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SUMMARY 

 Endometrial cancer (EC) is the fourth most frequently diagnosed and the most common 

gynecologic cancer among American women (1). Past research suggests that racial/ethnic 

differences in EC outcomes exist (2-9); however these differences were almost exclusively 

examined in NHW and NHB women. Asians and Hispanics represent the fastest growing 

minority populations in the United States (U.S.) (10), yet most investigations have failed to 

include them in their analyses. In addition, previous research has generally presented results for 

overall EC, although recommended treatment regimens vary by histologic subtype (11) and 

there is evidence that subtype-specific survival differences exist (12).  

The goal of this research was to assess whether racial/ethnic differences in stage at 

diagnosis, treatment modalities and 5-year overall survival existed and explore what factors 

mediated these differences. Our investigation focused on comparing EC outcomes stratified by 

four EC subtypes: (1) low-grade endometrioid carcinomas (LGEC), (2) high-grade endometrioid 

carcinomas (HGEC), (3) clear cell carcinomas (CCC) and (4) serous carcinomas (SC) between 

NHB, Hispanic, non-Hispanic Asian (NHA), non-Hispanic Pacific Islanders (NHPI), non-Hispanic 

American Indian/Alaskan Natives (NHAIAN) and NHW women. We were able to address these 

questions by performing cross sectional analyses of diagnosis stage and treatment modalities 

and a retrospective cohort survival study using data from the National Cancer Database 

(NCDB); one of the largest and most comprehensive dataset of EC in the U.S. and Puerto Rico 

(13). 

Our findings demonstrated that the burden of EC is not equally distributed across 

racial/ethnic groups and that compared to NHW women, NHB women are significantly more 

likely to be diagnosed with aggressive EC subtypes. In addition, we found that NHPI and NHA 

women had higher odds of diagnosis with LGEC and NHB and NHA had higher odds of 

diagnosis with HGEC than NHW women. 
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SUMMARY (CONTINUED) 

In regards to treatment, the results from our investigation showed that racial/ethnic 

differences in receipt of surgery exist, after accounting for potential confounders. Notably, NHB 

women were the only minority group that had higher odds of not receiving surgical treatment 

than NHW, across all EC subtypes. Our results also demonstrated that Hispanic and NHAIAN 

women diagnosed with LGEC had significantly higher odds of not receiving surgery than NHW. 

Moreover, NHPI had five times higher odds of not receiving surgical treatment for SC than 

NHW. Additionally, our results showed that health insurance modified the relationship between 

race/ethnicity and receipt of surgical treatment in women diagnosed with LGEC and that those 

differences were almost exclusively present in only the 55.2% of patients with private health 

insurance. When assessing racial/ethnic differences in the receipt of radiation therapy and 

chemotherapy, we demonstrated that NHAIAN diagnosed with SC had higher odds of not 

receiving radiation therapy than NHW. Moreover, NHB women diagnosed with CCC had higher 

odds and NHA diagnosed with LGEC had lower odds of not receiving chemotherapy than NHW. 

Although chemotherapy is usually recommended for later-stage disease, no differences in 

receipt of chemotherapy were detected in stage-stratified models. Lastly, the results of the 

mediation analyses showed that racial/ethnic differences in receipt of surgical treatment in 

women diagnosed with LGEC, HGEC and SC were partially mediated by the socio-economic 

(SE) domain. 

With respect to survival, NHB women diagnosed with LGEC, HGEC and SC had a lower 

overall 5-year survival than NHW, after accounting for potential confounders. In addition, NHA 

diagnosed with LGEC and Hispanics diagnosed with HGEC had a higher overall 5-year survival 

than NHW women. Lastly, the results from our mediation analyses demonstrated that receipt of 

surgical treatment and the SE domain contributed to NHB-NHW differences in overall 5-year 

survival in women diagnosed with LGEC and HGEC.  
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SUMMARY (CONTINUED) 

The results from our study have some important implications as they showed that 

considering EC as a homogenous disease distorts the association between race/ethnicity and 

EC outcomes. In addition, our findings demonstrated that some results from unadjusted models 

differed substantially from adjusted models. Thus, caution is advised in evaluating previously 

published studies on racial/ethnic differences in EC that failed to individually evaluate 

associations for ED subtypes and to adjust for demographic, socio-economic and medical 

treatment factors. 

