
A RETROSPECTIVE STUDY OF GRAVES' DISEASE PATIENTS IN NORTH 

TEXAS: AN EPIDEMIOLOGICAL STUDY 

A DISSERTATION 

SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE 

DEGREE OF DOCTOR OF PHILOSOPHY 

IN THE GRADUATE SCHOOL OF THE 

TEXAS WOMAN' S UNIVERSITY 

COLLEGE OF HEAL TH SCIENCES 

BY 

WILMA JEAN TUCKER, M.S.N. 

DENTON, TEXAS 

AUGUST2009 



Copyright© Wilma Jean Tucker, 2009 
All rights reserved. 

111 



DEDICATION 

This is dedicated to my family for their loving support as I have progressed 

through school and sought to obtain this goal is my life. First I thank my heavenly Father 

for He has blessed me with a wonderful family: my wonderful, loving, husband, Garland; 

Amanda, Brent, Freddie, Becky and my granddaughters, Lynzey and Jordan; for all the 

little things that you have done to help, whether it was to provide me with a place to stay, 

cooked a meal, prayed, or cleaned house. To my cousin Susan, who proofed so many 

papers and my aunt Marie who served as an inspiration that I could complete my 

doctorate. To my parents, who taught me to never give up and that I could accomplish 

whatever I set out to do. In the Bible it teaches us that it takes a village to raise a child 

and my village has been a blessing to me. 

In addition this dissertation is dedicated to all of those patients and their families 

who have Graves 'disease as well as other autoimmune diseases. May this research give a 

voice to your needs and lead to improvement in the quality of life. 

lV 



ACKNOWLEDGMENTS 

Special thanks to Dr. Kristin Wiginton for chairing my committee and for her special 

style of mentorship, compassion, and endurance. Thanks to Dr. Jody Early for all her joy, 

energy, and support in serving on my committee. I also thank her for introducing me to 

Rene Paulson. Thanks to Dr. Anna Love for her patience, keen eye for AP A format, and 

unique views and recommendations while serving on my committee. The educators at 

TWU are some of the best and serve as excellent facilitators and mentors in the 

classroom whether it is in cyberspace or in the more traditional form. 

I would like to thank Rene Paulson and her staff for their support. Your help with 

helping me navigate and understand the statistical methods and analysis of my 

dissertation has been a blessing to me. 

I would also like to recognize my friends and colleagues who have given me so much 

support. I especially would like to recognize my cheering squad Sue and Greg Reiss, 

Sandy Patterson, Joanne Roberts, and Kaye Dowell. Your love, prayer, and support are 

priceless. I would like to thank my friends and colleagues from Patty Hanks Shelton 

School of Nursing for all of the support you have given me. Whether you were my 

cheering section, remembered me in your prayers, helped me with course work, or were 

my friend in need I am forever grateful to you. 

V 



ABSTRACT 

WILMA JEAN TUCKER 

A RETROSPECTIVE STUDY OF GRAVES' DISEASE PATIENTS IN NORTH 
TEXAS: AN EPIDEMIOLOGICAL STUDY 

AUGUST2009 

Graves' disease is an autoimmune thyroid disorder (AITD) that is eight to ten 

times more prevalent among Caucasian women in between the second and fifth decade of 

life. The purpose of this retrospective epidemiological study was three-fold: (a) to 

characterize Graves' disease by the descriptive covariates of gender, age, race, ethnicity, 

county of residence, number of autoimmune diagnoses, length of hospital stay, cost of 

hospitalization, and payor source; (b) to determine the most common diagnoses 

( comorbidities ), including other autoimmune diseases; and ( c) to determine if age, 

gender, race, ethnicity, or county of residence are significant predictors of cost of 

hospitalization, length of hospitalization, payor source, or number of autoimmune 

diagnoses. The purposive sample was collected from the Dallas-Fort Worth Metropolitan 

Statistical Area and was comprised of 2,068 individuals hospitalized with Graves' disease 

(ICD-9-CM code of 242.0) during the period of 1999-2005. The secondary data set was 

part of a larger sample of 65,536 patients hospitalized with at least one of 21 autoimmune 

diseases during the seven year time period. Primary statistical tests included stepwise 

linear regressions and a series of logistic regressions. 
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The ratio of female to male patients with Graves' disease was 5: 1. A significant 

finding was the higher prevalence of cardiac arrhythmias among Graves' disease patients, 

with atrial fibrillation being the most frequent principal diagnosis (other than Graves'). 

Male patients were more likely to have no health insurance and higher cost of 

hospitalization, while female patients were nearly three times more likely to be on 

Medicaid. Non-Caucasian patients were more likely to have longer lengths of stay an_d 

have either Medicaid or self pay as payor source. Hispanic patients were nearly three 

times more likely to have no insurance and nearly two times more likely to be on 

Medicaid. 

Healthy People objectives challenge health educators and health care providers to 

eliminate health disparities related to gender, income, ethnicity, race, and age. This study 

highlighted differences based on descriptive covariates, as well as an increased 

prevalence of cardiovascular conditions for patients with Graves' disease. Numerous 

determinants factor into a patient's prognosis, and as such, patient education should be a 

crucial component of the multidisciplinary effort to assist those with Graves' disease. 
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CHAPTER I 

INTRODUCTION 

Graves' disease is an autoimmune disease that results in an overproduction of the 

thyroid hormone, otherwise known as hyperthyroidism or thyrotoxicosis. Thyrotoxicosis 

becomes hyperthyroidism when unrelenting hyperfunction of the thyroid gland results in 

the over production of thyroid hormones (Hennessey, 1996). A differential diagnosis is 

important to treat the patient, but also to provide health promotion education. This 

disease occurs in women 8 to 10 times more often than men with the most cases in 

women 20-50 years of age (Maalej et al., 2001; NIH Guide, 1993; Weeks, 2005). Brix et 

al. (2005) addressed the genetic predisposition of women, Graves' disease, and 

chromosomes. The incidence of Graves' disease is 13.9 per 100,000, and the prevalence 

rate is l,151.5/100,000; (Cooper, Stroehla, & Berrit, 2003; White & Harris, 2006). 

Research studies have shown a pattern of multiple autoimmune disorders in 

families of Graves' disease patients (Criswell et al. 2005; Maalej et al., 2001 ; NIH, 1993; 

NIH, 2002; Tomer et al., 2003). The following nine primary autoimmune disorders have 

been identified with one or more occurrences in patients with autoimmune thyroid 

disorders (AITD), such as Graves' disease: rheumatoid arthritis (RA), systemic lupus 

erythematous (SLE), type 1 diabetes (TlD), multiple sclerosis (MS), autoimmune thyroid 

disease (Hashimoto's thyroiditis or Graves' disease), juvenile RA, inflammatory bowel 
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disease (Crohn's disease or ulcerative colitis), psoriasis, and primary Sjogren's syndrome 

(Criswell et al., 2005). 

Genetically linking autoimmune disorders could be a major breakthrough in 

understanding AITDs. Several research studies have evaluated generations of families 

with multiple autoimmune disorders, such as Graves' disease, thus advancing the 

examination of environmental effects (Ban et al., 2003; Brix et al., 2005; Criswell et al., 

2005; Huang et al., 2003; Vaidya et al., 2000; Yang et al., 2005). Environmental effects 

may include genetics, pregnancy, prior bacterial or viral infections, dietary or lifestyle 

behaviors, such as smoking, and the region of the country where one lives (rural vs. 

urban). Guarmen and Benvenga (2007) conducted a meta-analysis to characterize other 

potential environmental catalysts for Graves' disease, such as traumatic injuries to the 

neck, radiologic diagnostic procedures, radiation exposures, allergies, excessive ingestion 

of iodine and/or selenium, and antiretroviral medications. 

Pregnancy may exacerbate Graves' disease or may initiate the disease process in 

an undiagnosed patient (Joshi & Kulin, 1993). A pregnant patient with Graves' disease is 

far more likely to have complications of pregnancy, which would result in preterm labor . 

and delivery (Goldman & Hatch, 2000). Special considerations for the fetus as well as the 

newborn child must be given. The fetus and newborn may develop complications from 

maternal exposure to Graves' disease. Hypothyroidism and hyperthyroidism may be 

transient or permanent medical conditions in the newborn, requiring follow-up care by 

specialists (O'Connor, Paget-Brown & Clarke, 2007; Barrio, et al., 2005). 
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For patients with Graves' disease, identifying certain descriptive factors, such as 

race, ethnicity, gender, other autoimmune diseases, area of residence, pregnancy with 

hyperthyroidism, prior infectious diseases, and payor sources, may promote improved 

methods of treatment in the future. Graves' disease is a chronic condition that requires 

significant patient education and self-management. The first step in developing adequate 

health education programs is to evaluate existing patient data to delineate the need. A 

large population-based study is necessary to characterize Graves' disease and determine 

if any differences exist in the aforementioned factors. Findings from similar empirical 

studies may be beneficial in treating Graves' disease patients, as well as in eliminating 

health disparities among sub-groups of the general population (NIH, 2002; NIH, 1993). 

Purpose of the Study 

The purpose of this retrospective, epidemiological study was three-fold: (a) to 

characterize Graves' disease by delineating the following descriptive variables for 

patients hospitalized from 1999 to 2005: gender, age, race, ethnicity, county of residence, 

number of autoimmune diagnoses, length of hospital stay, cost of hospitalization, and 

payor source; (b) to determine the most common diagnoses ( comorbidities ), including 

other autoimmune diseases; and (c) to determine if age, gender, race, ethnicity, or county 

of residence are significant predictors of cost of hospitalization, length of hospitalization, 

payor source, or number of autoimmune diagnoses. 
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Research Questions 

1. What were the most common diagnoses for patients with Graves' disease 

who were hospitalized between 1999 and 2005? 

2. What were the most common procedures for patients with Graves' disease who 

were hospitalized between 1999 and 2005? 

3. What were the most common autoimmune disease diagnoses for patients with 

Graves' disease who were hospitalized between 1999 and 2005? 

4. For those patients who had Graves' disease listed as the principal diagnosis, 

what were the most common diagnoses? 

Hypotheses 

The following null hypotheses were tested at the .05 level of 

significance: 

Ho 1: For patients with Graves' disease, there will be no significant correlation between 

cost of hospitalization, length of hospitalization, payor source, and number of 

autoimmune diagnoses when compared by age, gender, race, ethnicity, and county 

of residence. 

Ho2: For patients with Graves' disease, age, gender, race/ethnicity, or county of 

residence will not significantly predict cost of hospitalization, length of 

hospitalization, payor source, or number of autoimmune diagnoses. 
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Delimitations 

This study had the following delimitations: Data utilized for the study were 

collected from adult ( 18 years and older) patients hospitalized from 1999 through 2005 in 

hospitals within the 12-county Dallas/Fort Worth (DFW) Metropolitan Statistical Area 

(MSA). 

Limitations 

This study had the following limitations: 

1. The secondary data may have been subject to coding error by hospital 

personnel. This data may not have been confirmed by the hospital intake personnel and 

medical records department. In addition, the patient or significant other reviewing the 

demographic information at the time of admission could have missed errors in the 

information recorded. 

2. Data is limited to only those individuals hospitalized in the 12-county DFW 

MSA. Thus, the results may not be generalized to individuals receiving outpatient care 

for Graves' disease. 

3. The results of this study are limited to Graves' disease patients hospitalized in 

the DFW MSA. Thus, although the sample size was large, generalizations to populations 

outside the North Texas region still reflect certain limitations. 
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Assumptions 

This study had the following assumptions: 

1. Diagnoses, procedures, and demographic information were coded properly and 

data entry was accurate. 

2. Instruments used for data collection from North Texas Hospitals were both 

valid and reliable. 

Definitions of Terms 

Comorbidity: A disease or other condition that "worsens or impacts a primary disease" 

(Venes & Thomas, 2001, p. 445). 

Euthyroid: "A normal functioning thyroid gland" (Venes & Thomas, 2001, p. 717). It is 

causing neither hyperthyroidism nor hypothyroidism state in the individual. 

Hyperthroidism: A disease characterized by elevated levels of thyroid hormone. It may 

result from several different causes or disorders including "nodular goiter, toxic 

adenomas, Hyperemesis Gravidarum, excessive thyroid hormone replacement, excessive 

iodine ingestion, pituitary adenoma, and Graves' disease" (Venes & Thomas, p. 993). 

Payor Source: Responsible person or insurance company for health care expenses, such 

as: Medicare, Medicaid, private insurance, employer health insurance, workman's 

compensation, unemployment insurance, and self-pay. 

Significance of the Study 

Individuals with Graves' disease endure a long and complex life of disease 

management. Chronic diseases, such as Graves' and other autoimmune diseases are 
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identified in Healthy People 2010 as important indicators in the evaluation of quality and 

quantity of life (U.S. Department of Health & Human Services [USDHSS], 2000). The 

National Institutes of Health (NIH) recognizes autoimmunity as an important indicator of 

women's health, especially due to the mounting evidence that autoimmune diseases are a 

leading cause of mortality for women (Walsh & Rau, 2000). This retrospective 

longitudinal study will help to improve current understanding of Graves' disease, the 

comorbidities associated with the disease, and the factors that influence disease severity. 
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CHAPTER II 

REVIEW OF LITERATURE 

Graves' disease, also known as hyperthyroidism or thyrotoxicosis, is an 

autoimmune disorder of the thyroid gland first discovered by Robert Graves in 1835 

(Dasgupta & Savage, 2005). In the course of the disease, the butterfly shaped gland 

becomes enlarged and the patient presents with the characteristic goiter. The goiter may 

cause compression symptoms on the trachea, esophagus, and surrounding tissue. Other 

symptoms, caused by free floating thyroid-stimulating immunoglobulins, include 

palpitations, exophthalmos or bulging of the eyes, nervousness, fatigue, heat intolerance, 

dermopathy, and weight loss (Scharf et al., 2006). Consistent with other autoimmune 

diseases, the majority of patients with Graves' disease are women. Also similar to other 

autoimmune diseases, the etiology is hypothesized to be related to a prior infection 

(Fairweather & Rose, 2004 ). 

Overal, autoimmune diseases rank third among the most common disease 

classifications and is only superseded by cancer and heart disease for both men and 

women (Fairweather & Rose, 2004 ). Autoimmune diseases, such as Graves' disease, tend 

to be familial and individuals who have one autoimmune disease are more likely to have 

other autoimmune comorbidities. Autoimmunity is suspected to be a polygenic trait and 

researchers have identified a genetic correlation, as well as increases in incidence related 

to environmental factors (Cooper, Stroehla, & Berrit, 2003; Fairweather & Rose; 
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Furugaki et al., 2004; Huang et al., 2003; Rose, 2004; Vaidya et al., 2000; White & 

Harris, 2006; Yang et al., 2005). Rose (2004) refers to this relationship as an autoimmune 

diathesis. Treatment is usually relegated to symptom management, as there are no cures 

for the majority of autoimmune diseases. 

Diagnosis 

A diagnosis of Graves' disease begins with a complete medical history and 

physical assessment. Commonly, the initial presentation of Graves' disease is weight loss 

despite an increase in appetite. Other signs may include slight tremors in the hands and 

fingers, hyperactive deep tendon reflexes, or muscle weakness, coupled with 

hyperactivity, extreme restlessness, irritability, and fatigue (lgnatavicius & Workman, 

2006). The clinical assessment for Graves' involves one or more of the following 

symptoms: 1) hyperthyroidism with hyperplasia of the thyroid gland, 2) ophthalmopathy, 

and 3) dermopathy. Ophthalmopathy is more commonly characterized by the wide-eyed 

or startled expression of patients resulting from edema and increased fatty tissue 

surrounding the eyes that cause the eyes to bulge (lgnatavicius & Workman). 

Streetman and Khanderia (2004) identified the following major signs and 

symptom categories of Graves' disease: general physiologic changes, dermatologic, 

ocular, cardio-respiratory, central nervous system (CNS), and reproductive. General 

physiologic signs and symptoms include weight loss, heat intolerance, thyroid 

enlargement, increased gastrointestinal motility, weakness, and insomnia. Dermatologic 

symptoms include pruritus (itching), warm or moist skin, alopecia (hair loss), sweating, 
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and separation of nail from the nail bed (Lonsdale-Eccles & Carmichael, 2003 ). Ocular 

changes include photophobia, excessive tearing, inability to focus, burning, irritation, 

pressure on the optic nerve, proptosis or exophthalmos (forward protrusion or bulging of 

the eye), decreased blinking, and lid lag. Cardio-respiratory symptoms include 

tachycardiac agitation, atrial fibrillation, shortness of breath (SOB), systolic murmur, 

palpitations, and angina ( chest pain). CNS symptoms include anxiety, restlessness, 

emotional !ability, memory loss, and hyperreflexia. Gender specific signs and symptoms 

of hyperthyroidism include aligomenorrhea ( decreased or diminished menstruation) and 

amenorrhea ( absence of menstruation) among females and gynecomastia ( enlarged 

breasts) in male patients. Decreased libido may occur in both genders. Graves' disease 

patients may also suffer from psychiatric manifestations, including mood and anxiety 

disorders, cognitive dysfunction, 'exhaustion psychoses', and delirium (Bunevicius & 

Prange, 2006). Generally, patients present to the health care provider with multiple signs 

and symptoms of Graves' disease (Streetman & Khanderia). 

Guerrouj and Benrais (2007) reported that a diagnosis can be determined with 

"analysis of histology, which shows the infiltration of the thyroid, by lymphocytes and 

plasmocytes" (p. 4). Laboratory assessment for diagnosis of Graves' disease includes: 

triiodothyronine (T3), thyroxine (T4), T3 resin uptake (T3RU), and thyroid-stimulating 

hormone (TSH). With Graves' disease, the T3 and T4 are abnormally elevated (Ueda et 

al., 2005). Notably, thyroid stimulating hormone-receptor antibodies (TSH-RAb) are 

measured to determine the presences of Graves' disease (lgnatavicius & Workman, 
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2006). According to Ueda et al., "the TSH is in decreased concentration in the blood 

serum and increased thyroid uptake of iodine 123 before initiation of autoimmune 

thyroid disease (ATD) treatment" (2005, p. 657). Other diagnostic tests include: thyroid 

scan, ultrasonography of the thyroid, and electrocardiography (lgnatavicius & Workman). 

