a 4.4% decrease in odds per yearly increase in age); 3) skin biopsy (OR= .964; 

represents a 3.6% decrease in odds per yearly increase in age); 4) skin incision/drainage 

(OR= .973; represents a 2.7% decrease in odds per yearly increase in age); and 5) kidney 

dialysis (OR= .977; represents a 2.3% decrease in odds per yearly increase in age). 

Significant effects by age (younger) were also found for GI repair surgery and spinal cord 

needle aspiration. 

Three of the 45 most commonly identified procedures performed in this study had 

a mean age less that 40. The remaining 42 procedures had a mean age greater than 40 

years. The mean age was 38 years for the kidney transplant procedure and 35 years for 

the kidney aspiration procedure. These two procedures were also more likely to be 

performed among male SLE patients which coincide with research findings of increased 

renal comorbidities among male patients (Lupus Foundation of America, n.d.; Alarcon, 

et. al., 2006). The third procedure that was completed in patients with mean ages less 

than 40 was the labor and delivery procedure, which had a mean age of 29 years. 

The only procedure for which older age had a significant effect was 

decompression (CNS) (OR= 1.047; represents a 4.7% increase in odds per yearly 

increase in age). Decompression surgery is a procedure that alleviates compression of the 

spinal cord or spinal nerves, usually a result of spinal stenosis. SLE can affect the central 
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nervous system and potentially cause multiple problems of the spinal cord and brain that 

require medical intervention such as decompression (Schur & Wallace, 2009). The CNS 

decompression procedure was the only procedure that had a mean age of greater than 60 

years. Chronic conditions such as arthritis, osteoporosis, decline in skeletal muscle, 

cardiovascular and musculoskeletal conditions require physical therapy diagnostic 

procedures (NIH, 2008). The physical therapy diagnostic procedure was the most 

common occurring procedure in older SLE patients; this procedure includes therapy for 

correction of defect, application of traction with adjustments, diversional therapy, gait 

training, manual arts therapy, play therapy, recreational therapy, hyperbaric oxygenation, 

musculoskeletal therapy and exercise physical therapy. These physical therapy 

diagnostic interventions are appropriate, indicated, and necessary in an aging population; 

these procedures may also have increased significance secondary to the multiple system 

changes that occur with SLE. 

As discussed above, SLE most often affects females between the ages of 15 and 

45 (Demas & Costenbader, 2009). The most common of the female procedures in this 

study was the bilateral salpingooophorectomy (BTL ). This is the same procedure code 

used for permanent sterilization or permanent birth control method. The NIH (2002) 

reported that the BTL is one of the most highly utilized birth control methods in the U.S. 

among women of reproductive age. 

Ethnicity. Controlling for the effects of the other demographics, Caucasian SLE 

patients were significantly less likely to have kidney dialysis, kidney aspiration, GI 

aspiration, and blood product infusion. Caucasian SLE patients were more likely to have 
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the following procedures: 1) prescription medication IM/IV (CNS) injection; 2) 

musculoskeletal system excision; 3) musculoskeletal system implant device placement; 

4) musculoskeletal system cauterization, destruction of lesion; 5) urinary tract implant; 6) 

urinary tract repair; 7) CNS decompression; 8) labor and delivery procedure, and 9) 

hernia repair. 

In the general populatio11 there are numerous documented disparities among race 

and ethnicity in the United States. Willsie (2006) reviewed available literature that 

discussed health outcomes and disparities for critically ill minority patients. It was also 

noted that African Americans were more likely to be admitted to the ICU for chronic 

renal conditions and dialysis when compared to Caucasian patients. The CDC (2007) 

documented similar findings among patients with SLE; African American patients with 

SLE had increased incidence of severe organ complications when compared to other 

ethnic groups; specifically the African American women had more renal complications. 

Bematsky et al. (2008) Canada cohort study showed the highest mortality rates occurred 

in African-American patients with SLE. 

The CDC (2007) also reported the death rate of African American women with 

SLE increased over 70% in a two decade time span, from 1979 to 1998. Specifically, 

African American women between 45 and 64 years of age had the highest mortality rate. 