To conclude, subtype-specific racial/ethnic differences in stage at diagnosis, receipt of 

treatment and 5-year overall survival in women diagnosed with EC exist. These differences can 

be attributed to several factors, including a lack of knowledge about EC symptoms, refusal of 

surgery by women of lower socio-economic status (SES), and structural and social barriers 

present in areas of lower SES. Interventions to address the detected disparities could consist of 

efforts to improve the timeliness of diagnosis by raising the awareness about EC symptoms, to 

increase knowledge about the necessity of EC surgery in women who are likely to refuse 

treatment, and to assist women of lower SES overcome barriers to accessing health services 

present in the area they live in. These interventions could be carried out within the framework of 

a patient navigation project or with the aid of community/social workers. 
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I. INTRODUCTION 
 

A. Aims and Hypotheses 

The overarching goal of this research was to assess whether racial/ethnic differences in 

stage at diagnosis, treatment modalities and overall 5-year survival existed and to identify 

factors mediating these differences. 

This research used secondary data from the NCDB, representing approximately 70% or 

approximately 230,000 newly diagnosed EC cases in the U.S. and Puerto Rico between 2003 

and 2012. 

1. Specific Aim 1 

We characterized racial/ethnic differences in tumor, socio-demographic and treatment 

facility factors. In addition, we assessed whether EC subtype-specific differences in stage at 

diagnosis existed between minority and NHW women. We hypothesized that there would be 

racial/ethnic differences in tumor, socio-demographic and treatment facility characteristics and 

that racial/ethnic differences in stage at diagnosis would vary by EC subtype. 

2. Specific Aim 2 

 

We assessed whether EC subtype-specific racial/ethnic differences in receipt of EC 

treatment, defined as surgery, radiation therapy and chemotherapy existed. In addition, we 

evaluated individual factors and domains of factors that could be mediating the detected 

racial/ethnic treatment differences. We hypothesized that there would be differences in receipt 

of each treatment modality and that these differences would vary by histologic subtype.  

3. Specific Aim 3 

 

We evaluated whether EC subtype-specific racial/ethnic differences in 5-year overall 

survival existed. In addition, we assessed what individual factors and domains of factors 
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mediated the detected racial/ethnic overall 5-year survival differences. We hypothesized that 

there would be differences in 5-year overall survival and that these differences would vary by 

histologic subtype.  

B. Rationale for Proposed Research 

 

Endometrial cancer is the most common gynecologic cancer and the fourth most 

commonly diagnosed cancer among U.S. women. It impacts the lives of many women and in 

the near future will impact many more (14). The incidence of EC is increasing, as are mortality 

rates (7, 14). The number of EC cases diagnosed annually is expected to significantly increase 

in the next two decades (25). It is estimated that the incidence of EC will nearly triple between 

2015 and 2030, and that the mortality rate will increase by 18% (25). 

Past research suggests that racial/ethnic differences in EC tumor presentation, 

treatment and survival exist (2-9). These differences were extensively documented among NHW 

and NHB women; however, a very limited number of studies characterized them in other 

minority groups. In recent years, the number of minority populations living in the U.S. has 

increased (15) especially those coming from Hispanic and Asian countries (10). Consequently, it 

is essential to understand factors related to EC diagnosis and treatment, particularly with 

respect to the changing demographics of the U.S. (10). Both the expected increase in the 

incidence of EC, and the increase in immigration support further investigation of tumor 

characteristics in minority populations, their treatment patterns as compared to NHW and their 

clinical outcomes. This additional knowledge will provide crucial information for the future 

planning of interventions to address potential differences in EC cancer outcomes. 