Ueda et al. (2005) identified the measurement of blood flow in the inferior thyroid 

artery (IT A) as a useful method of establishing a differential diagnosis between various 

autoimmune thyroid diseases. Another method to determine a differential diagnosis was 

presented by Ota et al. (2007), utilizing measurement of thyroid blood flow by power 

Doppler sonography. A differential diagnosis between the autoimmune thyrotoxicosis in 

Graves' disease and destruction-induced thyrotoxicosis must be determined by the 

practitioner before a treatment plan can be determined. In both male and female Graves' 

disease patients, the thyroid volume and blood flow (TBF), anti-TSH receptor antibodies 

which is the TSH-binding inhibitory immunoglobin (TBII), and radioactive iodine uptake 

(RAIU) were significantly higher than in patients with painless and subacute thyroiditis. 

A thyroid blood flow of more than 4% is an indication of thyrotoxicosis in Graves' 

disease. Ota et al. concluded "the high correlation between TBF and RAIU at 3 h or 24 h 

indicates that this measurement of thyroid blood flow is a reliable alternative to RAIU 

tests to identify the cause of thyrotoxicosis" (p. 43). 

Das, Wherrett, and Dror (2007) identified that on a cellular level, "Grave's 

disease is a T-cell mediated autoimmune disorder" (p. 210). In response to the TSH 

receptor, the T-cell helper cells network with B-cells. The B-cells transition into more 
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specialized plasma cells, which produce thyrotrophin receptor stimulating antibodies. The 

antibodies and the TSH receptors bind together to stimulate the production of TSH. Of 

note, dysregulation of the T-cells as a result of autoimmune suppressive therapy may 

result in Graves' disease (Das et al.). 

Gene copy-number variants (CNV s) have been identified as an associated factor 

in systemic autoimmune diseases, like systemic lupus erythematosus (SLE), but not with 

organ-specific diseases such as Graves' diseases. A low_ copy number of FCGR3B has 

been found to increase susceptibility to SLE, yet research identified no increased risk for 

Graves' or Addison's disease when there was a low FCGR3B gene copy number 

(Fanciulli et al., 2007). Several studies have identified distinct differences between 

autoimmune diseases that are systemic and those that are organ specific (Fanciulli et al., 

2007; Furugaki et al., 2004; Huang et al., 2003; Vaidya et al., 2000; Yang et al., 2005). 

Ueda et al. (2005) reported that the relapse rate of Graves' disease ranges from 

30-50 percent. Relapse is defined as an elevation of FT4 serum level and suppression of 

the TSH serum level requiring anti-thyroid drugs (ATD) to stabilize the FT4 serum levels 

(Ueda et al.). Characteristics that increase the probability of relapse include young age, 

male gender, large goiter size, high serum autoantibody titer for TSH receptor, and 

smoking. However, there was no correlation noted between these indicators and blood 

flow of the thyroid gland. Ueda et al. did show clinical usefulness of measuring the blood 

flow of the thyroid gland as a predictor of relapse of Graves' disease in patients who have 
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discontinued the use of ATD and are in a euthyroid state. Significant changes in blood 

flow levels were noted within a three month period for those clients who had a relapse. 

Diagnosis and treatment for Graves' disease involves referrals to 

endocrinologists, radiologists, cardiologists, ophthalmologists, and surgeons. Treatment 

plans may include hospital admission to stabilize the patient condition and/or surgical and 

radioactive therapy treatment. Additional indications for hospital admission include 

Amiodarone -(Cordarone) induced hyperthyroidism, Graves' ophthalmopathy, visual 

impairment caused by ophthalmopathy, obstruction, complications of pregnancy or 

breast-feeding, cosmesis, failed drug therapy or refusal to take radioactive iodine, and 

severe cardiovascular symptoms such as congestive heart failure (CHF), atrial fibrillation 

(AF), or angina (Guamej & Benevenga, 2007; Weeks, 2005). 

The three standards of treatment for Graves' disease are medications (A TDs ), 

ablation therapy (radioactive iodine), and surgery (Boostrom & Richards, 2007; 

Streetman & Khanderia, 2004; Weeks, 2005; Wong, Muthu, Craik, Carter, & Harman, 

2004). ATDs like Methimazole (MMI) and Propylthiouracil (PTU) decrease the amount 

of thyroid hormone production (Weeks). In addition, PTU blocks the extrathyroidal 

conversion of T4 to T3. Methimazole or Tapazole are considered the drugs of choice 

because of the efficacy, which includes a longer half-life, thus permitting a single daily 

dosage. PTU is the recommended drug of choice for pregnant and breastfeeding women 

because it is less likely to cross the placenta and lactation barrier membranes. In addition, 

several adjunct pharmacological recommendations include beta-blockers (B-blockers ), 
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inorganic iodide, and lithium (Streetman & Khanderia). P-blockers decrease the 

symptoms of tachycardia, palpitations, and angina. Inorganic iodide is utilized with the 

preoperative patient to decrease the vascularity of the thyroid gland. Lithium has similar 

effects to iodine, but is not considered a standard treatment because of its unstable or 

transient effect and the potential for serious adverse reactions (Streetman & Khanderia). 

Radioiodine therapy is the preferred treatment for the adult Graves' patient, as it is easy 

to administer, safe, effective, and affordable. A contraindication to radioiodine therapy is 

pregnancy. Partial or subtotal thyroidectomies were once considered the gold standard in 

treatment protocol, but are now limited to specific patient circumstances. Reasons for 

surgical intervention include refusal or treatment failure of radioactive iodine, thyroid 

storm, thyroid nodules, and/or ophthalmopathy (Boostrom & Richards). Surgical 

intervention includes complications related to general surgical risks, laryngeal nerve 

damage, hypoparathyroidism or hyperparathyroidism, hypothyroidism, symptomatic 

hypocalcaemia, and increased risk of bleeding at the surgical site (Boostrom & Richards; 

Streetman & Khanderia; Wong et al.). 

Sosa et al. (2007) compared the impact of race on patients receiving 

thyroidectomy. Similarities of race, age, mean total costs, length of stay (LOS), 

diagnosis, mortality, and surgeon experience were compared. The sample size was large 

with 16,878 patients undergoing thyroidectomy in 2003-2004. Seventy-one percent of the 

sample was Caucasian while 14% were African American, 9% were Hispanic, and 6% 

were coded as 'other'. The mean length of stay for African Americans was longer (2.5 
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days) compared to Caucasians (1.8 days). The mortality rate was higher for African 

American patients (0.4% ), they had a higher incidence of complications, and they were 

more likely to have surgeons with less experience. Hispanics also had a higher percentage 

of surgeons with less experience. The survey did not distinguish Graves' disease patients 

in diagnosis categories (Sosa et al.). 

Treatment of side effects or symptoms is based on the condition. Symptoms of 

Graves' disease improve with the return of a euthyroid function. Pruritus occurs in 4-11 % 

of Graves' disease patients who are thyrotoxic. Patients with Graves' disease and/or long 

term untreated disease are the most susceptible to pruritus (Lonsdale-Eccles & 

Cramichael, 2003 ). 

In a prospective study by Boostrom and Richards (2007) "38% of the patients 

who received surgical intervention for a thyroid nodule had malignant nodules with 10% 

papillary thyroid carcinoma and 60% multifocal, and 60% node metastases" (p. 278). 

Patients who have Graves' disease and a thyroid nodule have an increased risk for 

malignancy of the thyroid. Total thyroidectomy is the recommended treatment (Boostrom 

& Richards; Wong et al., 2004). One purpose of Boostrom and Richards' study was to 

identify patient demographics that might influence the decision to choose surgical 

intervention as the treatment method for Graves' disease. The study also reviewed the 

outcomes of patients receiving thyroidectomy and compared factors that related to 

intraoperative and postoperative complications for Graves' disease versus non Graves' 

disease patients. Demographic data of age, gender, race, and preoperative thyroid 
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function studies were collected retrospectively. According to the researchers, 49 of the 

297 patients in the study had Graves' disease. The study included 37 women and 12 men 

with a mean age of 37.9 _±_15.6 years. Of the Graves' disease patients, 30 were Hispanic, 

22 were Caucasian, and 8 were African American. Results indicated that men were 

significantly more likely to have a total thyroidectomy for Graves' (p<0.05). A greater 

percentage of Graves' patients in this study were Hispanic (61 % vs 43%) and they were 

younger (mean age: 37.9 vs. 46.0 years). Patients with Graves' disease had more blood 

loss during surgery than non Graves' disease patients (mean: 116.7 ml vs. 48.4 ml) 

(Boostrom & Richards). 

Comorbidities 

Collectively, Graves' disease and Hashimoto's thyroiditis fall under the category 

of autoimmune thyroid disorders (AITD). Both diseases have familial tendencies as 

reported by Criswell et al. (2005), Sanders et al. (2003), and Tomer et al. (2003). Criswell 

et al. discovered genetic tendencies in addition to familial ones. The study of familial 

tendencies among patients diagnosed with Graves' disease revealed a correlation with 

multiple autoimmune diseases in these families. The Multiple Autoimmune Disease 

Genetics Consortium (MADGC) identified a correlation between Graves' disease and 

seven core diseases: rheumatoid arthritis (RA), systemic lupus erythematous (SLE), type 

1 diabetes (TlD), multiples sclerosis (MS), juvenile RA, inflammatory bowel disease 

(Crohn's disease or ulcerative colitis), psoriasis, and primary Sjogren's syndrome 

(Criswell et al.). In a case study by Khandwala, Chibbar, and Bedi (2006), a co-morbidity 
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of Celiac disease was also reported in a patient with Graves' disease and idiopathic 

hypoparathyroid. 

White and Harris (2006) presented a case study of a patient with multiple

comorbidity of type lA diabetes, vitiligo, and Hashimoto's thyroiditis. The patient had a 

family history of Hashimoto's thyroiditis, Graves' disease, and type lA diabetes. Patients 

who have type lA diabetes and a family history of autoimmune disease have a strong 

likelihood of developing other autoimmune diseases. This condition is referred to as 

Polyglandular autoimmune (PGA) syndrome and is defined by three types. The most 

common is Type II PGA, which includes Addison's disease, an autoimmune thyroid 

disease such as Graves' disease, and type lA diabetes. Other combinations of diseases 

also occur in Type II PGA, including primary hypogonadism, myasthenia gravis, 

pernicious anemia, Parkinson's disease, vitiligo, and celiac disease. The initial 

susceptibility is to an exposure of an autoimmune trigger from an environmental or 

intrinsic source. According to White and Harris, the immunological changes begin to 

occur in specific proteins: 

In the pathophysiological process the proteins mimic the molecular structure of a 

self-antigen and start the active production of organ-specific antibodies as well as 

the occurrence of autoimmune activity in the respective organ. The process leads 

to progressive glandular destruction (p. 40). 

During this phase, the patient is not symptomatic until organ damage occurs. Current 

recommended guidelines are for annual screenings of all type lA diabetic patients and 
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their families for autoimmune thyroid disease such as Graves' disease. Type lA diabetics 

are 30-50 times more likely to develop a second autoimmune disease than the general 

population (White & Harris). Autoimmune thyroid disease (AITD) occurs in 15-20% of 

the patient population with type lA diabetes and a positive family history of AITD, 

compared with 4.5% in the general population (Cooper, Stroehla, & Berrit, 2003; White 

& Harris). 

Marine-Lenhard Syndrome is the combination of Graves' disease with toxic 

nodules and occurs in 25% - 30% of patients with Graves' disease. The patient develops 

thyrotoxicosis due to the Graves' disease and the toxic nodule (Guerrouj & Benrails, 

2007). In Marine-Lenhard Syndrome, the patient may display symptoms of asthenia, 

thermophobia, insomnia, tachycardia, diarrhea, discrete exophthalmia, enlarged thyroid 

nodules, and laboratory findings indicative of hyperthyroidism. Treatment includes 

antithyroid medications, iodine 131 therapies, and surgical intervention for multiple 

nodules (Guerrouj & Benrails). 

Diseases such as cancer can have an impact on the comorbidity of Graves' 

disease. According to the research of Mete et al. (2007), the primary sites for metastasis 

to the thyroid are renal cell carcinoma, breast, lung, and genitourinary cancers; 

gastrointestinal and hematological malignancies; malignant melanoma; and sarcomas. 

Thyroid metastasis of endometrial carcinosarcoma may occur in Graves' disease patients. 

Mete et al. presented a case study with conclusive evidence that "metastatic thyroid 

carcinoma and destructive thyroiditis are a consideration in patients with rapidly 
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enlarging neck mass and a prior history of visceral malignancy" (p. 565-566). The 

metastasis through the lymphatic system makes the thyroid a reasonable target. Mete et 

al. proposed that thyroid destruction caused by radioactive iodine therapy could trigger an 

autoimmune response resulting in the development of Graves' disease. In a case study by 

Das et al. (2007), a patient developed Graves' disease after receiving treatment for severe 

aplastic anemia. The conclusion of the research was that Graves' disease was a result of 

treatment instead of a secondary complication of the actual disease. 

Rizvi (2007) discussed a case study of an 18-year-old male with thyrotoxic 

psychosis associated with subacute thyroiditis. Severe psychosis is a rare symptom of 

Graves' disease that may also occur in toxic goiter syndrome and thyrotoxicosis. The 

patient's behavior was so pronounced that he required inpatient psychiatric 

hospitalization before a complete physical diagnostic workup (that included a physical 

assessment, complete blood analysis, radioactive iodine uptake, and family history) was 

performed to divulge the toxic goiter related to Graves' disease. The patient's family 

history was positive for enlarged goiter and hypothyroidism (maternal grandmother), but 

negative for any type of mental illness. Treatment included beta-blockers and 

propranolol. Medication management was discontinued upon resolution of symptoms and 

validation of normal lab values. As this was the patient's second episode of thyroiditis, he 

was counseled on the importance of regular medical follow-up and possible relapse. 

Rizvi emphasizes the importance of careful consideration should be given to patients who 

are admitted to the hospital for depression and other types of psychosis. The importance 
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of adequate patient and family history taking of previous illness is paramount. 

Abnormal behavior with history of mental illness such as schizophrenia, mania, 

psychotic depression, and/or paranoid behavior may be a symptom of undiagnosed 

Graves' disease. The psychosis is resolved with the return of thyroid function to the 

euthyroid state. As reported by Rizvi (2007), subacute thyroiditis rarely presents as 

severe psychosis. According to Brownlie, Rae, Walshe, and Wells (2000) and Rizvi,, 

psychosis generally follows a severe presentation of uncontrolled Graves' disease. Of 

interest, younger Graves' disease patients tend to have thyrotoxic psychosis whereas 

older patients are more likely to have toxic nodular goiter. 

Schreckenberger et al. (2006) investigated the changes of regional cerebral 

metabolic activity in hyperthyroid patients. Positron emission tomography (PET) was 

used to monitor the surrogate marker of neuronal activity in patients with 

hyperthyroidism. The 12 newly diagnosed and untreated Graves' disease patients had 

signs and symptoms of nervousness, irritability, increased heart rate, perspiration, fatigue, 

heat intolerance, and weight loss. A correlation between thyroid hormones, emotional 

distress, and regional brain metabolism was assessed. The patients who had increased 

levels of anxiety displayed signs of increased metabolism of the bilateral sensory 

association cortex. They concluded thyrotoxicosis with psychosis in Graves' disease 

patients was "correlated to regional metabolic changes of limbic structures" 

(Schreckenberger et al., p. 4790). 
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Cardiovascular 

The heart is one of the key organs affected by the function of the thyroid gland. 

Kahaly and Dillmann (2005) conducted research to determine the effect of thyrotoxicosis 

on the heart. There were 880 hyperthyroiditis patients who were compared to euthyroid 

controls. Thyrotoxicosis caused minor and major damage to the heart indicating 

unbalanced regulation of thyroid hormones may have direct or indirect effects on the 

heart. Among these patients, cardiac symptoms were more likely to present within the 

fifth decade of life. Tachycardia, atrial fibrillation, shortened PR intervals, and inotropic 

alterations cause changes in the systolic contractile behavior of the heart leading to 

increased cardiac index, stroke volume, and velocity of wall shortening (Kahaly & 

Dillmann). With increased age, the following symptoms were more likely to occur: atrial 

fibrillation (AF), weight loss, dyspnea (shortness of breath), paroxysmal nocturnal 

dyspnea, palpitations, angina pectoris, increased heart murmur, and tachycardia. 

Several researchers have evaluated the relationship of autoimmune diseases, 

including SLE, RA, and GD, to cardiac arrhythmias (Lazzerine et al., 2007; Soto et al., 

2008). Lazzerine, et al. reported the use of amiodarone stabilizes the thyrotoxicosis and 

resolves arrhythmias. Identification of evidence of "inappropriate activation of the 

immune system is suggested that autoimmune mechanisms may act in a transversal 

manner producing pathophysiological" changes causing arrhythmias (p.1). Treatment 

options for resolving arrhythmias include ablation of the thyroid, iodine-13, and 

thyroidectomy. One type of arrhythmia is atrial fibrillation. Scott, Forfar, and Toft (1984) 

21 



reported a 40% occurrence of atrial fibrillation in men with Graves' disease who were 

over the age of 60. In Villareal, Woodruff, and Massumi's (2001) research study of a 

sample size of 623 patients with tachycardia, women were twice as likely to have 

atrioventricular node reentrant tachycardia (AVNRT). There was an equal effect on both 

sexes in atrial tachycardia. However, atrioventricular reentrant ( circus-movement) 

tachycardia (A VRT), atrial fibrillation (AF) and ventrical fibrillation (VF) have some 

gender variations. While men were 1.5 times more likely to develop AF, women were 

more likely to have recurrent AF (Villareal et al; Benjamin et al., 1994 ). 