Potential reasons for this disparity include lack of insurance, lack of treatment options, 

and a lack of access to available health care (CDC, 2007). Doninger, Fink, and Utset 

(2005) studied neurocognitive dysfunction in African Americans with SLE. The 

neurocognitive dysfunction of African Americans with SLE was compared to Caucasians 
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with SLE. The researcer reported that between 25 to 80 percent of people with SLE can 

experience neurocognitive dysfunction with symptoms such as memory impairment, 

difficulty articulating words, and a retarded ability to process thoughts. A positive finding 

from this study was that African Americans did not have a significantly higher 

neurocognitive dysfunction than Caucasians. The African American patients with SLE 

tended to have worse overall symptoms, more neurologic lupus, and negative disease 

outcomes. Another study found that renal involvement was more prevalent in African 

Americans and Hispanics from Texas. These minorities were found to have more severe 

symptoms of SLE, specifically kidney disease, when compared to Caucasians and 

Hispanics from Puerto Rico. This was thought to be a consequence of a combination of 

factors, such as environment, psychosocial factors, and poor socioeconomic status 

(Fernandez, et al., 2007). 

The risk factors for recurrent lupus nephritis, rejection of a kidney transplant, and 

survival time after a renal transplant were examined from a sample of SLE patients. 

There were over 200 patients with SLE who had a kidney transplant between 1977 and 

2007; one hundred seventy seven of these qualified to enroll in a study done at the 

University of Alabama at Birmingham study site. Of the patients who were enrolled in 

the study, 80% were women, 65% of the women were African American. The mean age 

of the SLE patients in this study was 35.6 years. The incidence of recurrent lupus 

nephritis occurred in 11 % of the SLE patient (number 20), rejection of the kidney 

transplant occurred in 39% of patients (number 69), and 20% of the patients died 

(number 36). Eighty percent of the African American SLE patients developed recurrent 

169 



nephritis after the renal transplant; this reoccurren~e was sooner than the Caucasian 

patients. This study had consistent findings with other research, showing that African 

American with SLE have a poorer prognosis (Burgos et al., 2009). This recently 

published study did have findings was consistent with this current study in showing 

African American ethnicity to have more kidney involvement and poorer prognosis. The 

prognosis of the male SLE patients enrolled in the study by Burgos et al., (2009) was not 

discussed. 

Gender. Studies have shown that male SLE patients have more kidney, 

neurologic, and vascular organ involvement and thus, experience more severe SLE 

comorbidities (Lupus Foundation of America, n.d.). Alarcon, et. al. (2006) studied 1,008 

patients with lupus. The study group was multi-ethnic and approximately 50 percent of 

the study patients had some degree of renal damage from their lupus. The younger 

patients tended to develop renal involvement soon after diagnosis and experienced more 

severe symptoms from their disease. This study also found the male gender and African 

American ethnicity to be negatively associated with kidney damage. Mok (2005) 

reviewed prognostic factors such as demographics, race, gender, and socioeconomic 

status in people affected by SLE. The literature review concluded that damage to the 

kidneys occurs more frequently in the male gender when compared to females with SLE. 

Additionally, Crosslin (2008) found there to be a lower disease severity associated 

with being female (p < .00 l ), as measured by the SLE Comorbidity Index; indicating that 

male patients had greater disease severity when compared to female patients. When 

adjusted for other covariates in the Crosslin (2008) study, the gender (female) was 
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protective for nephritis (OR= 0.42 p <.0001). Results from this study showed that male 

SLE patients were significantly more likely to have kidney aspiration, kidney dialysis, 

skin biopsy, and musculoskeietal system removal, while female SLE patients were 

significantly more likely to have musculoskeletal system implant device placement. A 

greater proportion of male SLE patients had total hospital charg~s greater than $16,000 

(52.3%) when compared to female SLE patients (46.6%). Increased hospital charges may 

indicate greater disease severity among male SLE patients than among the female 

patients. 