There are two main types of EC characterized by the clinico-pathological and etiological 

characteristics. In the past, EC was analyzed as a homogenous disease, even though it had 

been established that the subtypes of EC significantly differed from each other (16). 

http://cebp.aacrjournals.org/content/24/9/1407.full#ref-25
http://cebp.aacrjournals.org/content/24/9/1407.full#ref-25
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Consequently, because 80% of women diagnosed with EC are diagnosed with Type 1 tumors 

(7, 17), the results of these studies were more likely to predominantly reflect the patterns of 

Type 1 EC. This important limitation is depicted in a comprehensive report on ovarian cancer 

released by the National Academy of Sciences in March 2016 (18). One of the main overarching 

recommendations of the Academy is to perform subtype-specific research and stop analyzing 

ovarian cancer as a homogenous disease. Doing so will help advance scientific understanding, 

thereby helping reduce ovarian cancer morbidity and mortality. This recommendation can be 

extended to EC research since, similar to ovarian cancer, EC is not a homogenous disease. 

In addition, the current literature, with the exception of a single study that used the 

NCDB, is not generalizable to the entire population of the U.S. In fact, seven of the ten studies 

that included minority populations used Surveillance, Epidemiology and End Results data 

(SEER). The remaining three used, the data from a single institution in New York City, the 

Department of Defense centralized tumor registry data and the data from the NCDB (only for the 

2000-2001 period) (5, 19, 20). Surveillance, Epidemiology and End Results data is limited 

because it only includes 18 population-based registries and covers approximately 28% of the 

U.S. population (21). While the SEER registry has almost complete ascertainment among 

regions captured, it is limited in the regions represented. (21) It fails to consider highly 

segregated cities, such as Chicago, Milwaukee and Philadelphia, in which racial differences in 

outcomes may differ due to segregation patterns (22). Another weakness of the SEER dataset 

is the lack of the availability of information regarding patients’ health insurance and treatment 

with chemotherapy. This represents an important limitation as health insurance impacts access 

to care (23) and chemotherapy is one of the main treatments recommended for patients 

diagnosed with later-stage EC.  

In summary, in addition to lack of generalizability, there are four important limitations of 

EC studies that included minority populations in their analyses and they include the lack of (1) 
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the description of current EC tumor characteristics by race/ethnicity other than black, (2) EC 

subtype-specific analyses, (3) adjustment for important demographic, socio-economic, tumor 

characteristic and treatment variables when assessing treatment and survival differences, and 

(4) information about factors mediating treatment and survival differences.  

To the best of our knowledge, this study is the first to report the results of the 

relationship between race/ethnicity stage at diagnosis, three main EC treatment modalities, and 

5-year overall survival after accounting for potential confounders. Moreover, this study is the first 

to compare women from five minority groups to NHW and explore factors mediating these 

differences. 

C. Background 

 

1. Burden of the Disease 

 

Endometrial cancer is the fourth most frequently diagnosed and the most common 

gynecologic cancer among American women (1). The American Cancer Society (ACS) 

estimated that in 2015, 54,870 women were diagnosed with the disease, which roughly 

represents 3.3% of all cancer cases (1). The incidence of EC is 25.1 cases per 100,000 women 

a year and in 2012, there were an estimated 621,612 women living with the disease (1). At 

some point during her lifetime, a woman from the general population has a 2.8% chance to be 

diagnosed with EC (1).  

2. Types of Endometrial Cancer and their Risk Factors 

 

There are two major categorizations of EC, determined by the clinico-pathological 

characteristics of the tumors (16, 17, 24, 25). Eighty percent of women diagnosed with EC are 

diagnosed with Type 1 and twenty percent with Type 2 tumors. Histologically, Type 1 tumors 

represent the LGEC; a subtype of the malignant epithelial tumors. Type 2 tumors represent four 
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other subtypes of the malignant epithelial tumors; (1) HGEC, (2) CCC, (3) SC and (4) 

carcinosarcomas (CS). In addition to the epithelial tumors, Type 2 ECs also include four 

subtypes of the malignant mesenchymal tumors (sarcomas); (1) low-grade endometrial stromal 

sarcomas (ESS), (2) high grade ESS, (3) undifferentiated uterine sarcomas and (4) uterine 

leiomyosarcomas (7, 11, 26, 27).  