When a comparison of three purposeful research studies was done on the 

incidence of arrhythmias in amidarone induced thyrotoxic (AIT) patients, prevalence 

ranged from 9.09-37.5% (Bartalena et al., 1996; Bogazzi et al., 2003; Loy et al., 2003). 

Amidarone is given to regulate arrhythmias in Graves' disease, multinodular toxic 

disease, and in patients who have had subtotal thyroidectomy. Amidarone can cause 

thyrotoxicosis. The above-mentioned research studies had small samples from iodine

deficient countries (Sato, Omi, Kodama, Obara, & Yamazaki, 2008). 

Inaba et al. (2002) identified the effect of hyperthyroidism on stiffness in the 

common carotid artery (CCA) in patients with Graves' disease. Arterial stiffness is 

increased in hyperthyroidism. A positive correlation was shown between CCA stiffness, 

systolic blood pressure, pulse pressure, and retinal artery pressure. In addition, 

hyperthyroidism causes tachycardia, increased cardiac contractility, cardiac output, and 

systolic blood pressure and decreased diastolic blood pressure (Inaba et al.). Eventually, 
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CCA stiffness increases the risk for atherosclerosis, the development of thrombus, and 

other major cardiac complications. 

Lozano and Sharma (2004) presented a case study of reversible pulmonary 

hypertension, tricuspid regurgitation, and right-sided heart failure associated with 

hyperthyroidism. A female with uncontrolled Graves' disease was hospitalized with 

rapidly progressing right sided heart failure. After treatment for hyperthyroidism, the 

right-sided heart failure was resolved without residual effects. Mechanisms which may 

cause the development of pulmonary hypertension (PH) in hyperthyroidism are high 

cardiac output-induced endothelial injury, increased metabolism of intrinsic pulmonary 

vascular resistance, and autoimmune phenomenon. The autoimmune phenomenon 

involves evidence of connective tissue disease in cases with PH (Lozano & Sharma). 

Previous case studies and research have presented similar results (Ismail, 2007; Prisant, 

Gujral, & Mulloy, 2006; Soroushi-Yari, Burstein, Soo Hoo, & Santiago, 2005). The 

conclusions of these case studies indicate that appropriate diagnosis and treatment can 

result in effective regulatory control of hyperthyroidism in Graves' disease patients. 

Gender 

Walsh and Rau's (2000) study utilized Jacobsen, Gange, Rose, and Graham's 

(1977) 24 autoimmune diseases (including Graves' disease; ICD-9-CM 242.0) to 

determine the leading causes of death among young and middle-aged women in the 

United States. The conclusions determined autoimmune diseases were the 8th leading 

cause of mortality in young and middle-age women. In females age 14 and under, 
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autoimmune diseases were the 9th leading cause of death. Autoimmune diseases 

comprised 5% of all deaths among women in 1995. 

Autoimmune diseases have been identified for more than 100 years as being more 

prevalent among women than men (Fairweather & Rose, 2004). However, attention to 

this health issue has only occurred in the last few years. The higher incidence in women 

can often be related to the increased susceptibility to infectious diseases that may have 

occurred as the precursor to the development of autoimmune diseases. Fairweather and 

Rose emphasize that the men who develop autoimmune diseases have an increase in 

severity of the diseases. These differences may occur due to se~ differences in hormones, 

which include estrogen, testosterone, and other androgens. The study emphasized the 

relationship between hormones, immune responses after infection, and the resulting 

development of autoimmune diseases. 

Graves' disease occurs eight to ten times more often in women than in men, is 

more prominent in women 20-50 years of age, and may occur in children of any age 

(Brix et al., 2007; Criswell et al., 2005; Goldman & Hatch, 2000; Guarneri & Benvenga, 

2007; Maalej et al., 2001; Weeks, 2005). Of interest, Guarneri and Benvenga identified 

that there was no decrease in the incidence of Graves' disease among postmenopausal 

women. This may indicate that Graves' disease is genetically tied to the X chromosome 

rather than the hormone levels of the female. 

Brix et al. (2005) compared twins with AITD, twins without AITD, and twins 

where only one had AITD. The study was composed of 32 female twins with AITD and a 
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control group of 96 female individual twins. The XCI chromosome was skewed in the 

female twins with AITD (34%), Graves' disease (37%), and Hashimoto's thyroiditis 

(HT) (31 % ). Note the largest percentage was among female twins with Graves' disease in 

this study. The loss of immunological tolerance to self-antigens was observed in all AITD 

patients. Females have a mosaic for two cell lines, which are cells with the paternal or 

cells with the maternal X chromosome, as the active X. There is usually a 50/50 ratio of 

the two cell lines. Brix et al. identified that if the ratio is skewed (XCI) on one of the X 

chromosomes, the imbalance would cause self-antigens to express sufficient high levels 

in the thymus and other peripheral sites that are involved in tolerance induction. This 

would explain the high occurrence of Graves' disease in females when compared to 

males. Another interesting outcome of this study was that the occurrence of the skewed 

XCI chromosome occurred more often in the discordant twins than in the twins who were 

both positive for AITD. This research identifies another potential explanation for the 

higher prevalence of Graves's disease and other AITD among females (Brix et al.). 

Epidemiology 

Scharf et al. (2006) reported that Graves' disease is one of the most commonly 

diagnosed autoimmune disorders in the United States, comprising 60% to 80% of all 

patients with hyperthyroidism. Joshi and Kulin (1993) identified that one out of 1000 

women has Graves' disease. The epidemiology of AITD in the United Kingdom is 2.4% 

in women and 0.2% in men. The calculated incidence rate of hyperthyroidism in women 

over the age of 20 years is 0.8 per 1000 per year. The mean age of women with Graves' 
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disease in the United Kingdom is 48 years. Eighty to ninety percent of the AITD 

population is Caucasian and has Graves' disease. No reported data on the African 

American population in the United Kingdom was available, but in the United States, the 

prevalence rate is half that of the Caucasian population for thyroiditis (Chen et al., 2005). 

An older study by Berglund, Christensen, and Hallengren (1990) identified the incidence 

of Graves' disease based on specific geographic locations in Sweden. Differences were 

identified between urban and rural areas and between races. The aim of the study was to 

determine the incidence of age-specific Graves' disease in a Yes urban population that has 

no history of endemic goiter. The incidence of Graves' disease in the sample of 258,000 

individuals was 17.7/100,000. The peak incidence of Graves' disease was among those 

aged 60-69 (32.6/100,000), which contradicted results from other studies showing peak 

incidence in the 20-39 year age group. Although a comparison of genders was 

proportional with 133,031 females and 124,711 males, more recent studies have had a 

much higher ratio of females to males in the sample size. Graves' disease was diagnosed 

in 68% of the 333 individuals who were diagnosed with some form of thyrotoxicosis, 

toxic nodular goiter or solitary toxic adenoma. Two distinct geographic areas had 

comparable incidence rates of Graves' disease. The results of the study indicated that 

"variations in the incidence of thyrotoxicosis between endemic and non-endemic goitrous 

areas are mainly attributed to differences in the occurrence of toxic nodular goiter, and 

not Graves' disease" (Berglund et al., p. 140). 
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Pregnancy & the Perinatal Period 

The NIH (1993) and Waltman, Brewer, and Lobert (2004) identified Graves' 

disease as the primary cause of thyrotoxicosis that occurs in one out of 500 pregnancies. 

Patients who have a genetic predisposition to Graves' disease may develop primary onset 

within one year of pregnancy (Goldman & Hatch, 2000). Patients with Graves' disease 

who are in remission or in a dormant stage of the pathology may experience increased 

blood levels of free T 4 in the latent phase of the first trimester. Goldman and Hatch 

reported a correlation between elevated thyroid levels and the normal occurrence of high 

plasma concentrations of human chorionic gonadotropin (hCG) during the latent phase of 

the first trimester of pregnancy. "In earlier research by Diehl (1998), patients with 

tropohoblastic disease ( abnormal growth of uterine cells) which is characterized by high 

plasma concentrations of hCG are at an increased risk of developing Graves' disease" 

(Goldman & Hatch, p.174). Elevated hCG levels are also present in the pregnant patient 

with hyperthyroidism in hyperemesis gravidarum (which is severe prolonged 

uncontrolled nausea and vomiting). Other comorbidities occurring in this patient 

population are preeclampsia, congestive heart failure, and adverse perinatal outcome 

(Goldman & Hatch). Postpartum painless thyroiditis occurs 10 times more often than in 

postpartum Graves' disease (Ota et al., 2007). 

O'Connor, Paget-Brown, and Clarke (2007) report a case study of neonatal 

thyroid dysfunction involving premature twins of a mother with Graves' disease. 

Discordant thyroid function results from thyroid stimulating immunoglobin (TSI) and 
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propylthiouracil (PTU) crossing the placental barrier in Graves' disease expectant 

females resulted in hyperthyroidism in 1 to 10% of the infants. PTU is prescribed to 

maintain an euthyroid state during pregnancy in patients with Graves' disease. In this 

case report, adequate control was not achieved. 0' Connor et al. indicated the importance 

of establishing the normal thyroid function in the newborn whose in utero environment 

has been influenced by medical management ( or the lack there of) of Graves' disease 

patients. Joshi and Kulin (1993) identified 1 out of 70 neonates are born to mothers with 

GD, and develop neonatal GD themselves. 

Genetic Predisposition 

Criswell et al. (2005) identified a clustering of autoimmune diseases, such as 

Graves' disease, in families that "may be explained by environment in addition to a 

shared gene (PTPN22), or the interaction between genetic and environmental factors" (p. 

561). In two separate research studies by Smyth et al. (2004) and Velaga et al. (2004), the 

correlation of family members with Graves' disease and other multiple autoimmune 

disorders had an environmental tendency. All three studies listed above identified a 

correlation between the effects of phosphates on a negative regulatory function in T-cells. 

Brix et al. (2005), Huang et al. (2003), Vaidya et al. (2000), and Yang et al. 

(2005) studied the genetic relationship of Graves' disease among family members and 

other characteristics including race, nationality, and culture. Vaidya et al. identified that 

Graves' disease is inherited as a complex multigenic trait. The study compared type 1 

diabetes and Graves' disease at the cellular locus level for linkage between the two 
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autoimmune diseases. The two diseases were linked with a two-point nonparametric 

linkage (NPL) at the IDDM6 marker D18S4. With this positive indicator, the 

investigation of the IDDM6 was genotyped at 11 microsatellite markers spanning across 

several chromosomal regions affected with autoimmune thyroid disease. Linkage was 

also found on this locus for rheumatoid arthritis and systemic lupus erythematosus (SLE). 

Vaidya's et al. research was significant because it identified the chromosomal locus as 

having a role in the multiple co-morbidities associated with Graves' disease. Family 

members with Graves' disease and other autoimmune diseases have a complex 

multigenic trait at the chromosomal 18 level (Vaidya et al.). 

Environmental factors are important in the development of AITD. Brix et al. 

(2005) found no correlations between low birth weight of twins and premature twin 

infants in the development of AITD. Twins are more often premature and have a mean 

weight of 1000 grams less than a single birth. The skewed XCI pattern may occur by 

chance compared to being related to prematurity or low birth weight. Brix et al. identified 

that other environmental factors, such as iodine intake, smoking habits, stress, infections, 

or other antagonists, may trigger events which promote the development of AITD. 

Combined with genetic factors of susceptibility, regulator genes of the immune system 

may accelerate the effects of the skewed XCI genes (Brix et al.). 

The HLA genes have been associated with Graves' disease. Four forms of the 

genes occupy the same position locus on paired chromosomes. The genes control the 

same inherited characteristics of the chromosomes. According to Huang et al. (2003), this 
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is also known as particular alleles of the HLA gene. Their research focused on this 

association of HLA -A *0207, -B *2704 & *4601, and -DRB 1 *0901 genotypes in 

Taiwanese people with Graves' disease. The prevalence of these genotypes in Graves' 

disease individuals was increased. The odds ratios (OD) were 2.21, 3.82., 1.76, and 1.62 

for the genotypes, respectively (Huang et al.). The relative risk of HLA-A *0207 was 

statistically significant. An interesting finding was that three halotypes (HLA-A *3303, -

B*5801, & -DRBI*0301) had a significant protective effect. The significance of the 

research by Huang et al. was the discovery of the higher frequency of HLA-A *0207 in 

Taiwanese patients with Graves' disease. According to Huang et al., "this result had not 

been documented in any other ethnic group" (p.157). Huang et al. also identified the 

same HLA susceptibility genes among those with Graves' disease in Taiwanese 

individuals when compared to other research results that have occurred with Chinese 

residents of Hong Kong and Singapore. 

The research conducted by Yang et al. (2005) focused on the association between 

the 5q31chromosomal genes IL4, IL13, IRFl, and UGRPl among Chinese residents with 

Graves' disease. The research did not identify an increased risk of susceptibility, but an 

increased risk of Graves' disease developing at an earlier age. Furugaki et al. (2004) 

examined the association of the T-cell regulatory gene CTLA4 in Japanese Graves' 

disease patients. The results of this study identified that not only is Graves' disease 

caused by multiple genetic and environmental factors, but also identified involvement of 
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the CTLA4 gene and an increased susceptibility of GD among the Japanese population 

(Furugaki et al.). 

The research conducted by Ban et al. (2003) involved 285 Caucasian patients 

from families with AITD. The sample had multiplex AITD and was multigenerational. 

One hundred and ninety three patients had Graves' disease, and 93 had Hashimoto' s 

thyroiditis. No other demographic information was provided. The significance of this 

study was that Tg was validated as the susceptibility gene for AITD. A combination of 

amino acid substitutions at exons 10, 12, and 33 were identified to interact with HLA

DR3 in validating Graves' disease (Ban et al.). 

The research done by Matsubayashi et al. ( 1990) was comprised of 4 7 patients 

(19 patients with GD; 13 patients with HT; and 15 patients with Rheumatoid Arthritis 

[RA]). This study examined the relationship between cytokines in the development of 

autoimmune thyroid disease. This early study compared interferons (IIFNs) and 

interleukin-2 (IL-2) in in vitro production. The end result would allow the thyrocyte 

HLA-DR to have a role in antigen presentation to infiltrating T lymphocytes. Harel and 

Shoenfeld (2006) identified the presence of thyroid antibodies that may be considered a 

risk factor for the development of future AITD. Health care providers should provide 

close monitoring of these individuals. TSH follow-up should be included. The benefits 

of regular screening have not been proven in the general population, which includes 

pregnant women. 
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Environmental Factors 

Guarneri and Benvenga's (2007) meta-analysis of studies conducted between 

2004 and 2007 highlighted the interaction of environmental factors and genetics in the 

development of AITD. Graves' disease is considered to be a complex trait disorder, 

resulting from a combination of genetic and non-genetic factors. Non-genetic factors can 

account for the occurrence and/or relapse of Graves' disease in family members with the 

same genetic factors. Non-genetic factors include environmental influences such as 

stressful life events, chemical pollutants, and exposure to microorganisms. Guarneri and 

Benvenga researched the interaction between genetic and nongenetic factors. The 

research indentified Yersinia Enterocoliticia (YOPS) as a precursor to the development 

of Graves' disease. Other bacteria considered as possible precursors include Borrelia and 

Helicobacter pylori (common cause of ulcers). Guarneri and Benvenga reported that 

"bacterial lipopolysaccharide stimulates the thyrotropin-dependent thyroglobulin gene 

expression at the transcriptional level" (p. 404). The mechanism for this interaction is 

called molecular mimicry. In the molecular mimicry module, "persons who are 

genetically predisposed to develop Graves' disease can tum a defensive immune response 

into autoimmunity" (Guarneri & Benvenga, p. 404-405). 

Although viruses are not considered causes of AITD, studies have identified some 

as precursors to the development of Graves' disease. Viral infections associated with 

AITD are those where a proviral load of human T-cell that cause the immune system to 

mutate and attack the thyroid. The viruses that cause HIV, congenital rubella, Hepatitis 
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C, as well as intrauterine exposure to enteroviruses, increase the risk for AITD. The 

medications which are used to treat these viruses including antiretrovirals, Campath-lH, 

interferon-q, and IL-2, have been identified as increasing the prevalence of Graves' 

disease (Guarneri & Benvenga, 2007). 

Traumatic injuries, surgical interventions, and other environmental factors have 

been identified as possible catalysts in the development of Graves' disease. Other 

influences on the development of Graves' disease are bone marrow and/or hematopoietic 

stem cell transplantation and thyroid storm. Thyroid storm occurs during or as a result of 

surgery, trauma, infection, emotional stress, radioiodine therapy, and/or iodine 

radiographic procedures involving the thyroid (Guarneri & Benvenga, 2007). 

Other environmental factors that have an impact on the development or relapse of 

Graves' disease are pregnancy (risk factors for mother and/or fetus), polycystic ovarian 

syndrome, fetal microchimerism, allergies, radiation (iodine or external neck radiation 

therapy), excessive iodine or inadequate selenium intake, endocrine disruptors such as 

tumor and enlarged goiter (thyroid), and harmful lifestyle choices (eg, smoking). Nedreb0 

et al. (2003) reported on total homocysteine levels among Graves' disease patients and its 

relation to B-vitamins before and after smoking. Individuals with hyperthyroidism have 

low homocysteine levels. "This is inversely related to folate, cobalamin, and riboflavin 

levels and positively related to serum creatinime and age" (Nedreb0 et al., p. 504). 

Individuals who have hyperthyroidism and are smokers have altered folate, cobalamin, 

and riboflavin levels compared to non smokers (Nedreb0 et al.). 
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Other potential environmental risk factors include temperature and seasonal 

variations (Guarneri & Benvenga, 2007). Myxedema coma, a condition which occurs in 

Graves' disease, is more common in the winter months. Some triggers to Myxedema 

coma that have been identified in the research are hypothermia, infections, 

cerebrovascular accidents, congestive heart failure, anesthetics, analgesics, 

antidepressants, trauma, and gastrointestinal bleeding (Guarneri· & Benvenga). 