Total hospital charges/Length of stay. As expected, SLE patients charged less 

than $16,000 for their hospital stay ha4 fewer comorbidities than those with charges 

greater than $16,000. Charges of over $16,000 were predictive of 71 % of the procedures 

being performed. Clark et al. (2008) monitored 715 SLE patients over a four-year time 

span; their use of healthcare and loss of productive time were examined. The patients 

with end-stage renal disease had 103 % higher hospital charges when compared to those 

without any renal disease. The SLE patients with severe renal disease had an increased 

use of healthcare and greater productivity loss. There was a significant relationship 

between length of stay and cardio intravascular imaging, blood product infusion, kidney 

dialysis, GI exploratory surgery, and physical therapy diagnostic. For SLE patients who 

had these procedures, a greater percentage had a hospital stay more than four days 

compared to four days or less for those who did not have the procedures. Additionally, 

patients who stayed more than four days (M= 58.17, SD= 17.72) were significantly 
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older than patients who stayed four days or less (M == 54.22, SD = 17 .66), t = -28.46, p < 

.001. 

Another study analyzed comorbidities and complications among a large sample of 

SLE patients by using the SLE Comorbidity Index. Non-Caucasian patients were more 

likely to have chronic renal failure, nephritis, congestive heart failure, pericarditis and 

pleuritis (Crosslin & Wiginton, 2009). These more severe health complications mandate 

more extensive evaluation, greater length of stay, higher hospitalization charges, and 

more procedures. 

Carls (2009) completed a retrospective study that estimated the medical and 

productivity costs of patients who had SLE. Administrative claims from an employee 

database were reviewed and compared against a group of people without SLE. It was 

found that those employees with SLE had medical expenditures that were $12,238 greater 

than the controls. Those persons with SLE who had short-term disability experienced 

costs that were $1,184 greater than those in the control group. The mean expenditures 

were even greater at $46,862, for those SLE employees who had nephritis and kidney 

involvement, when compared to the control group. This study reported that employees 

with SLE often required costly treatments and procedures, especially when compared to 

the general population. 

Population density. Patients in rural areas (M= 59.14, SD= 17.49) were 

significantly older than those in urban areas (M=55.86, SD= 17.80), t = 10.34,p <.001. 

Thus, it is not surprising that rural SLE patients were more likely to have a procedure for 

musculoskeletal system implant or device placement. Procedures included in this 
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category are insertion of a prosthesis, prosthetic device revision, hip or knee replacement, 

replacement of intervertebral disc prosthesis, prosthetic femur, and femoral joint 

replacement. 

Type of insurance. For the purposes oft~is study, the insurance types for the SLE 

patients were grouped by PPO/HMO and other insurance; other insurance included 

Medicaid, Medicare, and self pay. There was a significant relationship between length of 

stay at the hospital and type of insurance. A greater proportion of patients who stayed 

more than four days at the hospital were on Medicaid, Medicare, or self pay (61.9%). 

SLE patients with PPO/HMO were less likely to have kidney dialysis (OR= .33) and 

blood product infusion (OR= .79). As mentioned previously, younger SLE patients were 

more likely to be on kidney dialysis. Thus, it can be assumed that those on Medicaid or 

self pay were more likely to have kidney dialysis. PPO/HMO insurance was predictive 

primarily of musculoskeletal procedures. 

Crosslin (2008) found that SLE patients with PPO/HMO insurance had the 

shortest hospital stays. This finding suggests that these patients had fewer comorbidities 

and possibly less severe disease and possibly better managed disease. In this study, a 

greater percentage of SLE patients with other insurance (non-PPO/HMO) had the 

following procedures: cardiovascular intravascular imaging, blood product infusions, 

physical therapy diagnostic, and cardiovascular implant device placement. These are 
' 

invasive procedures and generally completed with more severe disease. The fact that 

these procedures which were completed more frequently in SLE patients who were self 
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pay, Medicaid, and Medicare insured, indicates their disease had been poorly managed 

and required invasive procedures. 

Summary 

In summary, the hypothesis in this study ~as to investigate whether the covariates 

of SLE, race, ethnicity, gender, age, cost of hospitalization, length of stay, urban versus 

rural, and insurance type were predictive of the most common procedures. The study 

findings are summarized in Table 65; the null hypothesis was tested at the .001 level of 

significance. Results of the present study found relationships between SLE common 

procedures and SLE, race, ethnicity, gender, age, cost of hospitalization, length of stay, 

urban versus rural, and insurance type are predictive of the most common procedures. 