Moreover, both types of tumors differ etiologically. While Type 1 tumors are estrogen-

dependent, Type 2 tumors are characterized by genetic mutations (16, 17). The most common 

factors that affect a woman’s risk of diagnosis with Type 1 EC are those that increase her 

exposure to circulating levels of estrogen or decrease her exposure to progesterone. (1, 28, 29). 

(TABLE I) 

Because Type 2 EC are rare and therefore not studied as extensively as Type 1, the 

understanding about the epidemiology and biology of these types of tumors is limited. There is 

evidence that Type 2 tumors are not estrogen driven, but rather are characterized by the 

mutation of the p53 tumor suppression gene and the over expression of human epidermal 

growth factor receptor 2 (HER-2) oncogene (2, 17, 19, 27, 30). There is evidence that in 

comparison to Type 1 EC, Type 2 tumors are diagnosed more frequently in older, post-

menopausal, normal weight and multiparous women (31). 

3. Incidence 

 

During the last decade, the incidence of EC has been increasing (1). This increase is 

believed to be due to a growing prevalence of obesity and to a lesser extent, an increased 

prevalence of diabetes (8, 32). Although these factors increase the risk for Type 1 EC, it is still 

unclear which type of EC is responsible for the overall increase in incidence. 
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TABLE I: HORMONAL FACTORS ASSOCIATED WITH ENDOMETRIOID CARCINOMA 

RISK FACTORS PROTECTIVE FACTORS 

Use of estrogen replacement therapy Use of birth control pills 

Use of tamoxifen Pregnancy 

Increased total lifetime number of menstrual 

cycles 
 

Obesity  

Ovarian tumors that produce estrogen  

Polycystic ovary syndrome  

 
 
 
 

 
Some studies reported an increase in incidence for Type 1 (33, 34) and others for Type 

2 tumors (7, 35). Furthermore, it is estimated that in the future, the overall incidence of EC is 

expected to rise even more and increase from approximately 55,000 in 2015 to 82,000 in 2020 

and 122,000 in 2030 (14). By 2013, EC was projected to surpass colorectal cancer and become 

the sixth most frequently occurring cancer in terms of absolute cases (14). It is believed that this 

dramatic increase will occur as a result of an aging population, increased prevalence of obesity 

and other unknown factors associated with Type 2 EC (14). 

4. Symptoms, Screening and Tumor Characteristics 

 

The typical symptoms of EC are abnormal vaginal bleeding, spotting or discharge (28). 

Non-specific symptoms such as a pain in the pelvis, the detection of an abnormal mass and 

weight loss can also be associated with EC.  

There are no effective screening tools for EC; however because the disease is 

symptomatic in most cases, it is often diagnosed at an early stage (1). It is estimated that in 

67% of cases, EC is diagnosed at a localized, in 21% at a regional and in 8% at a distant stage 

(1). Diagnosis stage is one of the most important prognostic factors for survival as, for early 

stage tumors, surgery is considered to be curative (36). EC can be either diagnosed with an 
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ultrasound scan and/or a sampling of endometrial tissue that is usually performed with an 

endometrial biopsy, hysteroscopy or dilation and curettage (39). In most cases, endometrial 

tissue sampling allows determination of the clinical stage, grade and histology of the disease 

(40, 41).  

Type 1 EC are usually diagnosed at an earlier stage and lower grade than Type 2 

tumors and therefore have better prognosis (4, 7). Because of their histopathological properties, 

Type 1 tumors are usually confined to the uterus while Type 2 tumors, even if diagnosed at an 

early stage, may already have spread to the lymph nodes or other organs (42). It is estimated 

that 52–70% of Type 2 EC show extrauterine spread at the time of surgery, compared to 4.6% 

of Type 1 tumors (43-45). 