Conversely, thyrotoxicosis is more common in the warmer months. Conditions that may 

trigger thyrotoxicosis are smoking, stress, over exertion, high carbohydrate diets, alcohol 

ingestion, medications ( diuretics and insulin) and biochemical abnormalities 

(hypokalaemia, hypophosphataemia). Thyrotoxicosis may present as a Thyrotoxic 

Periodic Paralysisn (TPP). This results from an osmosis effect when excessive thyroid 

hormones are released in the body. The thyroid hormones increase permeability of the 

muscle membrane to electrolytes, which allows an influx of. potassium into cells. When 

the potassium is associated with depolarization failure, the muscles become temporally 

paralyzed. In addition to hyperthyroidism and hypokalemia, the etiology of TPP includes 

genetic and racial predisposition, exaggerated insulin response, hyper-adrenergic state, 

dehydration, Myxedema, and other mechanisms leading to intracellular shift of potassium 

and phosphate (Sthaneshwar, Ramesh & Yap, 2005). 

Socioeconomic Status 

Early diagnosis of autoimmune diseases such as Graves' disease is crucial to the 

protection of vital organs. Poverty and lack of health insurance prevent access to 
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specialists, delay diagnosis, and limit ongoing treatment. Once treatment occurs, the 

disease is more likely to be advanced, and the costs for care will be higher. Cohort studies 

on a variety of disease processes, including heart disease and cancer, have shown higher 

mortality rates among individuals with lower versus higher socio-economic status (SES) 

(Steenlamd, Hu, & Walker, 2004). 

The poverty thresholds are based on statistics from the U.S. Census Bureau and 

are updated annually (DHHS, 2009). Poverty guidelines are based on the amount of 

income to feed a family. A problem with this measurement is that there are more 

expenses involved in the cost of a household than the cost of food multiplied by three 

(Kluever, 2005). The number of people who lived in poverty in 2005 was 36.5 million 

(Johnson, 2008) and Texas has a higher poverty rate (15.8%) than the United States 

(12.1 %) (Kluever, 2005). Along with the increase in the number of American's living in 

poverty, the number of uninsured has also increased. This increase has occurred for 

several reasons including lack of employer health insurance coverage ( 62 % ) , increased 

unemployment, inflated health care costs, and an increase in budget deficits of state 

funded insurance programs such as Medicaid (The Henry J. Kaiser Family Foundation, 

2002). Individuals who were· insured by Medicaid and Medicare totaled 3 8.3 million and 

40.3 million, respectively. Americans with the highest uninsured jobs were aged 25-34 

and 45-64. Interestingly, approximately half (1.3 million) of the individuals who became 

uninsured in 2006 had incomes above $75,000. The total number of uninsured Americans 

was 44.8 million (15.3% ), with 21.2 million (10.8%) non-Hispanic whites, 7 million 
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(19%) African American, 2 million (17.2%) Asian, and 14 million (32.3%) Hispanic 

residents who have no insurance (US Department of Commerce, 2007). Powell-Griner, 

Bolen, and Bland (1999) reported that near elderly (age 55 through 64) who were black 

or Hispanic were least likely to have health insurance, have less than a high school 

education and be unemployed or self-employed. From 2004-2006, Texas had the highest 

percentage of uninsured residents (24.1 % ), while Minnesota, Hawaii, Iowa, Wisconsin, 

and Maine had the lowest percentages (Johnson, 2008). 

Health care expenses for the uninsured cost the federal, state, and city government 

85% of the $40 billion bill. An estimation of two-thirds to three-fourths of the bill is 

reallocated in to higher hospital charges and insurance premiums (Basic Needs Coalition 

of Central Texas, 2009). The uninsured seek less preventive care or wellness checkups, 

are diagnosed when disease processes are more advanced, may receive less 

comprehensive therapeutic treatment for advanced disease, and have higher mortality 

rates (Institute of Medicine, 2004 ). These needless deaths ( 18,000/year) occur 

predominantly among uninsured adults ages 25-64 (The Henry J. Kaiser Family 

Foundation, 2006). Almost $100 billion per year in U.S. health care dollars is spent on 

the uninsured for services that could have been treated more effectively if diagnosed 

earlier (Institute of Medicine, 2003). In addition, avoidable hospitalizations of uninsured 

are 30 to 50 percent more likely to occur with an estimated cost of $3,300 per event 

(Institute of Medicine, 2003). The usual source of health care for 20 percent of uninsured 

and three percent of insured is the emergency room (Institute of Medicine, 2004 ). Serious 
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individual and economic consequences occur because of dependency on emergency 

rooms for health care services when less costly care can be provided in a non-emergent 

outpatient clinic (Institute of Medicine, 2002). 

Americans who have at least one chronic disease make up 40% of the population, 

yet they account for two-thirds of all medical expenditures. Twenty chronic diseases 

account for 80% of health care expenses in the U.S. (Shine, 2002). Medical underwriting 

practices limit or prohibit those with chronic disease from being able to afford health 

insurance coverage. Preexisting conditions are frequently considered price risks for 

insurance companies and coverage is either denied or offered with limitations (Stroupe, 

Kinney, & Kniesner, 2000). Reducing health disparities through the provision of health 

insurance may outweigh the cost of charity care in outpatient clinics and access to 

emergency room services (Hargraves & Hadley, 2003). An important goal of Healthy 

People 2010 is to reduce health disparities caused by income, gender, ethnicity, and age. 

Summary 

Research has identified that 80% of patients with Graves' disease are women and 

Caucasians are more likely to have the disease. An increase in comorbidities and 

mortality rates are correlated with increased age, male gender, and race. Cost of 

hospitalization was also increased in these groups of patients according to the literature 

review. Comorbidities of Graves' disease include complications of pregnancy, cancer, 

heart disease, and other autoimmune disorders. Autoimmune diseases that are known 

comorbidities of Graves' disease include: rheumatoid arthritis (RA), systemic lupus 
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erythematous (SLE), type 1 diabetes (TlD), multiple sclerosis (MS), juvenile RA, 

inflammatory bowel disease (Crohn's disease or ulcerative colitis), psoriasis, 

Hashimoto's thyroiditis, and primary Sjogren's syndrome. 

Graves' disease is a complex AITD and research has revealed several potential 

precursors to the disease. Current research studies are tracing chromosome changes, 

familial tendencies, and environmental factors as potential causes of the disease. Lifestyle 

choices such as dietary habits and smoking may act as precursors to diagnosis or flares of 

Graves' disease. Additionally, research has identified both bacterial and viral infections 

as potential precursors to Graves' disease. 
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CHAPTER III 

METHODOLOGY 

A descriptive epidemiological study can be used to make predictions about larger 

populations and determine trends. This study was a retrospective longitudinal study that 

utilized hospital discharge data for the years 1999 through 2005 from the 12-county 

Dallas-Fort Worth Metropolitan Statistical Area (DFW MSA). 

Sampling Procedures 

The secondary data set included 65,536 unique patient cases hospitalized with at 

least one of 21 different autoimmune diseases during the period of 1999 through2005 (K. 

L. Wiginton, personal communication, July 15, 2007). Of those cases, 2,068 had Graves' 

disease listed as one of a possible nine diagnoses that are categorized according to the 

International Classification of Diseases, Ninth Revision, Clinical Modifications (ICD-9-

CM code of 242.0). The descriptive variables included: (a) age, (b) race, (c) ethnicity, (d) 

gender, (e) county of residence, (t) payor source, (g) length of hospital stay, (h) cost of 

hospitalization, (i) other diagnoses, and U) the number of autoimmune diagnoses. DePoy 

and Gitlin (2005) stated that a purposive sample is a good fit for identifying a population 

that may be difficult to locate. The population of hospitalized individuals with Graves' 

disease has unique characteristics that are useful in detailing differences based on 

descriptive variables. The purposive sampling also helped in the identification of 

comorbidities, including the presence of other autoimmune diseases. 
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Data Collection Process 

The data used for this study was part of a larger autoimmune disease data set 

purchased from the DFW Hospital Council (DFWHC) for research purposes by faculty in 

the Department of Health Studies at Texas Woman's University (TWU). The DFWHC is 

a consortium of hospitals that share data for the purpose of improving quality and clinical 

outcomes in North Central Texas hospitals. A special request was made to the 

organization's Executive Committee and Board for acquisition of the data and, once 

TWU's Institutional Review Board (IRB) granted approval for the study, the DFWHC 

approved release of the-data. Prior to release _of the data, the DFWHC staff removed all 

protected patient information, including name, address, and social security number. Each 

case was assigned a unique identification number so that, if need be, data could be mapped 

back to the patient's information by the DFWHC staff upon completion of the study. 

Deterministic linkage matched records from two data sets ( or two records from 

different locations in a single data set) using a unique variable ( e.g. social insurance 

number or hospital chart number) or by full agreement of a set of common variables ( e.g. 

name, sex, birth date). This linkage was conducted prior to release of data to the researcher 

to identify single cases with multiple admissions. The name of the attending physician was 

also removed from the data. Although hospital names will not be used for any written 

reports related to the findings of this study, the names of the hospitals remained in the file 

for analysis based on hospital characteristics. The DFWHC has requested that results of the 

40 



analysis be provided back to the Council, if results are determined to be valuable for 

individual hospitals. 

The larger autoimmune disease study was submitted to the Texas Woman's 

University (TWU) Institutional Review Board (IRB) and was granted exempt status 

approval on September 6, 2006. For this study, IRB exempt status approval was granted 

specific to the use of data for Graves' disease patients. 

Data Analysis 

Statistical Package for the Social Sciences (SPSS) 15.0 was used to analyze the 

data (Leedy & Ormrod, 2005). The research questions were analyzed using descriptive 

statistics, including frequencies, percentages, means, and standard deviations (Sapford & 

Jupp, 2006). Preliminary analyses, including correlations and Analyses of Variance 

(ANOV A), were conducted to test the relationships between the variables (length of 

hospital stay, age at discharge, cost of hospitalization, number of autoimmune diagnoses, 

payor source, gender, ethnicity, county of residence). A stepwise linear regression 

analysis was performed to investigate if age, gender, race, ethnicity, and county of 

residence were significant predictors of cost of hospitalization, length of hospital stay, 

payor source, and number of autoimmune diagnoses. Logistic regression was used to 

investigate if age, gender, race, ethnicity, and county of residence were significant 

predictors of payor source in patients with Graves' disease. 

According to guidelines by Stevens (2002), a minimum of 15 participants per 

predictor variable is needed for the regression analyses. Of the sample collected, 2,068 
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participants had Graves' disease listed as one of a possible nine diagnoses (ICD-9-CM 

code of 242.0). Power analysis using g*power with a moderate effect size, alpha equal to 

.05, and power equal to .95 revealed a minimum sample size of 199. Thus, this sample of 

patients with Graves' disease was adequate for this analysis. 

42 



CHAPTER IV 

RESULTS 

The primary purpose of this retrospective, longitudinal, epidemiological study of 

Graves' disease was to delineate the following descriptive variables for patients 

hospitalized from 1999 through 2005: (a) gender, (b) age, (c) race, (d) ethnicity, (e) 

county of residence, (f) number of autoimmune diagnoses, (g) length of hospital stay, (h) 

cost of hospitalization, and (i) payor source. Additionally, the most common diagnoses 

( comorbidities ), including other autoimmune diseases, were examined. One goal of this 

descriptive epidemiological study was to make predictions about larger populations and 

determine trends in individuals with Graves' disease. Identification of important 

indicators of Graves' disease can be utilized to evaluate the quality and quantity of life. 

Another goal of this study was to utilize a larger sample size than previous studies of 

Graves' disease. This retrospective longitudinal study will help to improve current 

understanding of Graves' disease, the comorbidities associated with the disease, and the 

factors that influence disease severity. 

Demographics of Graves' Patients 

In the Dallas-Fort Worth Hospital Council Service Area, 2,068 individuals were 

hospitalized with Graves' disease (ICD-9-CM code of 242.0) during the period from 

1999 through 2005. The ratio of female to male patients with Graves' disease was 8:2 

(79.9%; 20.1 %). Of the Graves' patients, the majority were Caucasian (63.5%), followed 
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by African American (24.9%), Asian or Pacific Islander (2.4%), and American 

Indian/Eskimo/ Aleut (0 .1 % ). All other races were combined into another category 

(9.0%). Most of the Graves' patients were not of Hispanic origin (90.3%), while 

approximately one in ten were Hispanic (9.7%) (see Table 1). 

Payor sources or method of payment was delineated into the following seven 

groups: a) PPO/POS: PPO, point of service, exclusive provider, indemnity insurance, 

Blue Cross/Blue Shield, Champus, and commercial insurance (PPO/POS; 36.6%); (b) 

Medicare: Part A and B (21.5%); (c) HMO (16.2%); (d) Self pay (15.6%); (e) Medicaid 

(7.9%); (f) Unknown (1.8%); and (g) Worker's compensation and other federal programs 

(0.4%). The majority of the patients resided in Dallas County (49%) and Tarrant County 

(24.9%), followed by Collin County (8.8%) and Denton County (6.9%). The remaining 

counties each accounted for less than 3% of the sample (see Table 1). 

Table 1 

Frequencies and Percentages of Demographics for Individuals with Graves' Disease 

Gender 
Female 
Male 

Ethnicity 
Hispanic Origin 

Not of Hispanic Origin 
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Sample 
n 

1652 
416 

201 

1867 

Percent 
of Total 

79.9 
20.1 

9.7 

90.3 



Table 1, continued 

Frequencies and Percentages of Demographics for Individuals with Graves' Disease 

Race 
American Indian/Eskimo/ Aleut 
Asian or Pacific Islander 
African American 
Caucasian 
Other 

Payer Source 
Self pay 
PPO/POS 
HMO 
Medicare 
Medicaid 
Worker's Compensation 
Unknown 

County 
Collin 
Dallas 
Delta 
Denton 
Ellis 
Hunt 
Johnson 
Kaufman 
Parker 
Rockwall 
Tarrant 
Wise 
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Sample 
n 

3 
49 

515 
1314 
187 

321 
753 
334 
442 
162 

8 
38 

182 
1013 

2 
143 
51 
50 
63 
18 
16 
10 

514 
6 

Percent 
of Total 

0.1 
2.4 

24.9 
63.5 
9.0 

15.6 
36.6 
16.2 
21.5 
7.9 
0.4 
1.8 

8.8 
49.0 

0.1 
6.9 
2.5 
2.4 
3.0 
0.9 
0.8 
0.5 

24.9 
0.3 



Principal Diagnoses 

The most common principal diagnosis was Graves' disease, accounting for 17% 

of the sample. Not including Graves' disease, Table 2 shows the top ten principal 

diagnoses of the patients hospitalized from 1999 through 2005. The top five diagnoses 

were cardiopulmonary comorbidities, with either congestive heart failure or atrial 

fibrillation listed as principal for 6.4% of the sample. The remaining top comorbidities 

included: (a) pneumonia, organism unspecified (1.8%); (b) chest pain (1.6%); and (c) 

coronary atherosclerosis ( of native coronary artery; 1.5% ). 

Table 2 

Top 10 Principal Diagnoses of Individuals with Graves' Disease 

ICD-9-
CM Disease Frequency % 

428 Congestive heart failure 69 3.34 

427.31 Atrial fibrillation 64 3.09 

486 Pneumonia, organism unspecified 38 1.84 

786.59 Chest pain 33 1.60 

414.01 Coronary atherosclerosis ( of native coronary artery) 30 1.45 

654.21 Previous cesarean delivery 26 1.26 

682.6 Other cellulitis and abscess of leg, except foot 26 1.26 
Complications related mainly to pregnancy: Thyroid 

648.11 dysfunction 25 1.21 
Obstructive chronic bronchitis with acute 

491.21 exacerbation 18 0.87 

599 Urinary tract infection (site unspecified) 16 0.77 

Note. Counts do not include the 352 patients with Graves' listed as principal diagnosis. 
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Table 3 shows the top five secondary diagnoses of the individuals with Graves' 

disease listed as the principal diagnosis. Over 19% of the individuals with Graves' 

disease listed as principal had a secondary diagnosis of atrial fibrillation or congestive 

heart failure. The other top five secondary diagnoses included: (a) unspecified essential 

hypertension ( 4.6% ); (b) volume depletion ( 4.0% ); and ( c) urinary tract infection (2.8% ). 

Table 3 

Secondary Diagnoses for Patients with Graves' Disease listed as Principal (N=352) 

ICD-9-CM Disease Frequency % 

427.31 Atrial fibrillation 41 11.65 

428 Congestive heart Failure 26 7.39 

401.9 Essential hypertension, unspecified 16 4.55 

276.5 Volume depletion, unspecified 14 3.98 

599 Urinary tract infection, site unspecified 10 2.84 

Autoimmune Diseases 

The majority of patients with Graves' disease did not have another autoimmune 

disease from the list of 20 other diagnoses included in the study. Table 4 shows the 

different autoimmune diseases that most frequently occurred for patients with Graves' 

disease. Of patients with Graves' disease who had an autoimmune comorbidity, there 

were 37 with SLE, 33 with RA, 10 with ITP (primary thrombocytopenia) and 10 with MS 

(see Table 4). 
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Table 4 

Frequency of Autoimmune Diseases Among Graves' Patients 

Disease Rank Disease Frequency 

1 SLE 37 

2 RA 33 

3 ITP (primary thrombocytopenia) 10 

3 MS 10 

4 Hashimoto' s thyroiditis 6 

4 Sjogren's 6 

5 Raynaud's syndrome 4 

6 Juvenile RA 3 

7 Myasthenia Gravis 2 

7 Crohn's 2 

7 Primary biliary cirrhosis 2 

8 Celiac 1 

8 IgA Nephropathy 1 

8 Discoid LE 1 

8 Autoimmune disease, not otherwise specified 1 

Comorbidities 

The 61 most common comorbidities ( diagnoses 1-9) reported for patients with 

Graves' disease were compared between patients with Graves' disease and those without 

(see Table 5). Although hypertension and anemia were the two most common 

comorbidities among Graves' disease patients, the percentages (29.1 % and 17.6% 

respectively) were lower than those tallied for non-Graves' disease patients (34.8% and 
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21.7% respectively). The third most common comorbidity among Graves' disease 

patients was congestive heart failure, affecting 13.7% of Graves' disease patients 

compared to 12.1 % of non-Graves' disease patients. Specifically regarding cardiac 

arrhythmias, atrial fibrillation affected 9.3% of Graves' disease patients, compared with 

6.3% of non-Graves' patients and atrial flutter was present in 6.7% of Graves' disease 

patients compared with 0.7% of non-Graves' disease patients. 