This study' s significant results and the implications are numerous. The first 

research question was to identify the three most common procedures. The procedures 

cardiovascular intravascular imaging and kidney dialysis were the most common 

procedures and showed clinical significance. These two common procedures are 

consistent with the comorbidities found in literature. It is noteworthy that both these 

procedures are invasive and can be serious. A second significant study finding showed 

that SLE diagnosis was predictive of three kidney procedures: dialysis, aspiration, and 

transplant. The implications for health educators, providers, SLE patients, and the public 
'( 

from this finding are important; if a person has an SLE diagnosis they have a significant 

chance of having these kidney procedures. 

The analyses of race/ethnicity showed non Caucasians were 18.3% more likely to 

have kidney dialysis than Caucasians at 3.9%. This finding should increase an awareness 
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of ethnic disparities with the non Caucasian SLE patients having the more serious kidney 

procedure performed. The male gender was also more likely to have kidney aspiration 

and kidney dialyses than the female gender. The male gender represented 9.5% of the 

SLE sample, yet they had this more invasive pr(?cedure related to the kidney more 

frequently than the female SLE patients (90.5% of sample). The literature does support 

that kidney disease is more prevalent in male SLE patients; this study was consistent with 

literature by showing kidney procedures occurred more commonly in the males. 

The younger SLE patients were the ones who had the kidney procedures. The 

mean age of the SLE sample was 4 7, the mean age of those SLE patients who had the 

kidney aspiration and kidney transplant procedures were 35 and 38 years respectively. 

The cost of hospitalization of a charge greater thall $16,000 is predictive of 71 % of 

procedures. Thirty two out of 45 procedures were performed in the sample of patients 

who were charged over $16,000. The length of hospital stay over four days was 

predictive of 24 of 45 procedures. Those SLE patients who stayed greater than 4 days 

were 6 times more likely to have kidney transplant procedure. The Medicare, Medicaid, 

self pay insurance type ( collapsed as other insurance type) was predictive of higher odds 

of all procedures except the labor and delivery procedure. Those who had the other 

insurance types were 6.1 % more likely of having kidney dialysis. The covariates of urban . 

versus rural did indicate that 3 .3 % of the rural SLE patients had musculoskeletal system 

implant device placement. It is critical to note the frequent occurrence of the kidney 

procedures in the young, male gender, and non Caucasian SLE patients. 
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Table 65 

Conclusion of Results 

Hypothesis 1 

SLE 

Race 

Ethnicity 

Gender 

Age 

Cost of hospitalization 

Length of stay 

Urban versus rural 

Payor type 

Not Rejected 

Limitations 

Rejected 

X 

X 

X 

X 

X 

X 

X 

X 

X 

The large secondary data set consisted of hospital discharge information. This 

secondary database was subject to human input errors such as miscoding the diagnoses 

and procedures. Yet, with a sample size of 14,829 patients, a small number of errors 

would not significantly alter the findings. When analyzing by descriptive covariates, 

procedures that had small cell sizes were not presented in the results. Another 
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consideration is that all patients in the database had at least one autoimmune disease. 

Thus, the effect of SLE on procedures needs to be evaluated in that context. A 

comparison group more representative of the general population might yield a greater or 

lesser effect for SLE on the most common procedures. 

Recommendations for Future Research 

Future studies that reviewed only the first, primary procedure listed on the 

discharge summary, excluding all the other procedures, might be insightful in providing 

less complicated information about SLE patients and procedures. In addition, a future 

study excluding procedures that are unrelated to SLE comorbidities, such as the Labor 

and Delivery Procedures, might provide more clear-cut information on common 

procedures performed in relation to the comorbidities of SLE. 

Another option is to examine only one gender; therefore, the male gender would 

be totally excluded from the study. Examining the frequent procedures performed in 

women only might shed insight into this disease, since SLE occurs more often in women 

than men. A fourth idea for future research is a prospective study interviewing patients 

and determining their understanding of the procedure that is to be done. Health educators 

could provide information and instruction prior to a procedure and then assess a patient's 

experience and knowledge of the procedure. 

A final future study recommendation would require knowledge of a SLE patient's 

income and financial standing. A correlation could be made on income status and the 

number and types of procedures completed in a person with SLE. A correlation with this 
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information would provide insight into the relationship on income, disease status, and 

hospital procedures performed. 