Despite the lack of a screening test for EC, studies have demonstrated that having a 

regular source of medical care such as a primary care physician increases the chance of 

patients being diagnosed with early-stage tumors (40, 41).  

5. Treatment Modalities 

 

 There are four main treatment types for EC: surgery, radiation therapy, hormonal 

therapy and chemotherapy. Treatment guidelines for EC are set by the National Comprehensive 

Cancer Network (NCCN), and represent the recognized standard for clinical policy in oncology 

(11). While surgery is recommended for every patient diagnosed with EC, regardless of the 

clinical diagnosis stage, grade and histology, the recommendations regarding adjuvant 

treatment such as radiation therapy, hormonal therapy, chemotherapy or clinical observation are 

not as straight forward. For example, an appropriate treatment for women diagnosed with stage 

IA SC or carcinosarcoma could include four options: (1) surgery and observation,(2) surgery 

and chemotherapy (3) surgery, chemotherapy and vaginal brachytherapy and (4) surgery and 

tumor directed radiation therapy (11). Overall, early-stage Type 1 EC are treated with surgery 
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alone; however risk factors such as the presence of the p53 mutation may alter the treatment 

protocol. Currently, there is no well-established treatment protocol for the use of adjuvant 

treatment for patients diagnosed with early and advanced-stage disease of any subtype. The 

adequate adjuvant treatment has yet to be determined (46-48). 

 Endometrial cancer tumors are pathologically staged during surgery. Hysterectomy and 

bilateral salpingo-oophorectomy are the underlying basis for treatment of EC. Surgery can be 

performed through laparotomy, vaginally or through less invasive techniques such as 

laparoscopy or robotic surgery (11). During surgery the peritoneal cavity is assessed and in 

some instances a lymphadenectomy is performed. Although the main route of the spread of EC 

is through the lymph nodes, two clinical trials have recently showed no survival benefits for 

patients who underwent lymphadenectomies (49, 50). Consequently, to avoid over-treatment, 

the National Comprehensive Cancer Network (NCCN) recommends a more selective and 

tailored lymphadectomy approach (11). For women who underwent pathological staging, 

adjuvant treatment can be recommended based on risk factors such as age, positive 

lymphovascular space invasion, tumor size, depth of invasion and lower uterine segment 

involvement (48, 51). 

 Radiation therapy is the most common adjuvant treatment used for EC. In addition, 

radiation therapy can be prescribed for recurrent tumors instead of surgery, when surgery is not 

feasible due to the extent of the disease or the presence of medical comorbidities such as 

obesity, diabetes, cardiovascular disease, and pulmonary disease (11). Radiation therapy 

includes tumor directed radiation therapy such as vaginal brachytherapy or external beam 

radiation therapy and pelvic radiotherapy. 
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 Hormonal therapy can be considered for patients who are not candidates for surgery or 

radiation therapy. It is only indicated for grade 1 and 2 carcinomas and mainly involves the use 

of progestational agents, tamoxifen and aromatase inhibitors (52).  

Chemotherapy is recommended for older patients or patients diagnosed with metastatic 

disease, i.e. advanced grade (grade III-IV) and stage tumors (stage II-IV) (53). Several 

randomized trials have shown that the use of multiple agent chemotherapy, as compared to 

single agent, was more effective because of the improved response rate and progression-free 

survival with negligible impact on overall survival (53-55). The two agents found to be the least 

toxic were the cisplatin and paclitaxel. Single agent chemotherapy is still used in patients who 

are believed to have unacceptable side-effects from the multiple agent treatment. 