Table 5 

Frequencies and Percentages of Diagnoses for Patients with Graves' Disease 

(N = 2068) and Patients without Graves' Disease (N = 63467) 

Graves Non Graves 
Diagnosis (total for 1-9) n % n % 

401.xx Essential Hypertension 602 29.1 22087 34.8 

280- 281 
283 - 285 Anemia 364 17.6 13764 21.7 

428.xx Congestive Heart Failure 283 13.7 7699 12.1 

305.1 Tobacco use disorder 226 10.9 4829 7.6 

244.9 Unspecified hypothyroidism 221 10.7 6200 9.8 

427.31 Atrial fibrillation 193 9.3 3972 6.3 

490 - 492.8 
496 COPD 179 8.7 6379 10.0 

414.0 Coronary Atherosclerosis 169 8.2 7286 11.5 

Complications of pregnancy: Thyroid 
648.1 dysfunction 154 7.4 126 0.2 

250 Diabetes 152 7.4 6422 10.1 

427.32 Atrial flutter 139 6.7 417 0.7 
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Table 5, continued 

Frequencies and Percentages of Diagnoses for Patients with Graves' Disease 

(N = 2068) and Patients without Graves' Disease (N = 63467) 

Graves Non Graves 
Diagnosis (total for 1-9) n % n % 

276.5 Volume depletion or dehydration 124 6.0 5199 8.2 

276.8 H ypopotassemia 123 5.9 3341 5.3 

599.0 Urinary tract infection, site unspecified 114 5.5 6979 11.0 

287.00 
278.01 Obesity 108 5.2 2844 4.5 

530.81 Esophageal reflux 100 4.8 5993 9.4 

272.4 Hyperlipidemia 99 4.8 3265 5.1 

311 Depression 98 4.7 3992 6.3 

493.9 Asthma 96 4.6 2558 4.0 

425.0 Cardiomyopathy 89 4.2 1470 2.3 

786.5 Chest Pain 86 4.3 2389 3.8 

427.89 Other specified dysrhythmia 79 3.8 1183 1.9 

486 Pneumonia 75 3.6 4125 6.5 

272 Pure hypercholesterolemia 73 3.5 2316 3.6 

276.1 Sodium deficiency 55 2.7 2784 4.4 

300 Anxiety, unspecified 55 2.7 1258 2.0 

785 Tachycardia 49 2.4 430 0.7 

424 Mitral valve disorders 47 2.3 1464 2.3 

518.5 
518.81-
518.82 Acute Respiratory Failure 45 2.2 1993 3.1 
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Table 5, continued 2 

Frequencies and Percentages of Diagnoses for Patients with Graves' Disease 

(N = 2068) and Patients without Graves' Disease (N = 63467) 

Graves Non Graves 
Diagnosis (total for 1-9) n % n % 

733 Osteoporosis 42 2.0 3597 5.7 

263.9 Unspecified protein-calorie malnutrition 39 1.9 1457 2.3 

780.39 Convulsions (seizures) 39 1.9 2835 4.5 

780.57 Unspecified sleep apnea 39 1.9 816 1.3 

507 Aspiration pneumonia 37 1.8 699 1.1 

710 Systemic lupus erythematosus 37 1.8 14792 23.3 

218.9 Uterine fibroid, unspecified 36 1.7 254 0.4 

386 Meniere' s disease 36 1.7 51 0.1 

412 Old myocardial infarction 35 1.7 1551 2.4 

626.2 Excessive or frequent menstruation 35 1.7 418 0.7 

714 Rheumatoid arthritis 34 1.6 24089 38.0 

Thyrotoxicosis without mention of goiter or 
242.9 other cause 33 1.6 130 0.2 

654.21 Normal Delivery 33 1.6 224 0.4 

287.5 Thrombocytopenia, unspecified 31 1.5 1110 1.7 

511.9 Pleuritis, unspecified 31 1.5 1120 1.8 

682.6 Cellulitis and abscess of leg, except foot 31 1.5 1205 1.9 

Osteoarthrosis, unspecified whether 
715.9 generalized or localized 31 1.5 2055 3.2 

424.1 Aortic valve disorders 30 1.5 594 0.9 
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Procedures 

Hospitalized patients with Graves' disease and those without Graves' disease 

were compared on the 46 different procedure codes that most frequently occurred for 

patients with Graves' disease. Transfusion of packed cells (ICD-9-CM: 99 .04) was 

performed on 4.1 % of patients with Graves' disease compared with 9 .6% of patients in 

the non-Graves' group. The second procedure performed most frequently was complete 

thyroidectomy (ICD-9-CM: 6.4) with 3.8% of Graves' patients receiving this procedure, 

compared to 0.3% of the non-Graves' disease group (see Table 6). 

Table 6 

Frequencies and Percentages of Procedures for Patients with Graves (N = 2068) 

and Patients without Graves (N = 63467) 

No 
Graves Graves 

Procedure n % n % 

99.04 Transfusion of packed cells 84 4.1 6111 9.6, 

6.4 Complete Thyroidectomy 79 3.8 215 0.3 

38.93 Venous catheterization, not elsewhere classified 73 3.5 5175 8.2 

74.1 Low cervical cesarean section 70 3.4 553 0.9 

88.53 Angiocardiography of left heart structures 64 3.1 1803 2.8 

37.22 Left heart cardiac catheterization 56 2.7 1884 3.0 

68.4 Total abdominal hysterectomy 52 2.5 552 0.9 

88.56 Coronary arteriography using two catheters 45 2.2 2063 3.3 

45.16 Esophagogastroduodenoscopy with closed biopsy 36 1.7 1863 2.9 

73.6 Episiotomy 28 1.4 217 0.3 
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Table 6, continued 

Frequencies and Percentages of Procedures for Patients with Graves (N = 2068) 

and Patients without Graves (N = 63467) 

No 
Graves Graves 

Procedure n % n % 

51.23 Laparoscopic cholecystectomy 24 1.2 563 0.9 

75.69 Repair of other current obstetric laceration 24 1.2 266 0.4 

88.72 Diagnostic ultrasound of heart 23 1.1 670 1.1 

96.04 Insertion of endotracheal tube 23 1.1 1235 1.9 

3.31 Operations on the Spinal Cord and Spinal Canal 22 1.1 1645 2.6 

45.13 Other endoscopy of small intestine 21 1.0 1012 1.6 

75.34 Other fetal monitoring 16 0.8 170 0.3 

81.02 Other cervical fusion, anterior technique 16 0.8 321 0.5 

93.39 Other physical therapy 16 0.8 1100 1.7 

96.72 Continuous mechanical ventilation for >95 16 0.8 672 1.1 
consecutive hrs 

36.01 Operations on vessels of heart 14 0.7 635 1.0 

37.23 Combined right and left heart cardiac catheterization 14 0.7 275 0.4 

43.11 Percutaneous [endoscopic] gastrostomy [PEG] 14 0.7 399 0.6 

73.4 Medical induction of labor 14 0.7 279 0.4 

99.07 Transfusion of other serum 13 0.6 620 1.0 

16.09 Other orbitotomy 13 0.6 4 0.0 

45.23 Colonoscopy 13 0.6 705 1.1 

80.51 Excision of intervertebral disc 13 0.6 683 1.1 
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Table 6, continued 2 

Frequencies and Percentages of Procedures for Patients with Graves (N = 2068) 

and Patients without Graves (N = 63467) 

No 
Graves Graves 

Procedure n % n % 

92.29 Other radiotherapeutic procedure 13 0.6 78 0.1 

73.09 Other artificial rupture of membranes 12 0.6 230 0.4 

45.25 Closed [endoscopic] biopsy of large intestine 11 0.5 859 1.4 

47.01 Laparoscopic appendectomy 11 0.5 102 0.2 

88.42 Aortography 10 0.5 315 0.5 

39.61 Extracorporeal circulation auxiliary to open heart 10 0.5 382 0.6 
surgery 

54.91 Percutaneous abdominal drainage 10 0.5 407 0.6 

79.35 Reduction of fracture and dislocation 10 0.5 380 0.6 

81.51 Total hip replacement 10 0.5 744 1.2 

Diagnoses 

The 10,000+ ICD-9-CM diagnostic codes were collapsed into the 17 major 

categories. Frequency and percentages of the categories were compared between 

individuals diagnosed with Graves' disease and individuals not diagnosed with Graves' 

disease. As expected, Endocrine, Nutritional and Metabolic Diseases, and Immunity 

Disorders occurred most frequently for those with Graves' disease (19%) when 

compared with the non-Graves' disease group (5.6%) (see Table 7). Diseases of the 
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Circulatory System were also more common among patients with Graves' disease, 

affecting 12.4%, compared with 7% of non-Graves' disease patients. 

Table 7 

Frequencies and Percentages of Diagnostic Categories for Patients with Graves and 

Patients without Graves 

Graves Non Graves 
N = 18612 N = 571203 

Diagnosis Categories n % n % 

3 Endocrine, Nutritional And Metabolic Diseases, 3541 19.0 31971 5.6 
And Immunity Disorders 

7 Diseases Of The Circulatory System (390-459) 2300 12.4 39744 7.0 

18 Supplementary Classification Of Factors 942 5.1 21576 3.8 
Influencing Health Status And Contact With 
Health Services (VO 1-V85) 

16 Symptoms, Signs, And Ill-Defined Conditions 882 4.7 21387 3.7 
(780-799) 

11 Complications Of Pregnancy, Childbirth, And 728 3.9 1810 0.3 
The Puerperium (630-677) 

5 Mental Disorders (290-319) 726 3.9 14141 2.5 

8 Diseases Of The Respiratory System (460-519) 710 3.8 18983 3.3 

9 Diseases Of The Digestive System (520-579) 640 3.4 20662 3.6 

10 Diseases Of The Genitourinary System (580-629) 509 2.7 17446 3.1 

Note. Because patients could have multiple codes from these general categories, the 
sample size was multiplied by 9 for both categories: Graves' and Non Graves'. 
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Table 7, continued 

Frequencies and Percentages of Diagnostic Categories for Patients with Graves and 

Patients without Graves 

Graves' Non Graves' 
N = 18,612 N = 571,203 

Diagnosis Categories n % n % 

13 Diseases Of The Musculoskeletal System And 494 2.7 46229 8.1 
Connective Tissue (710-739) 

4 Diseases Of The Blood And Blood-Forming 482 2.6 18877 3.3 
Organs (280-289) 

6 Diseases Of The Nervous System And Sense 324 1.7 16439 2.9 
Organs (320-389) 

2 Neoplasms (140-239) 280 1.5 5074 0.9 

17 Injury And Poisoning (800-999) 260 1.4 9964 1.7 

1 Infectious And Parasitic Diseases (001-139) 199 1.1 10343 1.8 

12 Diseases Of The Skin And Subcutaneous Tissue 142 0.8 6536 1.1 
(680-709) 

14 Congenital Anomalies (740-759) 34 0.2 586 0.1 

19 Supplementary Classification Of External Causes 12 0.1 794 0.1 
Of Injury And Poisoning (E800-E999) 

Note. Because patients could have multiple codes from these general categories, the 
sample size was multiplied by 9 for both categories: Graves' and Non Graves'. 
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Graves' Disease Analyses 

Pearson's Product Movement Correlations were conducted to test relationships 

between the continuous variables for Graves' patients. Separate one-way Analyses of 

Variance (ANOVA) were performed on age at discharge, total hospital charges, length of 

stay, and the number of autoimmune diagnoses by payor source, gender, race, and county 

of residence. Tukey' s Post Hoc test was performed when there was a significant ANOV A 

effect for more than two groups (payor source). Additional chi-square analyses were 

conducted to compare the frequencies and percentages of Graves' disease patients for 

payor source by gender, race and county. Multiple linear regressions were also 

conducted to determine if gender, race, or county of residence predicted age at discharge, 

total hospital charges, length of stay, and number of autoimmune diagnoses. 

Correlations 

As shown in Table 8, Pearson's Product Moment Correlations were conducted to 

test the relationships between length of hospital stay (time in hospital), age at discharge, 

and number of autoimmune diseases. The length of stay was positively correlated with 

age, r (2067) = 0.104, p < 0.01, indicating that individuals who were older at discharge 

tended to have greater length of stay. The number of autoimmune diagnoses that the 

patients had were not significantly related to age at discharge, r (2067) = -0.025, ns, or 

length of stay, r (2067) = 0.027, ns. 
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Table 8 

Pearson's Product Moment Correlations for Time in the Hospital, Age at 

Discharge, and the Number of Autoimmune Diseases Diagnosed 

Age at Discharge Length of Stay 

Length of Stay 

Number of Autoimmune Diseases 

Note. ** Indicates significance at p < O.Ol level. 

Payment Met hod 

0.104** 

-0.025 0.027 

Separate one - way Analysis of Variance (ANOVA) was conducted to test for 

differences between payor source on age at time of discharge, cost of hospitalization, 

length of stay, and number of autoimmune diseases. Payment methods were categorized 

into five payor sources. The results revealed significant differences between the types of 

payor source on age at time of discharge, F (4, 2066) = 413.40, p < 0.001, total charges, 

F (4, 2066) = 6.98, p < 0.001, and length of stay, F (4, 2066) = 4.77, p < 0.001. The 

results failed to indicate significant differences for payment method on number of 

autoimmune diagnoses, F ( 4, 2066) = 1.08, p = 0.367. Means and standard deviations 

are presented in Table 9. 
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Table 9 

Analysis of Variance of Payment Method on Age at Discharge, Cost of Hospitalization, 

Length of Hospitalization, and the Number of Autoimmune Diagnoses 

n Mean SD . F p 

Discharge Age 413.40 0.000 
Self pay 321 39.20 a 12.90 
PPO/POS 753 43.80 a 12.61 
HMO 334 44.65 a 15.12 
Medicare 442 70.40 b 12.81 
Medicaid 162 35.85 a 12.99 

Total Charge 6.98 0.000 
Self pay 321 $16232.55 a $24739.55 
PPO/POS 753 $19326.33 a $28287.11 
HMO 334 $18652.38 a $38283.60 
Medicare 442 $26615.02 b $30716.70 
Medicaid 162 $17651.90a $29773.05 

Length of Stay 4.77 0.001 
Self pay 321 4.36a 4.01 
PPO/POS 753 4.70a 14.42 
HMO 334 4.19a 4.89 
Medicare 442 6.76b 6.19 
Medicaid 162 5.56ab 5.67 

Number of Autoimmune Diseases 1.08 0.367 
Self pay 321 L06 0.28 
PPO/POS 753 1.05 0.22 
HMO 334 1.08 0.30 
Medicare 442 1.06 0.28 

· Medicaid 162 1.04 0.20 

Note. Means with different superscripts differed significantly from one another as 
determined by Tukey' s post hoc test, p < .05. 
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As expected, Tukey' s post hoc test for age at discharge revealed that individuals 

with Medicare as payor source (M = 70.40, SD= 12.81) were significantly older at 

discharge than were individuals with self pay (M = 39.20, SD= 12.90), PPO/POS (M = 

43.80, SD= 12.61), HMO (M = 44.65, SD= 15.12), and Medicaid (M = 35.85, SD= 

12.99),p < 0.05. 

Tukey' s post hoc test for total charges revealed significantly greater charges in the 

Medicare group (M = $26615 .02, SD = $30716.00) than individuals in the self pay (M = 

$16232.55, SD= $24739.55), PPO/POS (M = $19326.33, SD= $28287.11), or Medicaid 

(M = $17651.90, SD= $29773.05) groups, p < .05. 

Tukey' s post hoc test for length of stay revealed that individuals with Medicare as 

payor source (M = 6.76, SD= 16.19) were hospitalized for significantly greater number 

of days than were individuals with self pay (M = 4.36, SD= 4.01), PPO/POS (M = 4.70, 

SD= 14.42), or HMO (M = 4.19, SD= 4.89). The Medicaid group (M = 5.56, SD= 5.67) 

was similar to all groups. 

Gender 

Separate one - way Analysis of Variance (ANOV A) was also conducted to test 

for differences between males and females on age at time of discharge, cost of 

hospitalization, length of stay, and number of autoimmune diseases. The results revealed 

significant differences for total charges, F (1, 2066) = 11.06, p < 0.001. Males with 

Graves' disease (M = $24772.39, SD= $42038.35) had significantly greater total hospital 

costs than females (M = $19224.01, SD= $42038.35). There was no significant 
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difference between males and females on age at discharge, F (1, 2066) = 2.49, ns, length 

of stay, F (1, 2066) = 0.26, ns, and number of diagnosed autoimmune diseases, F (1, 

2066) = 5.40, ns. Means and standard deviations are presented in Table 10. 

Table 10 

Analysis of Variance of Gender on Age at Discharge, Cost of Hospitalization, 

Length of Hospitalization, and the Number of Autoimmune Diagnoses 

n Mean SD F 

Discharge Age 2.49 

Female 1652 48.02 17.78 

Male 416 49.55 17.30 

Total Charge 11.06 

Female 1652 $19224.01 $26716.41 

Male 416 $24772.39 $42038.35 

Length of Stay 0.26 

Female 1652 5.03 10.47 

Male 416 5.31 5.74 

Number of Autoimmune Diseases 5.40 

Female 1652 1.06 0.28 

Male 416 1.03 0.17 

p 

0.115 

0.001 

0.608 

0.020 

Note. While the number of diagnosed autoimmune diseases appear to be significant from 
the p-value, it is not significant due to the number of the females compared to males and 
the relative difference in the two standard deviations. 
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Race 

Separate one - way Analysis of Variance (ANOV A) was conducted to test for 

differences between Caucasians and African Americans on age at time of discharge, cost 

of hospitalization, length of stay, and number of autoimmune diseases. Only these two 

groups were compared based on adequate cell sizes. The results revealed significant 

differences for age at discharge between Caucasians and African Americans, F ( 1, 2067) 

= 54.21, p < 0.001. Caucasians (M = 51.17, SD =17.93) were significantly older at 

discharge than African Americans (M = 44.55, SD= 15.52). There was no significant 

difference between Caucasians and African Americans on total charges, F ( 1, 2067) = 

2.20, ns, length of stay, F (1, 2067) = 0.08, ns, and number of autoimmune diseases, F (l, 

2067) = 0.45, ns. Means and standard deviations are presented in Table 11. 