Implications for Health Educators 

The National Commission for Health Education Credentialing (NCHEC) 

organization has summarized responsibilities of health educators; many of these 

responsibilities are applicable to the SLE patients and their family. Education is the 

primary role of health educators; they are an ideal professional to assess the individual, 

family, and community needs for health education related to SLE. The National Lupus 

Foundation (2009) has documented the American public's lack of understanding about 

SLE. This disease is complicated and requires education for SLE patients, providers, and 

the public. A better understanding is needed of this disease; also needed is more efficient 

management of SLE patients when hospitalized. Providers, hospital staff, and general 

population need to be given accurate information on SLE, the comorbidities, types, and 

frequency for which procedures are performed. A health educator can provide this 

education, while serving as a resource to the community and promoting healthy living 

and disease prevention. Written literature via the internet or in more traditional venues 

are effective approaches to communicating the importance of early diagnosis, 

interventions, and health promotion with SLE patients. Health educators can promote 

positive behaviors by educating a SLE patient on ways to improve their health status and 

function of their immune system with measures such as healthy dietary changes and 

exercising regularly. These can become habits that will enhance a patient's immune 

system which is so critical with SLE patients (NCHEC, 2008; LF A, 2009). 
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Collaboration is another role of the health educator in positively impacting the 

health of SLE patients. These patients are often misdiagnosed, inappropriately managed, 

and may have unnecessary or missed procedures when in the hospital. This can be 

because of a lack of understanding by the provider, who does not have a clear grasp of 

this disease. A health educator can make a difference by encouraging providers to 

recognize the spectrum of health issues with SLE. Also, incorporating a multidisciplinary 

approach to managing SLE patients is a responsibility of health educators. There needs to 

be collaboration among health care providers within hospitals, in the community, and in 

education and research facilities; numerous comorbidities and multiple procedures in 

SLE patients can lead to disjointed health care for these patients. It is important for health 

educators to be proactive in facilitating coordinated healthcare for these SLE patients. In

services within hospitals and at physician offices are a place to start in this education 

process. Again, utilizing the Internet to educate providers on SLE is another approach for 

disseminating information and coordinating care (NCHEC, 2008). 

Health education interventions and programs can facilitate improved health for 

SLE patients. Culturally sensitive programs are critical. Studies show that SLE has 

serious implications for non-Caucasians; the risk for renal involvement is greater and 

more severe symptoms are common. Implementing culturally appropriate hospital and 

community support groups for the SLE patients and families can make a difference. The 

interventions must take into consideration the different literacy levels that exist in the US 

today. The IOM reports that as many as 90 million people in the US struggle with limited 

literacy. In 2004, the Institute Medicine (IOM) published a report on the status of literacy 
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in the US. The IOM defined literacy 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" (IOM, 2004). Health literacy needs to be 

incorporated into the planning and implementing health education programs. SLE 

patients must be approached with information that is understandable and appropriate for 

any variety of literacy levels. 

NCHEC (2008) summarizes another area of responsibility for health educators in 

the area of research. A health educator can plan, facilitate, and evaluate research related 

to SLE. We do not know the etiology of SLE, it is poorly understood, and there is a need 

for answers about SLE from research. Both qualitative and quantitative research studies 

related to SLE patients will be of value. Publication of this research study and 

participation in more epidemiological studies are important to further explain the 

relationship between SLE, comorbidities, covariates, and procedures. Utilizing inquiry 

skills in the development of research related SLE, prevention of comorbidities, and 

avoiding the performance of unnecessary procedures, could be of value and positively 

impact the health of SLE patients. 

A health educator has a great opportunity to be an advocate for SLE patients. As 

an advocate a health educator can assure more coordinated health care; this can increase 
' 

satisfaction, decrease stress, and frustration on the part of an SLE patient. There are 

social issues related to the disease of SLE and they need to be recognized. Knowing that 

more women and minorities are affected by SLE reinforces how compl~x SLE is. The 

involvement of a health educator as an advocate for this patient population is invaluable. 
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Health educators can make sure that patients are communicated in a culturally sensitive 

manner. The distribution of literacy sensitive, language appropriate educational material 

can facilitate better health care for SLE patients. A health educator can make a difference 

as an advocate, collaborator, and educator in working with SLE patient~ (NCHEC, 2008). 