6. Mortality and 5-year Survival 

 

According to the ACS, in 2015, out of the 54,870 women diagnosed, 10,170 women died 

of EC. This represents a case fatality rate of approximately 18.5%. There is evidence that 

because of the increase in incidence, mortality rates are expected to increase from 10,170 

cases in 2015 to 12,000 in 2030 (7, 14). For all types of EC combined, the median age at death 

is 70 and the overall 5-year relative survival rate is 81.7% (1) The stage-specific 5-year relative 

survival rates are 95.3% for localized, 68.2% for regional and 16.9% for distant stages. 

Importantly, the 5-year relative survival rate for women diagnosed with a distant stage EC 

(16.9%) is lower than that for those diagnosed with distant stage ovarian cancer (28.8%) (56). 

These numbers illustrate how important the diagnosis stage is in the prognosis of the disease. 

In addition to diagnosis stage, diagnosis grade and histologic subtypes are important 

prognostic factors for EC are diagnosis stage, grade and histology type. Type 2 ECs tend to 

have worse prognosis than Type 1 as they are often diagnosed at a later stage and are more 

aggressive (35). An analysis of the SEER data showed that although Type 2 EC tumors 
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accounted for only 28% of all EC diagnoses, they were responsible for 74% of all deaths (41). In 

addition, Type 2 tumors cause 50% of EC recurrences and their 5-year survival is significantly 

lower than for Type 1, 90% vs. 35% (41). (TABLE II) 

 
 
 

 
TABLE II: DIFFERENCES BETWEEN TYPE 1 AND TYPE 2 ENDOMETRIOID CARCINOMAS (41) 

TYPE 1 ENDOMETRIAL CANCERS: TYPE 2 ENDOMETRIAL CANCERS: 

70-80% of EC diagnoses 20-30% of EC diagnoses 

26% of EC deaths 74% of EC deaths 

50% of EC recurrences 50% of EC recurrences 

5-year survival rate of 90%  5-year survival rate of 35%  

4.6 % show extrauterine spread at the time of 
surgery 

52-70% show extrauterine spread at the time of 
surgery 

 
 
 
 

7. Analytic Methods Background: Mediation Analysis 

 

Mediation analysis is a statistical method of estimating the underlying relationship 

between an independent and a dependent variable by quantifying the proportion of the disparity 

between the two explained by a mediator or group of mediators (57).  

Previous studies have used mediation analyses to understand the effect of various 

important demographic, clinical, and treatment facility factors on the relationship between 

race/ethnicity and cancer outcomes (58-61). A recent study performed in Chicago found that the 

observed racial differences in receipt of mastectomy were primarily mediated by diagnosis stage 

and not patients’ SES. The authors suggested that in order to attempt to decrease mastectomy 

treatment differences in this population, it would be necessary to act on factors that are 

associated with diagnosis stage rather than the SES differences that exist between the two 

populations. Importantly, the mediating effect of diagnosis stage was different when comparing 
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NHB to NHW and Hispanics to NHW (59). Another recent study estimated the mediating effect 

of treatment facility factors on racial/ethnic differences in delayed diagnosis for breast cancer. 

The authors found that all facility factors accounted for 43% of the disparity in diagnostic delay. 

The extent of mediation of facility factors was very similar when comparing NHB to NHW and 

non-Hispanics (NH) to NHW (62).  

In the simplest form of a mediation analysis, the total effect of the independent variable 

on the dependent variable is estimated by the sum of the direct and indirect effects (A*B+C) 

(63). The direct effect is the effect of the independent variable on the outcome (C) (Figure 1). 

The total indirect effect is the product of the effect of the independent variable on the mediator 

(A) by the effect of the mediator on the dependent variable (B).  

Mediators are usually selected based on current literature and conceptual frameworks. 

Statistically, three conditions need to be met for a variable to be considered a mediator (57): (1) 

the independent variable needs to be significantly associated with the mediator, (2) the mediator 

needs to be significantly associated with the dependent variable, (3) and the independent 

variable needs to be significantly associated with the dependent variable. Once the mediators 

have been tested, one can evaluate their effect on the relationship between the independent 

and dependent variables by comparing fully adjusted models with models unadjusted for the 

mediators and assess the change in the measure of association (57).  