County of Residence 

The majority of the patients with Graves' disease who were hospitalized in the 

Dallas-Fort Worth Hospital Council service area were residents of Dallas or Tarrant 

Counties. County, therefore, was re-coded into a dichotomous variable with patients 

residing in Dallas and Tarrant counties grouped into one category and patients in other 

counties grouped into a separate category for comparison. A series of four separate one -

way Analysis of Variance (ANOV As) were conducted to test for differences of county of 

residence on age at time of discharge, cost of hospitalization, length of stay, and number 

of autoimmune diseases. The results revealed significant differences for total charges, F 

(1, 2067) = 12.77, p < 0.001, between Dallas/Tarrant (M = $18,918.12, SD=$ 25,530.38) 
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and other counties (M =$24,353.81, SD= $41,177.27). Compared to Dallas and Tarrant 

counties, the total hospital costs were significantly higher for residents from other 

counties. There was also a significant effect for county on the number of autoimmune 

diseases, F (l, 2067) = 8.31, p < 0.01. Residents of other counties had significantly more 

autoimmune diseases (M = 1.09, SD = 0.30) compared to residents of Dallas and Tarrant 

counties (M = 1.05, SD= 0.24). The results failed to reveal a significant difference for 

county on age at discharge, F (l, 2067) = 1.74, p = 0.187), or length of stay, F (l, 2067) 

= 0.03, p = 0.869. Means and standard deviations are presented in Table 12. 

Table 11 

Analysis of Variance of Race on Age at Discharge, Cost of Hospitalization, 

Length of Hospitalization, and the Number of Autoimmune Diagnoses 

n Mean SD F p 

Age at Discharge 54.21 0.000 
Caucasian 1314 51.17 17.93 
African American 515 44.55 15.52 

Total Charge 2.20 0.138 
Caucasian 1314 $21383.32 $32175.66 
African American 515 $18952.59 $29815.07 

Length of Stay 0.08 0.776 
Caucasian 1314 4.90 5.45 
African American 515 4.82 4.99 

Number of Autoimmune Diseases 0.45 0.502 
Caucasian 1314 1.06 0.26 
African American 515 1.05 0.26 
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Table 12 

Analysis of Variance of County on Age at Discharge, Cost of Hospitalization, 

Length of Hospitalization, and the Number of Autoimmune Diagnoses 

n Mean SD F p 

Discharge Age 1.74 0.187 

Dallas/Tarrant 1527 48.02 17.87 

Other Counties 541 49.19 · 17.15 

Total Charges 12.77 0.000 

Dallas/Tarrant 1527 $18918.12 $25530.38 

Other Counties 541 $24353.81 $41177.27 

Length of Stay 0.03 0.869 

Dallas/Tarrant 1527 5.07 10.69 
Other Counties 541 5.15 6.13 

Number of Autoimmune Diseases 8.31 0.004 

Dallas/Tarrant 1527 1.05 0.24 

Other Counties 541 1.09 0.30 

Note. Number of autoimmune diseases appears slightly significant but is due to the 
disproportionate number between county groups. 

Payor Source 

A frequency comparison of gender by payor source revealed 22.5% of males were 

self pay compared to 14.4% of females. Over 5 times as many females (9.6%) had 

Medicaid as their payor source when compared with males (1.8% ). The rates for males 

and females were similar for payor sources of PPO/POS and Medicare (see Table 13). 
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Table 13 

Frequencies and Percentages for Payer Source by Gender 

Female Male 
N % n % 

Self pay 232 14.4 89 22.5 

PPO/POS 606 37.5 147 37.1 

HMO 279 17.3 55 13.9 

Medicare 344 21.3 98 24.7 

Medicaid 155 9.6 7 1.8 

The distribution of race by payor source is displayed in Table 14. The results 

showed that more Caucasians ( 41. 7%) had the payor source of PPO/POS than African 

Americans (29.7%). Similar proportions of Caucasians (17.2%) and African Americans 

(15.2%) had HMO as their payor source. Of Graves' disease patients with Medicare as 

the payor source, 25.4% were Caucasian and 18.0% were African American. The 

percentages of African-American patients on self pay (21.8%) and Medicaid (15.2%) 

were over two times that of Caucasian patients (10.2%; 5.5% ). The distribution of payor 

source by county was also examined. The results indicated the proportion of patients 

from Dallas and Tarrant Counties on self pay (18.6%) was over twice that of patients 

from other counties (8.5% ). 
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Table 14 

Frequencies and Percentages for Payer Source by Race 

Caucasian African American 

n % n % 

Self pay 131 10.2 109 21.8 

PPO/POS 534 41.7 148 29.7 

HMO 220 17.2 76 15.2 

Medicare 325 25.4 90 18.0 

Medicaid 71 5.5 76 15.2 

More residents of other counties had PPO/POS as their payor source (47.6%) 

compared to residents of Dallas and Tarrant counties (33.8% ). The results also revealed 

that roughly similar proportions of Dallas and Tarrant county residents and other counties 

had HMO, Medicare, or Medicaid (see Table 15). 
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Table 15 

Frequencies and Percentages for Payer Source by County 

Other Dallas/Tarrant 

n % n % 

Self pay 45 8.5 276 18.6 

PPO/POS 253 47.6 500 33.8 

HMO 94 17.7 240 16.2 

Medicare 112 21.1 330 22.3 

Medicaid 28 5.3 134 9.1 

Gender, Race, and County of Residence 

A frequency and percentage comparison of race by gender revealed that 77 .3% of 

the male patients and 70.6% of the female patients were Caucasian (see Table 16). The 

distribution of county by gender was also examined (see Table 17). As shown in Table 

17, a frequency comparison between county and gender revealed that the majority of 

female (73.8%) and male (73.8%) patients resided in Dallas and Tarrant counties. 

Smaller proportions of female (26.2%) and male (26.2%) patients resided in other 

counties. 
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Table 16 

Frequencies and Percentages for Race by Gender 

Caucasian 

African American 

Table 17 

N 

269 

79 

% 

77.3 

22.7 

Frequencies and Percentages for County by Gender 

Dallas/Tarrant 

Other Counties 

Female 
N 

1220 

432 

% 

73.8 

26.2 

n 

1045 

436 

n 

307 

109 

Female 
% 

70.6 

29.4 

% 

73.8 

26.2 

Note. There wasn't enough data in the other counties to make a logical conclusion. 

A frequency comparison of county of residence by race revealed the largest 

proportion of patients resided in Dallas and Tarrant counties. More African American 

patients lived in Dallas and Tarrant counties (88.7% ), compared to 67 .6% of Caucasian 

patients. More Caucasian patients resided in other counties (32.4% ), compared to 

African American patients (11.3%; see Table 18). 
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Table 18 

Frequencies and Percentages for County by Race 

Other Counties 

Dallas/Tarrant 

Caucasian 

N 

426 

888 

% 

32.4 

67.6 

African American 

n 

58 

457 

% 

11.3 

88.7 

Note. There wasn't enough data in the other groups of Race to make a logical 
conclusion, so we selected the groups with enough n to compare. 

Predictive Models 

A multiple regression analysis was conducted to predict total charges using age at 

discharge, gender (l=female; 0=male), race (l=Caucasian; 0=non-Caucasian), ethnicity 

(l=Hispanic; 0=non-Hispanic), and county of residence (Dallas/Tarrant) as predictors. 

Overall, these variables were significant in predicting total charges, F (6, 2061) = 11.82, 

p < 0.001, and accounted for 3.3 % of the variance. As shown in Table 19, discharge age, 

gender (female), and county of residence (Dallas and Tarrant) were significant individual 

contributors in predicting the total charges. Race (Caucasian) and ethnicity (Hispanic) 

were not significant predictors. As age at discharge increased, total charges also increased 

(Beta= 0.142, p. < 0.001). Being female was associated with lower total charges for 

hospitalization (Beta= -0.070, p < 0.01). A weak, but significant, predictor was residing 

in Dallas county (Beta= -0.093, p < 0.01) and Tarrant county (Beta= -0.054, p < .05). 
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The significance is weak due to the large sample size. Residents of both Dallas and 

Tarrant counties had lower total charges. 

Table 19 

Summary of Multiple Regression Analyses for Variables Predicting Total Charge 

Unstandardized 
B SE Beta t p 

Discharge Age 244.087 39.12 0.142 6.24 0.000 

Female -5293.733 1655.46 -0.070 -3.20 0.001 

Caucasian -233 .909 1438.35 -0.004 -0.16 0.871 

Hispanic -1970.655 2303.85 -0.019 -0.86 0.392 

Dallas -5701.211 1641.60 -0.093 -3.47 0.001 

Tarrant -3841.953 1861.49 -0.054 -2.06 0.039 

A multiple regression analysis was also conducted to predict the length of stay 

using age at discharge, gender (female), race (Caucasian), ethnicity (Hispanic), and 

county of residence (Dallas/Tarrant) as predictors. Overall, these variables were 

significant in predicting the length of stay, F (6, 2061) = 4.70, p < 0.001, and accounted 

for 1.4% of the variance. As shown in Table 20, age at discharge was a strong predictor 

of length of stay (Beta= 0.113, p < 0.001). As the age at discharge increased, so did the 

length of stay. Race was a weak, but significant predictor; being Caucasian was 

associated with a shorter length of stay (Beta = -0.008, p < 0.05). 
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Table 20 

Summary of Multiple Regression Analyses for Variables Predicting Length of Stay 

Unstandardized 

~ SE Beta t p 

Discharge Age 0.062 0.01 0 .113 4.95 0.000 

Female -0.200 0.53 -0.008 -0.38 0.707 

Caucasian -1.029 0.46 -0.051 -2.23 0.026 

Hispanic -0.123 0.74 -0.004 -0.17 0.869 

Dallas -0.139 0.53 -0.007 -0.26 0.792 

Tarrant -0.354 0.60 -0.016 -0.59 0.555 

A multiple regression was also conducted to predict the number of diagnosed 

autoimmune diseases, using age at discharge, gender (female), race (Caucasian), ethnicity 

(Hispanic), and county of residence (Dallas/Tarrant) as predictors. Overall, these 

variables were significant in predicting the number of autoimmune diseases, F (6, 2061) 

= 2.77, p < 0.01, and accounted for 0.8 % of the variance. As shown in Table 21, gender 

was predictive of number of autoimmune diseases, whereas residing in either Dallas or 

Tarrant County was protective of number of autoimmune diseases. Age at discharge, 

Caucasian, and Hispanic were not significant predictors. Being female was associated 

with more autoimmune diagnoses (Beta = 0.049, p < 0.05), whereas residing in Dallas 
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(Beta= -0.062, p < 0.05) or Tarrant County (Beta = -0.068, p < 0.05) was associated with 

fewer diagnosed autoimmune diseases. 

Table 21 

Summary of Multiple Regression Analyses for Variables Predicting the Number of 

Diagnosed Autoimmune Diseases 

Unstandardized 

~ SE Beta t p 

Discharge Age 0.000 0.00 -0.033 -1.42 0.156 

Female 0.031 0.01 0.049 2.20 0.028 

Caucasian 0.009 0.01 0.017 0.74 0.459 

Hispanic -0.016 0.02 -0.019 -0.82 0.410 

Dallas -0.032 0.01 -0.062 -2.26 0.024 

Tarrant -0.041 0.02 -0.068 -2.56 0.011 

A multiple logistic regression was conducted to predict the odds of self-pay 

versus other payor codes, from age at discharge, gender (female), race (Caucasian), 

ethnicity (Hispanic), and county of residence (Dallas/Tarrant). As shown in Table 22, 

increased age at discharge, being female, and being Caucasian had protective effects on 

self pay, while being Hispanic, and residing in either Dallas or Tarrant counties were 

predictive of the self-pay category. The odds of having self pay as payor source 

decreased by 3.6% per yearly increase in age (adjusted OR= 0.964, p < 0.001). Female 
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patients were 41 % less likely (OR= 0.59,p < 0.001) and Caucasian patients were 53% 

less likely to have self pay as their payor source (OR= 0.47, p < 0.001). Hispanic patients 

were nearly three times more likely to have self pay as their payor source (OR= 2.73, p < 

0.001) and residents of Dallas and Tarrant counties were nearly two times more likely to 

have self pay as their payor source (Dallas OR= 1.96, p < 0.001; Tarrant OR= 1.97, p < 

0.001). 

Table 22 

Summary of Multiple Logistic Regression Analyses for Variables Predicting Self Pay 

fJ SE Wald df p Odds Ratio 

Discharge Age -0.04 0.00 111.33 1 <.0001 0.964 

Female -0.53 0.12 18.63 1 <.0001 0.586 

Caucasian -0.76 0.11 47.77 1 <.0001 0.467 

Hispanic 1.00 0.13 55.74 1 <.0001 2.732 

Dallas 0.67 0.16 18.70 1 <.0001 1.963 

Tarrant 0.68 0.17 15.65 1 <.0001 1.965 

A multiple logistic regression analysis was also conducted to predict the odds of 

PPO/POS insurance based on age at discharge, gender, race, ethnicity, and county of 

residence. As shown in Table 23, age at discharge, being Hispanic, and residing in either 

Dallas or Tarrant County were significant predictors of PPO/POS payor code. The odds 
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of having PPO/POS insurance decreased by 3.9% per yearly increase in age (adjusted OR 

= 0.961, p < 0.001). Caucasian patients were two times more likely to have PPO/POS 

insurance (OR= 2.03, p < 0.001), while Hispanic patients were 54% less likely to have 

PPO/POS as their payor source (OR= 0.46, p < 0.001). Residing in Dallas County or 

Tarrant County predicted decreased odds of having PPO/POS insurance (Dallas OR = 

0.70, p < 0.001; Tarrant OR= 0.71, p < 0.001). 

Table 23 

Summary of Multiple Logistic Regression Analyses for Variables Predicting PPO/POS 

Insurance 

!}_ SE Wald df p Odds Ratio 

Discharge Age -0.04 0.00 329.97 1 <.0001 0.961 

Female -0.06 0.09 0.44 1 .505 0.944 

Caucasian 0.71 0.08 73.83 1 <.0001 2.026 

Hispanic -0.79 0.13 34.68 1 <.0001 0.455 

Dallas -0.36 0.08 18.35 1 <.0001 0.695 

Tarrant -0.34 0.10 12.99 1 <.0001 0.708 

A multiple logistic regression analysis was also conducted to predict the odds of 

HMO as payor source, using age at discharge, gender, race, ethnicity, and county of 

residence as predictors. As shown in Table 24, age at discharge and being Hispanic were 
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significant predictors of HMO as payor source. Being older at discharge predicted 

decreased odds of belonging to the HMO payor code group (adjusted OR = 0.983, p < 

0.001). Hispanic patients were 37% less likely to have HMO insurance, compared with 

non-Hispanic patients (OR= 0.63, p < 0.01). Gender, race, and county of residence were 

not significant predictors of having HMO insurance. 

Table 24 

Summary of Multiple Logistic Regression Analyses for Variables Predicting HMO 

/3 SE Wald df p Odds Ratio 

Discharge Age -0.02 0.00 42.61 1 <.0001 0.983 

Female 0.20 0.11 3.02 1 .082 1.218 

Caucasian 0.13 0.10 1.69 1 .194 1.138 

Hispanic -0.46 0.17 7.32 1 .007 0.633 

Dallas -0.06 0.11 0.34 1 .562 0.939 

Tarrant 0.09 0.12 0.55 1 .459 1.092 

A multiple logistic regression analysis was also conducted to predict the odds of 

Medicare versus other payor codes, using age at discharge, gender, race, ethnicity, and 

county of residence as predictors. As shown in Table 25, age at discharge, being 

Caucasian, and being Hispanic were significant predictors of the Medicare payor code. 
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As expected, older age at discharge predicted increased odds of having Medicare part A 

or Bas payor source (OR= 1.114, p < 0.001). Hispanic patients were 31 % less likely to 

have Medicare part A or B as their payor source (OR= 0.69, p < 0.05 ), and Caucasian 

patients were 27% less likely to have Medicare part A or B (OR= 0.73, p < 0.01). Gender 

and county of residence were not significant predictors for Medicare. 

Table 25 

Summary of Multiple Logistic Regression Analyses for Variables Predicting Medicare 

/3 SE Wald df p Odds Ratio 

Discharge Age 0.11 0.00 971.59 1 <.0001 1.114 

Female 0.00 0.10 0.00 1 .979 1.003 

Caucasian -0.32 0.10 9.49 1 .002 0.728 

Hispanic -0.37 0.19 3.93 1 .047 0.689 

Dallas 0.06 0.10 0.35 1 .555 1.064 

Tarrant -0.01 0.12 0.01 1 .922 0.988 

A multiple logistic regression was also conducted to predict the odds of having 

Medicaid as payor source based on age at discharge, gender, race, ethnicity, and county 

of residence. As shown in Table 26, age at discharge, being female, being Caucasian, and 

being Hispanic had significant effects on the Medicaid payor code. The odds .of having 

Medicaid as payor source decreased 5% per yearly increase in age (OR= 0.950, p < 
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0.001). Caucasian patients were 47% less likely to have Medicaid (OR= .53, p < 0.001), 

while female patients were nearly three times more likely to have Medicaid as their payor 

source (OR= 2.85, p < 0.001). Additionally, Hispanic patients were 1.7 times more 

likely to have Medicaid as their payor source (OR= 1.66, p < 0.01). County ofresidence 

was not a significant predictor of Medicaid. 