This study's findings are valuable in understanding SLE patients, especially as it 

relates to procedures. The frequency of the performance of procedures related to the 

comorbidities of cardiovascular disease and renal disease holds implications for health 

educators. Knowing the value of health promotion, a health educator is an ideal 

professional to promote health and quality of life for the SLE patients; thus decreasing 

the risk of these comorbidities and related procedures. A health educator can identify 

ways to address primary care issues related to SLE; focus on disease prevention and 

avoidance of comorbidities, and promote health and quality of life among SLE patients 

and their families/caregivers. 
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The 1997 Update of the 1982 American College ofRheumatology Revised Criteria for 
Classification of Systemic Lupus Erythematosus 

Criterion Definition 

1. Malar Rash 

2. Discoid rash 

3. Photosensitivity 

4. Oral ulcers 

5. Nonerosive 
Arthritis 

6. Pleuritis or 
Pericarditis 

7. Renal Disorder 

8. Neurologic 
Disorder 

9. Hematologic 
Disorder 

I 0. Immunologic 
Disorder 

11. Positive 
Antinuclear 
Antibody 

Fixed erythema, flat or raised, over the malar eminences, tending to spare the 
nasolabial folds 

Erythematous raised patches with adherent kerafotic scaling and follicular 
plugging; atrophic scarring may occur in older lesions 

Skin rash as a result of unusual reaction to sunlight, by patient history or 
physician observation 

Oral or nasopharyngeal ulceration, usually painless, observed by physician 

Involving 2 or more peripheral joints, characterized by tenderness, swelling, or 
effusion 

a) Pleuritis--convincing history ofpleuritic pain or rubbing heard by a physician 
or evidence of pleural effusion 

OR 
b) Pericarditis--documented by electrocardigram or rub or evidence of pericardia! 
effusion 

a) Persistent proteinuria > 0.5 grams per day or> than 3+ if quantitation not 
performed OR 
b) Cellular casts-may be red cell, hemoglobin, granular, tubular, or mixed 

a) Seizures--in the absence of offending drugs or known metabolic 
derangements; e.g., uremia, ketoacidosis, or electrolyte imbalance OR 
b) Psychosis--in the absence of offending drugs or known metabolic 
derangements, e.g., uremia, ketoacidosis, or electrolyte imbalance 

a) Hemolytic anemia-with reticulocytosis 
OR 

b) Leukopenia--< 4,000/mm3 on ~ 2 occasions 
OR 

c) Lyphopenia--< 1,500/ mm3 on~ 2 occasions 
OR 

d) Thrombocytopenia--<100,000/ mm3 in the absence ofoffending drugs 

a) Anti-DNA: antibody to native DNA in abnormal titer 
OR 

b) Anti-Sm: presence of antibody to Sm nuclear antigen 
OR 

c) Positive finding of antiphospholipid antibodies on: 
1. an abnormal serum level oflgG or IgM anticardiolipin antibodies, 
2. a positive test result for lupus anticoagulant using a standard method, or 
3. a false-positive test result for at least 6 months confirmed by Treponema 

pallidum immobilization or fluorescent treponemal antibody absorption 
test 

,. 

An abnormal titer of antinuclear antibody by immunofluorescence or an 
equivalent assay at any point in time and in the absence of drugs 

Source: American College ofRheumatology (2009) 
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Description of Procedure Categories 
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Procedure Name 

Aspiration 

Abortion 

Administration of 
therapeutic agents 

Biopsy 

Cardiopulmonary 
resuscitation 

Cardiac 
intra vascular 
imaging 

Cauterization 
destruction of 
lesion 

Control of 
bleeding 

decompression 

Dental restoration 

Diagnostic 
physical therapy 

Description of Procedure Categories 

Inclusive Procedures 

Withdrawal of fluid, cyst removal, needle withdra~al, 
percutaneous puncture with withdrawal, cyst evacuation 

Removal of fetus, suction, abortion therapeutic, insertion, 
laminaria, terminate pregnancy, D&C inducti.on aspiration 

Insertion of bone growth stimulator Leukopheresis, 
therapeutic, Immunoadsorption extracorporealsurface, 
Plasmapheresis, therapeutic 

Biopsy, removal of tissue with needle, puncture biopsy, 
subcutaneous tissue punch 