Mediation is a very useful addition to traditional multivariable analyses as it can help to 

determine to what extent, if at all, the hypothesized mediating factors are responsible for a 

disparity. In addition, if some factors are found to be mediators, performing a mediation analysis 

can help target key problems and design appropriate intervention to minimize inequalities.  
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Figure 1: Mediation analysis model showing the relationship between the independent and the 
dependent variable through a direct (C) pathway and indirect (A*B) pathway going through a 
mediator 
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II. RACIAL DIFFERENCES IN ENDOMETRIAL CANCER 

 

Past research suggests that racial/ethnic differences in EC tumor presentation at 

diagnosis, treatment and survival exist (2-9). These differences are extensively documented 

among NHW and NHB women for overall EC and in some cases for Type 1 and Type 2 tumors; 

however, a very limited number of studies characterized them in other minorities.  

In the last fifteen years, only ten studies assessed racial/ethnic differences in EC 

outcomes in minority populations. Seven of these studies analyzed Hispanics, two Asians, one 

Asians/Pacific Islanders (API) and one American Indians/Alaskan Natives (AI/AN) (3, 5, 7, 19, 

20, 26, 64, 65). In seven out of the ten studies, EC was analyzed as a homogenous disease. 

Consequently, because 80% of women diagnosed with EC are diagnosed with Type 1 tumors, 

the results of these studies are more likely to predominantly reflect the patterns of Type 1 

tumors. While all of the studies assessed survival, only three of them assessed treatment 

differences. In only four studies, in addition to the Kaplan-Meier (KM) curves, presenting the 

unadjusted estimates, the authors presented the results for the Cox-proportional hazard models 

adjusted for relevant confounders. However, none of the studies that reported racial/ethnic 

treatment differences presented results from adjusted models. Tumor aggressiveness and 

socio-economic variables were shown to be significantly associated with treatment and survival 

when comparing NHB to NHW women (26, 66, 67). Thus, models predicting treatment and 

survival should at least be adjusted for these variables in order to provide some meaningful 

information about treatment and survival differences in minority populations. (The summary of 

all studies is available in TABLE XXI, APPENDIX A) 

A. Differences in Cancer Incidence 

 

The incidence of EC is greatest among white women. The ACS estimates the 2008-2012 

age-adjusted incidence rates of EC at respectively 25.8 cases per 100.000 women a year for 
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Whites and 24.0 for Blacks. However, the authors of a SEER and Behavioral Risk Factor 

Surveillance System study analyzing women 50 years and older, found that when accounting for 

a higher prevalence of hysterectomies among black women, since 2004, the incidence of EC 

among black exceeded that of white women (68). While the age-adjusted incidence for all types 

of EC combined is higher among NHW, NHB women have a higher age-adjusted incidence of 

Type 2 tumors and NHW have a higher age-adjusted incidence of LGEC (7). The results from 

the recent Annual Report to the Nation on the Status of Cancer estimates that after breast, lung 

and colon cancers, between 2005 and 2009, EC had the fourth highest cancer incidence among 

women of both races (40). Using SEER, a study found that for all types of EC, between 2000 

and 2011, there was a positive 2.5 annual percentage change (APC) in the age-adjusted 

incidence for NHB and only 0.6 APC for NHW. (TABLE III) When stratifying by histology 

subtype, among NHB, this increase is primarily driven by an increase in Type 2 tumors and 

more specifically CS (APC=3.4) and SC (APC=3.8). Although the APC for overall EC seemed 

stable among NHW, there were also some variations in the age-adjusted incidence rates across 

different tumor subtypes. Over the years, among NHW, there was a decrease in incidence rates 

for LGEC (APC = -0.8) and HGEC (APC= -2.5) and an increase in incidence for other (APC = 

5.4), SC (APC = 2.8) and CS (APC = 1.9). Across the whole study period, NHB women were 1.9 

times more likely than NHW (iRR = 1.90; 95% CI 1.66-2.18) to be diagnosed with CCC 2.5 

times more likely to be diagnosed with CS (iRR = 2.48; 95% CI 2.32-2.64) and 2.2 times more 

likely to be diagnosed with SC (iRR = 2.20; 95% CI 2.02-2.33) (7). 