Table 26 

Summary of Multiple Logistic Regression Analyses for Variables Predicting Medicaid 

/!_ SE Wald df p Odds Ratio 

Discharge Age -0.05 0.00 132.78 1· 0.000 0.950 

Female 1.05 0.22 23.09 1 0.000 2.854 

Caucasian -0.64 0.13 23.94 1 0.000 0.525 

Hispanic 0.51 0.17 9.00 1 0.003 1.659 

Dallas 0.10 0.16 0.34 1 0.561 1.100 

Tarrant -0.08 0.19 0.16 1 0.687 0.927 

Summary 

The purpose of this retrospective, epidemiological study was to: (a) characterize 

Graves' disease by delineating the following descriptive variables for patients 

hospitalized from 1999 through 2005: gender, age, race/ethnicity, county of residence, 

number of autoimmune diagnoses, length of hospital stay, cost of hospitalization, and 
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payor source; (b) determine the most common diagnoses ( comorbidities ), including other 

autoimmune diseases; and (c) determine if age, gender, race, ethnicity, or county of 

residence were significant predictors of cost of hospitalization, length of hospitalization, 

payor source, or number of autoimmune diseases. 

The principal diagnosis is the primary condition or precipitating factor for 

hospitalization. Of the 2,068 patients in this study, 352 had Graves' disease listed as the 

principal diagnosis. Among the remaining patients for whom Graves' was not listed as 

principal, four of the top five principal diagnoses were cardiovascular conditions or 

symptoms: (a) congestive heart failure (3.3%), (b) atrial fibrillation (3.1 %), (c) 

pneumonia, organism unspecified (1.8%), (d) chest pain (1.6%), and (e) coronary 

atherosclerosis (of native coronary artery) (1.5%). Among those patients with Graves' 

listed as the principal diagnosis, the top three secondary diagnoses were also cardiac 

related: atrial fibrillation (11.7% ), congestive heart failure (7.4% ), and unspecified 

essential hypertension ( 4.6% ). The majority of Graves' disease patients did not have 

another autoimmune disease from the list of 20 diagnoses. Of those who did have an 

autoimmune comorbidity, the most common were: SLE (37), RA (33), and ITP (10). 

Accounting for all possible diagnoses ( 1-9), the most frequent comorbid 

conditions among Graves' disease patients were: (a) essential hypertension (29% ), (b) 

anemia (17% ), and (c) congestive heart failure (13% ). A significant finding was the 

higher prevalence of cardiac arrhythmias among Graves' disease patients, when 

compared with non-Graves' disease patients. Atrial fibrillation was the 6th most common 
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comorbidity, affecting 9.3% of Graves' disease patients, compared with 6.3% of non

Graves 'disease patients. Atrial flutter was the 11 th most common comorbidity, affecting a 

much higher percentage of Graves' disease patients (6.7% vs. 0.7%). Other related 

diagnoses with notable differences in prevalence between Graves' disease and non

Graves' disease patients included: (a) cardiomyopathy (4.2% vs. 2.3%), (b) other 

specified dysrhythmias (3.8% vs. 1.9%), and (c) tachycardia (2.4% vs. 0.7%). 

The most common procedure for patients with Graves' disease was transfusion of 

packed blood cells ( 4.1 % ). When the 10,000+ ICD-9-CM diagnostic codes where 

collapsed into 17 major categories, the top three were Endocrine, Nutritional and 

Metabolic Disease and Immunity Disorders (19%), Diseases of the Circulatory System 

(12.4% ), and Supplementary Classification of Factors Influencing Health status and 

Contact with Health Service (V01-V85) (5.1 %). 

Ho 1 stated for patients with Graves' disease, there would be no significant 

correlation between cost of hospitalization, length of hospitalization, payor source, and 

number of autoimmune diagnoses, when compared by age, gender, race, ethnicity, and 

county of residence. Based on this research, Hol was partially rejected as an association 

between older age and longer length of hospitalization (p < 0.01) was noted. However, 

number of autoimmune diagnoses was not statistically related to age at discharge or the 

length of stay. Further analyses were conducted to evaluate differences in cost of 

hospitalization, length of stay, age, and number of autoimmune diseases based on gender, 

race, payor source, and county of residence. Results indicated that patients on Medicare 
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were older, had longer lengths of stay, and higher costs. Male patients and residents from 

counties outside Dallas/Tarrant counties had higher costs for hospitalization. Of interest, 

residents from outside Dallas/Tarrant counties had a significantly higher number of 

autoimmune diseases when compared with patients from Dallas/Tarrant counties. 

Ho2 stated that, for patients with Graves' disease, age, gender, race/ethnicity, or 

county of residence would not significantly predict cost of hospitalization, length of 

hospitalization, payor source, or number of autoimmune diseases. Ho2 was partially 

rejected as age was predictive of cost and length of hospitalization, and all payor sources. 

Increased age of the patient was predictive of higher costs, longer hospital stay, and 

Medicare as payor source. Younger age was predictive of self pay, PPO/POS, HMO, and 

Medicaid as payor sources. Being male was a significant predictor of increased cost of 

hospitalization. Female patients were less likely to have self pay as their payor source, 

but were nearly three times more likely to be on Medicaid. Non-Caucasian patients were 

more likely to have longer lengths of stay and have self pay or Medicaid as their payor 

source. Hispanic patients were nearly three times more likely to have self pay and 1.7 

times more likely to have Medicaid as their payor source. Residents of Dallas/Tarrant 

counties were more likely to have self pay and were more likely to have lower costs and 

fewer autoimmune diagnoses. 
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

This chapter includes the summary, conclusions, discussion, implications, and 

recommendations. The purpose of the study is reviewed and the identification of the 

outcome of the hypotheses is presented. Included in the recommendations is the 

significance of this research to health education and the health educator. Limitations of 

the study are addressed following the discussion. Recommendations are presented for 

future studies. 

Summary 

Graves' disease is an autoimmune thyroid disorder (AITD) that is eight to ten 

times more prevalent among Caucasian women in between the second and fifth decade of 

life. The purpose of this retrospective longitudinal epidemiological study was three-fold: 

(a) to characterize Graves' disease by delineating the following descriptive variables for 

patients hospitalized from 1999-2005: gender, age, race, ethnicity, county of residence, 

number of autoimmune diagnoses, length of hospital stay, cost of hospitalization, and 

payor source; (b) to determine the most common diagnoses ( comorbidities ), including 

other autoimmune diseases; and (c) to determine if age, gepder, race, ethnicity, or county 

of residence are significant predictors of cost of hospitalization, length of hospitalization, 

payor source, or number of autoimmune diagnoses. The purposive sample was collected 
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from the Dallas-Ft. Worth Metropolitan Statistical Area (MSA) and was comprised of 

2,068 individuals who were hospitalized with Graves' disease (ICD-9-CM code of 242.0) 

during the period from 1999-2005. The secondary data set was part of a larger sample of 

65,536 unique patients hospitalized with at least one of 21 autoimmune diseases. 

Descriptive statistical analysis was used to identify the sample population characteristics 

based on the variables of age, gender, race, ethnicity, payor source, county of residence, 

and total hospital charges. The majority of the patients with Graves' disease were female 

(79.9%) and Caucasian (63.5%). Approximately 25% of Graves' disease patients were 

African American and nearly 10% were Hispanic. Seven payor sources were delineated 

into the following groups: (a) PPO/POS (36%); (b) Medicare (21.5%); (c) HMO (16.2%); 

(d) Self pay (15.9%); (e) Medicaid (7.9%); (t) Unknown (1.8%); and (g) Workers' 

compensation and other federal programs (0.4%). The patients resided primarily in the 

following counties: Dallas County ( 49% ), Tarrant County (24.9% ), Collin County (8.8%) 

and Denton County (6.9%). The remaining counties each accounted for less than 3% of 

the sample. 

Additional statistical analyses were performed on continuous variables for 

Graves' disease patients. Pearson's Product Movement Correlations were used to 

determine the correlation between length of hospitalization, age at discharge, and number 

of autoimmune diagnoses. Separate one-way analysis of variance (ANOV A) was used to 

analyze the covariates of age at discharge, total charges, gender, race and county of 

residence. Turkey's Post Hoc Test was performed where there was a significant effect for 
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more than two groups. Chi-square analysis was used to compare frequencies and 

percentages of Graves' disease patients. 

Conclusions 

Research Question 1. What were the most common diagnoses for patients with Graves' 

disease who were hospitalized between 1999 and 2005? For those patients who had 

Graves' disease listed as the principal diagnosis, what were the most common diagnoses? 

As expected, the diagnostic category with the highest number of diagnoses among 

Graves' patients was Endocrine, Nutritional and Metabolic Diseases, and Immunity 

Disorders (GD= 19%; non-GD= 5.6%). Diseases of the Circulatory System had the 

second highest number, affecting 12.4% of Graves' disease patients compared with 7% of 

non-Graves' disease patients. Graves' disease was the most common principal diagnosis, 

followed by congestive heart failure and atrial fibrillation. Accounting for principal 

diagnosis and secondary diagnosis (for those with Graves' as principal), atrial fibrillation 

and congestive heart failure were the reasons for hospitalization for 5.1 % and 4.6% of 

patients, respectively. Of the top five principal diagnoses, four were cardiovascular 

comorbidities. Evaluation of all possible diagnoses (1-9) revealed the following top three 

comorbidities for Graves' disease patients: (a) essential hypertension (29%), (b) anemia 

(17%), and (c) congestive heart failure (13%). An important finding was the higher 

prevalence of cardiac arrhythmias among Graves' disease patients, when compared with 

non-Graves' disease patients. Atrial fibrillation was the 6th most common comorbidity 

and atrial flutter was the 11th most common comorbidity, affecting a much higher 
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percentage of Graves' disease patients (6.7% vs. 0.7%). Other related diagnoses with 

notable differences in prevalence between Graves' disease and non-Graves' disease 

patients included: (a) cardiomyopathy (4.2% vs. 2.3%), (b) other specified dysrhythmias 

(3.8% vs. 1.9%), and (c) tachycardia (2.4% vs. 0.7%). 

Research Question 2. What were the most common procedures for patients with Graves' 

disease who were hospitalized between 1999 and 2005? 

The most common procedures for patients with Graves' disease who were 

hospitalized between 1999 and 2005 were: (a) transfusion of packed cells (4.1%); (b) 

complete thyroidectomy (3.8% ); (c) venous catheterization, not elsewhere classified 

(3.5%); (d) low cervical cesarean section (3.4%); and (e) angiography of left heart 

structures (3 .1 % ). Transfusion of packed cells would be linked with other common 

procedures for Graves' disease patients, such as complete thyroidectomy and low cervical 

cesarean section. In addition, venous catheterization would carry an increased risk for 

administration of blood products. Evaluation of primary and secondary diagnoses offers a 

rationale for the most common procedures. A complete thyroidectomy is one of the 

recommended treatments for Graves' disease when medication management is not an 

effective control or there are other indications of complications, such as cancer or 

tracheal and/or esophageal obstruction. Cardiovascular comorbidities, such as essential 

hypertension, congestive heart failure, atrial fibrillation, and cardiac dysrhythmias, 

increase the need for procedures, including venous and cardiac catheterization, and 

angiocardiography of the heart. Cesarean section is the medically recommended method 
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of child birth for the Graves' disease patient for maximum safety of the expectant mother 

and the fetus. 

Research Question 3. What were the most common autoimmune disease diagnoses for 

patients with Graves' disease who were hospitalized between 1999 and2005? 

The most common autoimmune disease diagnoses for patients with Graves' 

disease who were hospitalized between 1999 and 2005 were SLE (37), RA (33), ITP (10) 

and MS (10). Familial and genetic autoimmune tendencies have been demonstrated in 

previous research (Criswell et al., 2005; Sauders et al., 2003; Tomen et al., 2003). 

Consistent with the findings of this study, The Multiple Autoimmune Disease Genetics 

Consortium (MADGE) researchers reported the most common autoimmune 

comorbidities among Graves' disease patients were SLE, RA, ITP and MS (Criswell et 

al., 2005). Environmental factors, such as a virus, may trigger the assault on the immune 

system with the potential to initiate multiple autoimmune comorbidities. Given the 

number of Graves' disease patients in this study, the frequency of multiple autoimmune 

comorbidities was minimal. 

Null Hypothesis 1 

Null hypothesis 1 stated that for patients with Graves' disease, there will be no 

significant correlation between cost of hospitalization, length of hospitalization, payor 

source, and number of autoimmune diagnoses when analyzed by age, gender, race, 

ethnicity, and county of residence. 
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Age 

As expected, longer length of hospitalization was associated with older age. 

Further analyses revealed significant differences between the types of payor sources on 

age at time of discharge, total charges, and length of stay. Total charges and length of 

hospitalization were significantly greater for patients on Medicare, when compared with 

the other payor categories. 

Gender 

Comparison of frequencies by payor source revealed nearly five times as many 

female patients were on Medicaid (9.6% vs. 1.8% ), whereas a higher percentage of male 

patients were self pay (22.5% vs. 14.4% ). Males with Graves' disease had significantly 

higher costs of hospitalization when compared with female patients. Individuals who are 

self pay will wait longer before seeking medical care or going to the hospital. Men have a 

greater tendency to post pone medical care due to lack of resources such as financial and 

other access to care issues such as fear of taking off from work. Higher costs of care may 

be an indication of waiting longer to seek medical care causing increase severity of 

illness as time of hospitalization. Increase in severity of illness would increase the 

medical and treatment needs of the hospitalized patient. There were no significant 

differences between males and females on age at discharge, length of hospitalization, and 

number of autoimmune diseases. 
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Race 

A greater percentage of Caucasian patients had PPO/POS as payor source when 

compared with African American patients (41.7% vs. 29.7%). The percentages of African 

American patients on self pay (21.8%) and Medicaid (15.2%) were over two times that of 

Caucasian patients (10.2%; 5.5%). Caucasian patients with Graves' disease were 

significantly older at time of discharge when compared with African American patients. 

There were no significant differences between Caucasian and African American patients 

on total charges, length of hospitalization (LOS), and number of autoimmune diseases. 

This was different when compared to Sosa et al. (2007) where the mean LOS for African 

Americans was longer (2.5 days) compared to Caucasians (1.8 days). The mortality rate 

was higher for African American patients (0.4% ), they had a higher incidence of 

complications, and they were more likely to have surgeons with less experience. 

Hispanics also had a higher percentage of surgeons with less experience. The current 

study compared total charges and number of autoimmune diseases where Sosa et al. 

looked at morbidity, incidence of complications and surgeons experience. Sosa et al. did 

not distinguish Graves' disease patients from other members in the sample who received 

a thyroidectomy. One question to consider is the comparison of rural versus metropolitan 

surgeon care and a part of the determination of level of experience and exposure to 

patients with Graves' disease. 
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County of Residence 

The proportion of patients from Dallas and Tarrant Counties on self pay ( 18.6%) 

was over twice that of patients from other counties (8.5% ). More residents of other 

counties had PPO/POS as their payor source ( 4 7 .6%) when compared to residents of 

Dallas and Tarrant counties (33.8% ). Total charges were significantly greater for patients 

who resided in counties other than Dallas/Tarrant. Additionally, residents from counties 

outside Dallas/Tarrant were more likely to have more autoimmune diseases. Graves' 

disease patients who are coming from other counties may be sicker and have more 

medical needs causing increase in total charges. These patients may be coming to the 

metroplex to seek more specialized care than can be provided in the rural areas. Patients 

in rural areas my see general or family practioners with less experience or less exposure 

to autoimmune diseases such as Graves' disease creating a situation where when the 

patient comes to the metroplex they are sicker and require additional services. Patients 

residing in other counties (rural) may be sicker due to increase complex needs of care 

such as additional comorbidities such as other autoimmune diseases. There were no 

significant differences between Dallas/Tarrant and other counties on age at discharge and 

length of stay. When comparing total cost versus length of stay an assumption can be 

made that LOS is not a determinate for severity of disease. 
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Null Hypothesis 2 

Null Hypothesis 2 stated for patients with Graves' disease, age, gender, 

race/ethnicity, or county of residence will not significantly predict cost of hospitalization, 

length of hospitalization, payor source, or number of autoimmune diagnoses. 

Total Charges 

Discharge age, gender, and Dallas and Tarrant counties w~re significant 

individual contributors in predicting total charges. Total charges increased as age at 

discharge increased. Gender was a significant predictor of cost of hospitalization. Males 

with Graves' disease had hospital charges that were 78% higher than females. Males 

may wait until they are sicker before they come to the hospital for medical care. Females 

tend to seek medical care on a more recurring basis and this may reduce the cost of their 

hospitalization or severity of their disease when they are hospitalized. Residing in 

counties other than Dallas or Tarrant also had higher total charges. Race and ethnicity 

were not significant predictors of total charges. 

Length of Stay 

When the age at discharge increased so did the length of stay. The older the 

patient was at time of discharge, the longer their length of stay. Being Caucasian, 

compared to Non-Caucasian, predicted shorter lengths of stay. Non-Caucasians may have 

LOS due to lack of access to care such as insurance. Sosa et al. (2007) reported longer 

length of stays for African American and Hispanic which is validated in this study. In 

addition, Sosa et al. reported an increase in complications and higher mortality rates 
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which may be indicators of LOS. Ethnicity, gender, and county of residence were not 

significant predictors of length of stay. 

Number of Autoimmune Diseases 

Gender was predictive of the number of autoimmune diseases. Being female, 

compared to being male was associated with more autoimmune diagnoses. This is 

validated in the literature. Residing in Dallas or Tarrant counties, compared to other 

counties, was associated with a decreased number of diagnosed autoimmune diseases. 

Increased interest in disease severity of individuals living in rural area·s is noted. Rural 

areas may increase complexity needs of care due to lack of access of care. Additional 

information about environmental issues that may be different in the rural area compare to 

Dallas and Tarrant counties needs to be done. 