Conversion cardiac rhythm, massage chest, sinus rhythm 
countershock, defibrillation resuscitation cardioversion 

Arteriography coronary, phlebography (contrast), intra
abdominal vessels imaging NEC, doppler flow mapping, 
dopplergram, intrathoracic azygography 

Cauterization, lung, Cauterization, vocal cords, destruction 
lesion lacrimal larynx fulguration, destruction by excision 

Angiorrhaphy, blood vessel, anastomosis, arteriovenous 
repair NEC, vein suture artery, Control postvascular surgery, 
control hemorrhage lungs, control epistaxis packing (nasal) 

Decompression 

Crowns, fillings, dental ceramic, gold, restoration, dental 
NEC, tooth repair 

Therapy for correction of defect, application of traction with 
adjustments, diversional therapy, manual arts therapy, play 
therapy, recreational therapy, hyperbaric oxygenation 
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Procedure Name 

Dilatation and 
curettage 

Excisional 
procedure 

Exploration 
surgery 

grafting 

Implant device 
lacement 

Incision and 
drainage 

Infusion with 
chemotherapeutic 
drug 

IM, IV Injection 
with prescription 
medication 

Irrigation 

Labor and 
delivery 
procedure 

Description of Procedure Categories, continued 

Inclusive Procedures 

Curettage with packing, uterus with dilation 

Excision, arthrectomy hip, resection tendon, excision fascia, 
muscle excision, resection stump, conization cervix, 
excisional NEC pancreatic gland, loop electrosurgical 
excision procedure (LEEP) 

Exploration, words with suffix otomy endoscopic, 
colonoscopy, athroscopy, esophagogastroduodenoscopy 

Graft placement, grafting, vascular graft 

Internal fixation, fixation device, application of device, 
replacement tube, diaphragm placement, insertion airway 
nasopharynx tube, implant heart, implantatation 
neurostimulator, insertion vascular access 

Incision and Drainage, Incision and Drainage pericardium 

Immunotherapy, antineoplastic agent, tumor vaccination, 
prophylactic substance, therapeutic, sclerosing agent, 
treatment of malignancy 

Anti-D Rhesus, cortisone, insulin, streptokinase, 
anticoagulant, Gamma Globulin, anti-infective, 
hyperalimentation, nutrition parenteral, injection of 
therapeutic agent 

Irrigate, removal with fluid, wound cleaning, flush foreign 
body eye, instillation 

Cesarean Section, episiotomy, medical induction oflabor, 
amniocentesis, delivery, breech extraction, mid forceps 
delivery, 
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Description of Procedure Categories, continued 

Procedure Name 

Lysis separation 

Monitoring 
functional status 

Removal 
procedure 

Repair procedure 

Radiology 
1magmg 

Rehabilitation 

Transfusion with 
blood product 

Transplant 

Inclusive Procedures 

Venous cutdown, freeing artery-vein-nerve bundle, lysis 
adhesions blood vessels rupture of membranes, fetal head 
rotation 

Test, testing cardiac, thallium stress, nerve conduction study, 
transesophageal pacing, cystometrogram, manometry, spinal 
fluid, testing function neurologic, central venous pressure 
monitoring, monitoring arterial pressure, respiratory function 
measurement monitoring cardiac output, Holter-type 

Debridement, words with suffix ectomy myomectomy, 
hysterectomy, dermabrasion, chemical peel, 
cholecystectomy, excision of regional lymph nodes, 
mastectomy, removal breast implant, synovectomy, 
reamputation 

Reduction, manipulation, fusion, suturing, stapling, 
reconstruction, extension, closure fistula, thoracoplasty, 
closure fistula, gastrostomy, anoplasty, onychoplasty, 
division cartilage, words with suffix plasty 

Scan, Scanning, bowel, radioisotope, study, renal, renogram, 
positrocephalogram, 

Rehabilitation programs NEC, combined alcohol and drug, 
with detoxification, drug 

Exchange transfusion, exsanguination transfusion, blood, 
transfusion, intra-peri-post operative, serum other, plasma 
exchange, blood cells, tansfixion packed cells, blood 
surrogate, granulocytes 

Transplant lung, bilateral, double, transplantation heart, 
transplant kidney 
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