Payor Sources 

Age was a statistically significant predictor of all payor sources. Increased age 

predicted decreased odds of having self pay, PPO/POS, HMO, and Medicaid. As 

expected, increased age predicted the payor source of Medicare. Gender was a significant 

predictor of self pay and Medicaid, but not PPO/POS, HMO, and Medicare. When female 

patients were compared to male patients, the results predicted decreased odds of having 

self-pay, but increased odds of having Medicaid. 

Non-Caucasian patients were more likely to have self pay, Medicare, and 

Medicaid as their payor source, while Caucasian patients were more likely to have 

PPO/POS as their payor source. Race was not a significant predictor of HMO payor 
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source. Hispanic patients were more likely to have self pay and Medicaid as their payor 

source, and were less likely to have PPO/POS, HMO, and Medicare. 

County of residence was predictive of self pay and PPO/POS payor sources, but 

not HMO, Medicare, nor Medicaid. Residing in Dallas or Tarrant counties, compared to 

other counties, predicted increased odds of self pay, and decreased odds of PPO/POS. 

Table 27 summaries the null hypotheses. 

Table 27 

Summary Null Hypotheses: Rejected or Not Rejected 

Null hypotheses 

1. For patients with Graves' disease, there will be no 

significant correlation between cost of hospitalization, 

length of hospitalization, payor source, and number of 

autoimmune diagnoses when compared by age, gender, 

race, ethnicity, and county of residence. 

2. For patients with Graves' disease, age, gender, 

race/ethnicity, or county of residence will not significantly 

predict cost of hospitalization, length of hospitalization, 

payor source, or number of autoimmune diagnoses. 
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Discussion 

A review of 297 patients who had total thyroidectomy during the years of 1999 

through 2005 identified 49 (16.5%) patients with Graves' disease (Boostrom & Richards, 

2007). In the current study, Graves' disease patients accounted for 79 of the 294 (27%) 

total thyroidectomy procedures coded for all autoimmune patients. Although the 

percentage is higher in the current study, it's important to note that only thyroidectomies 

among autoimmune patients were included in the total. If all total thyroidectomy 

procedures in the DFW MSA were included in the sample, the percentage of Graves' 

disease patients would likely be more in line with the findings of Boostrom and Richards. 

Medical complications, such as cysts, tumors, and cancer of the thyroid, in additio·n to 

Graves' disease are indicators for surgical intervention. 

Cardiovascular Disease 

The heart is one of the key organs affected by the function of the thyroid gland. 

The unbalanced regulation of thyroid hormones has direct and/or indirect effects on the 

heart. Kahaly and Dillmann's (2005) research identified the effect of thyrotoxicosis on 

the heart, as well as the amount of damage to the heart. Specific to cardiac arrhythmias, 

atrial fibrillation affected 9.3% of Graves' disease patients in this study, compared with 

6.3% of non-Graves' patients, and.atrial flutter was present in 6.7% of Graves' disease 

patients, compared with 0.7% of non-Graves'disease patients. Cardiomyopathy, other 

specified dysrhythmias, and tachycardia were additional diagnoses found to be more 

prevalent among Graves' disease patients. Results from a study by Klein (2005) indicated 
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that 13.8% of patients with hyperthyroidism had atrial fibrillation, compared to 2.3% of 

patients with no thyroid disease. The higher prevalence of atrial fibrillation among non

Graves' disease patients in this study could be explained by the inclusion of other 

autoimmune diseases (ex, SLE) that are believed to cause arrhythmias. While atrial 

fibrillation is known to be a comorbidity of Graves' disease, the sample size of this study 

strengthens the connection between Graves' disease and atrial fibrillation, as well as 

other cardiac arrhythmias. 

In the United States, cardiovascular disease and autoimmune diseases are ranked 

as the second and third leading causes of morbidity for both men and women (Fairweater 

& Rose, 2004). Cardio-respiratory symptoms include tachycardiac agitation, atrial 

fibrillation, shortness of breath (SOB), systolic murmur, palpitations, and angina (i.e., 

chest pain). Ignatavicius and Workman (2006) identified the importance of cardiac 

assessment of the Graves' disease patients. In addition to assessment of cardiac status, 

identification of arrhythmias for Graves' disease patients has been emphasized. 

Streetman and Khanderia (2004) identified symptoms of arrhythmias such as 

tachycardiac agitation, atrial fibrillation, shortness of breath (SOB), systolic murmur, 

palpitations, and angina as key indicators of Graves' disease. These symptoms are also 

key indicators of arrhythmias that may precipitate advanced cardiovascular disease. 

Cardiovascular disease remains the number one cause of mortality among both men and 

women. Because cardiovascular disease is the number one cause of death, this population 
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needs to be assessed more closely to determine if Graves' disease is advanced, requiring 

additional medical, nursing, and health promotion/prevention management. 

A conclusion can be made that appropriate diagnosis and adequate management 

of treatment regimes may result in effective regulatory control of hyperthyroidism in 

Graves' disease patients. Future studies should evaluate descriptive covariates as 

predictors of arrhythmias among Graves' disease patients, as well as other cardiovascular 

diseases. Additionally, access to ambulatory care data would provide key indicators not 

included in hospital databases and offer a longitudinal picture of Graves' disease and its 

relationship to certain comorbidities. 

Gender 

In the current study, the ratio of female to male patients was lower ( 4: 1) than the 

8-10: 1 ratio reported in previous studies (Fairweather & Ross, 2004 ). According to the 

literature females have an increased incidence of autoimmune disease (Brix et al., 2007; 

Criswell et al., 2005; Fairweather & Rose, 2004; Goldman & Hatch, 2000; Guarneri & 

Benvenga, 2007; Maalej et al., 2001; Walsh and Rau, 2000; and Weeks, 2000) which 

gives validity to these findings. Although there were no differences between males and 

females on length of hospitalization, male Graves' disease patients were more likely to 

have significantly higher costs of hospitalization. This could indicate a more severe 

disease state requiring hospitalization, thus explaining the higher percentage of male 

patients in this study. This supposition is backed by findings from Fairweather and Rose 

(2004), who reported that men have an increased severity of autoimmune diseases. Other 
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than individual comorbidities, indicators of disease severity (ie, DRGs) were not assessed 

in this current study. A comparison of Diagnosis-Related Groups with cost of 

hospitalization would give a more accurate account of the relationship between disease 

severity and cost. As previously identified, additional research to develop a disease 

severity instrument for Graves' disease could be used as a diagnostic tool, as well as 

provide a care management benefit. 

Another interesting question to explore is whether male patients with Graves' 

disease are more likely to postpone care until the disease process is more advanced. 

According to the CDC (n.d.), women seek the medical attention they need more often 

than men. Compounding the issue of delay in treatment is the fact that men in this study 

were more likely to be uninsured. Health educators and other health care professionals 

are aware of the connection between lack of access to care and an increase in severity of 

disease. An important task for the health educator is to advocate and promote efforts to 

improve access to health care. 

Heart disease is the number one cause of mortality in women, whereas, 

autoimmune disease is the third highest cause of mortality among women. This fact is 

especially important for women who have family or genetic tendencies for both heart and 

autoimmune diseases. Additional care planning and case management with a team of 

physicians, nurses, dietitians, and health educators are required to help reduce the 

incidence of mortality and decrease health disparities among women. In a time of limited 

resources, it is crucial to use resources wisely. The provision of comprehensive patient 
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education for health promotion will enhance optimal health choices, promote longevity, 

and improve quality of life. 

Socio-Economic Status 

The number of uninsured patients in the current research study was similar to that 

of the general U.S. population in 2005. According to the U.S. Department of Commerce 

(2007), 15.3% of the population was uninsured compared to 15.6% in this study. The 

percentages of uninsured Caucasians and African-Americans in the U.S. (10.8%; 19%) 

were also similar to that of Graves' disease patients (10.2%; 21.8% ). The percentage of 

individuals in the United States who receive Medicaid services are 14% compared to 

12% in this research study. 

Limitations of the Study 

A limitation of the current study is the lack of historical data on date of diagnosis 

with Graves' disease, as well as other comorbidities. Researchers who utilize hospital 

data rely on the accurate representation of any preexisting conditions in the nine possible 

coding categories. Yet, in the DFW MSA, patients with Graves' disease may receive 

ambulatory care from several specialists and may be hospitalized at different locations, 

depending on the specialists' hospital privileges. At present, the lack of interagency 

transparency on medical information places the onus of medical history on the patient. As 

such, hospital data may not accurately represent past comorbidities. To assist with the 

determination of disease severity, future research should evaluate comorbidities to design 

a disease severity measure for Graves' disease. Similar tools already exist for staging 
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severity of SLE (Ward, 2002; Ward, 2005; Ward, 2006; Ward, et al, 2006), heart disease 

(Alemi, Rice, Hankins, 1990; Ammar et al., 2007), and cancer (Heck et al, 2003; 

McWhirter et al., 2007; Shepherd, 1993). 

Another similar limitation is the lack of historical data on prior procedures ( e.g., if 

patients had a thyroidectomy). Future research that includes outpatient data, as well as a 

historical account of procedures would assist in the determination of whether patients are 

hospitalized with exacerbations of preexisting conditions or hospitalized with a new 

diagnosis. In assessing the comorbidities of patients with Graves' disease, this 

information would offer a more thorough description of disease progression and assist in 

care recommendations. 

Recommendations 

1. Future studies should evaluate descriptive covariates as predictors of arrhythmias 

among Graves' disease patients, as well as other cardiovascular diseases. The 

descriptive covariates could include age, race/ethnicity, gender, insurance, 

income, location of residence. The following lifestyle indicators could also be 

measured: stressors, diet, exercise, and smoking status. 

2. Future research should develop a disease severity measure for Graves' disease 

that can be compared with existing severity scores (ex, DRGs).and can be utilized 

for research purposes as well as disease management. 
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3. Future research should utilize ambulatory care data of patients with Graves' 

disease to evaluate significant predictors of severe comorbidities, as well as 

hospitalization. 

4. Those with chronic diseases, like Graves' disease, would be well suited to have a 

health educator as patient advocate. As dictated by reimbursement, standard of 

care is weighted to diagnosis and treatment, with minimal attention to patient 

education. This is in spite of findings that patient education increases self-efficacy 

and decreases learned helplessness among patients with chronic diseases. Thus, it 

is recommended that patient education be included within the care concept for 

Graves' disease patients. 

5. The same health education principles and self-efficacy theories used for patients 

with cardiovascular disease be may be applied when the health educator works 

with Graves' disease patients. 

6. As the focus of care rests mainly on medical management of the disease, health 

providers are missing important learning opportunities related to the patient's 

representation of illness. The health educator, as a vital member of the health care 

team, has the educational knowledge and background to spend the valuable time 

needed with the Graves' disease patient and family to adjust disease management 

based on reason, intuition, and perception. 
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Implications 

Health educators, program planners, epidemiologists, and public health nurses are 

called upon to face the challenge of health education and behavior change for those 

individuals who live with a chronic disease, such as Graves' disease. Continued focus is 

needed on prevention of heart disease, especially for those with certain autoimmune 

diseases. Healthy People objectives challenge health educators and health care providers 

to eliminate health disparities related to gender, income, ethnicity, race, and age. While 

this study addressed gender, race/ethnicity, age, and payor source, no data were available 

on income. Additionally, there was no comparison of chronic illness or quality of life and 

effects on disease. It has been well documented in the literature that social determinants 

have an effect on disease, prevention, and morbidity and mortality. Specific research 

studies that addressed socioeconomic status and Graves' disease were not located for 

comparison with this study. 

The role of epidemiology in chronic disease prevention and health promotion 

includes diseases, such as cardiovascular disease. Remington, Simoes, Brownson, and 

Siegel (2003) challenged public health educators, epidemiologists, researchers, program 

directors, and practitioners to inform the public that chronic disease can be managed 

through epidemiology. Program planning includes assessment of chronic diseases, such 

as cardiovascular disease among Graves' disease patients. Over 28.6% of Graves' disease 

patients were hospitalized with some form of cardiovascular disease as the primary or 

secondary diagnosis. Cardiovascular comorbidities increase the cost of care for Graves' 
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disease patients and greatly impact their quality of life. According to Remington et al., 

both public health officials and policy makers have underestimated the health and 

economic burden of chronic disease. A hypothesis may be made that the focus of care for 

the Graves' disease patient has been on controlling the primary disease, and not on 

patient education. The focus of care must be shifted to the prevention of a secondary 

disease (e.g., cardiovascular disease), which might be caused by uncontrolled thyroid 

dysfunction. Ideally, health promotion and education should become a priority. 

A compounding factor in both Graves' disease and cardiovascular disease is 

smoking. In this study, nearly 11 % of Graves' disease patients smoked, compared with 

7 .6% of non-Graves' disease patients. Patient education must not only emphasize 

standard disease management, but also encourage the patient to modify personal 

behaviors that advance the disease process. Health educators are uniquely qualified based 

on- the theoretical foundation to develop smoking cessation programs. Health educators 

have experience in health behavior theories; patient and community education; program 

planning and development; and an educational background in cultural diversity. 

Multiple comorbidities (e.g., cardiovascular disease, Graves' disease) require 

special consideration when planning health education for the patient and family members. 

Van den Nieuwenhoff, Mesters, Nellissen, Stalenhoef, and de Vries (2006) recommended 

the importance of providing an information packet to Graves' disease patients that will 

educate them on the genetic tendency of Graves' disease and the need to communicate 

this information to family members to promote testing. Education must also include the 
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most common comorbidities and the signs/symptoms of those disorders. Information 

packets have been known to help with patient recall, repetition, retention, reinforcement, 

follow-up, and development of good communication between family members and health 

care providers (Van den Nieuwenhoff et al., 2006). The information packets may 

empower the patient in reducing anxiety of the unknown. While it is important to 

empower the patient to tell family members about the need for genetic testing, additional 

information on health promotion and disease prevention of cardiovascular disease needs 

to be included in discussions with the Graves' disease patient. 

Managing one chronic disease such as Graves' disease is difficult enough, but as 

this research identified, many are managing multiple comorbidities that require acute care 

hospitalization. During this time of health care reform, health educators must be policy 

advocates for individuals who live with chronic diseases, such as Grave's disease. Health 

care reform must include "fostering chronic disease management and health promotion 

through enhanced attention to the patient-provider interface" (Thorne, 2006, p.10S). 

Managing chronic disease is a very taxing effort for patients and their families. 

Frequently, patients may not feel well, which may in tum decreases the patients' ability 

to learn about self care and ways to reduce the need for tertiary intervention. Assessment 

of a patient's health literacy is a crucial component in the initial phase of the educational 

process. Family members must be included in the educational process so they can 

advocate for their relative. Patients who have family members with backgrounds in health 
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education or other types of health care may have an increased advantage in navigating the 

health care system and understanding disease management. 

Patients with Graves' disease who do not have this additional family support are 

challenged even more to care for themselves. Price (2007) identified the importance of 

·accurate self-reporting of disease-related changes to prevent disease progression. 

Individuals who live with chronic disease may be accepting of their condition. Health 

educators must understand the influence of choices made in self-reporting to effectively 

provide health promotion information that promotes healthy living, aging, and longevity 

(Price). 

One solution to help support individuals living with chronic diseases, such as 

Graves' disease, is to provide a virtual community. A health care organization can 

provide and promote the use of a knowledge-based virtual community to promote health. 

Winkelman and Chun (2003) presented a virtual socialization where the chronic disease 

patient becomes a partner in the community of practice instead of an external consumer 

of services. Individuals who live with Graves' disease and have cardiac arrhythmias can 

support and empower others through the sharing of care information. Virtual community 

sites that are based through the provider organizations would provide an additional 

resource or an extension of disease specific support groups. Voluntary health agencies 

can be involved with health promotion services through the development of virtual 

communities. Collaborative partnerships between volunteer health agencies, health 

102 



educators, health care practitioners, patients and families can be formed to develop a 

partnership in health promotion activities (Black, Doman, & Allegrante, 1986). 

Living in rural areas may increase the severity of disease at the time patients are 

hospitalized. Patients may choose to seek a general health care provider instead of 

specialists, such as an endocrinologist. This choice may be based on resources, such as 

payor source, transportation, or other access to care issues. This may delay care and 

increase the incidence of comorbidities, such as cardiac arrhythmias. Health educators 

should become a vital member of rural community clinics to provide health promotion 

and education to clients with special needs. 

Frequently, health care practitioners do not have additional time for extensive 

health care promotion and to meet disease-specific educational needs. Physicians and 

other health care providers have to focus on diagnosis and medical care management, 

leaving limited time to address health promotion and education needs. Nurses seldom 

have additional time to address other patient care issues besides medication management 

and disease specific information. Health educators who can work with the health care 

team to bridge the gap for health promotion and education need to be included as a vital 

part of the patient's care team. It is a low cost, effective way to extend the services of any 

clinic practice and is an effective management of time and resources. Health education 

for the Graves' disease patient can focus on ways to identify signs/symptoms of 

uncontrolled thyroidtoxosis and cardiovascular disease. Once the patient is stable, 

additional information would be welcomed. Important disease management factors that 
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the health educator could address with the patient and family are: dietary management for 

weight reduction and maintenance; foods that promote electrolyte balance and cholesterol 

regulation; adequate hydration; exercise promotion; stress reduction; navigation of the 

medical system; and effective ways to be well rested. Empowering the patient to become 

actively involved in recovery from disease to the establishment of health promoting 

behaviors is vital to the successful management of chronic disease. The health educator 

is well equipped to facilitate in this role which will reduce the complications of Graves' 

disease. 

Implications for further research include qualitative studies on Graves' disease 

patients' beliefs about living with the disease. Utilization of assessment instruments 

during the interview process to measure illness cognitions, such as illness perceptions, 

beliefs, and personal models of illness questionnaires used in cardiovascular studies, will 

help with communication in identifying beliefs, coping, and behaviors needed to promote 

health. The importance of inclusion of family members' perceptions, beliefs, and 

behaviors must be included in this data gathering process. The focus of clinical practice 

must continue to move "to a more patient centered approach where the patient's 

perspective of their illness and the implications this has for the management of their 

illness, treatment, and general health is taken into consideration during health care" 

(Hirani & Newman, 2005, p.1235). 
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