The 2008-2012 age-adjusted incidence rates of EC for all histologic subtypes for women 

of other racial/ethnic subgroups is lower than that of Whites and Blacks. It is estimated that the 

incidence rate per 100,000 women is respectively 19.9 for API, 19.8 for AI/AN and 20.7 for 

Hispanics (1, 7, 26). Similar to NHW and NHB women, data show that between 2005 and 2009, 
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EC had the fourth highest incidence of all cancers, among women of each racial/ethnic group 

except for API women, in whom thyroid cancer was the fourth most common cancer (40). 

 
 
 
  

TABLE III: AGE-ADJUSTED INCIDENCE RATES FOR ENDOMETRIAL CANCER BY HISTOLOGIC 
SUBTYPE AND RACE/ETHNICITY, SEER 2000-2011 

ENDOMETRIAL 
CANCER 

SUBTYPES 

RACE/ETHNICITY 
ANNUAL PERCENTAGE CHANGE (APC) 

NHW NHB Hispanic Asian 

All types 0.6* 2.5* 1.8* 2.5* 

Low-grade 
endometrioid  

-0.8* 1.0* 0.4 0.7 

High-grade 
endometrioid 

-2.5* -0.5 -1.5 -0.8 

Serous 2.8* 3.8* 4.5* 9.0* 

Carcinosarcomas 1.9* 3.4* 2.2 3.3* 

Clear Cell 1.4 0.4 1.4 Value could not 
be calculated 

Other 5.4* 4.0* 7.4* 10.3* 

* Statistically significant 

 
 
 
 
 

The age-adjusted incidence of all types of EC increased as much for Asians as it did for 

Blacks (APC= 2.5) When stratifying by histologic subtype, in Asian women, the age-adjusted 

incidence rate dramatically increased for SC (APC= 9.0) and other tumors (APC= 10.3) and CS 

(APC= 3.3). Among Hispanics for all type EC, the APC increased by 1.8%, which was also 

driven by an increase in SC (APC= 4.5) and other tumors (APC= 7.4). The authors concluded 

that when compared with NHW women, Asians and Hispanics had the same or lower incidence 

rate ratios for all EC histologic subtypes. (TABLE III) (7) 
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B. Differences in Stage at Diagnosis and Histopathologic Factors 

 

Diagnosis stage, grade and histology are the most important prognostic factors for 

women diagnosed with EC (11). SEER data shows that between 2002 and 2008, approximately 

15.7% of black women and 7.7% of Whites were diagnosed with a distant stage of EC (1).  

Black women’s greater likelihood of diagnosis with later-stage EC is believed to be 

partially explained by diagnoses with more aggressive tumors such as the sarcomas, SC, CCC 

and CS (67).Using SEER, the authors found that 12% of NHB vs. 5% of NHW were diagnosed 

with SC and 13% vs. 4% diagnosed with CS. In addition, overall, in the whole sample, 81% of 

NHW women were diagnosed with Type 1 EC vs. only 62% for NHB (7). Differential genetic 

variations such as mutation of the p53 tumor suppression gene and the over expression of the 

HER-2 oncogene, between white and black women make them more likely to be diagnosed with 

more aggressive tumor subtypes. Past research found that p53 mutation and HER-2 over 

expressions are more commonly found in Type 2 cancers and are also significantly more 

common among black women (30). On the contrary, mutations in the phosphatase and tensin 

homolog (PTEN) tumor suppressor gene commonly associated with the endometrioid type 

tumors are more likely to occur in white women. Potential differential expression of other genes 

between both races have also been described; however because it is a new area of research 

none of them have been confirmed (69-72). 

According to the ACS, approximately 9.5% of Hispanics, 9.0% of API and 7.0% of AI/AN 

were diagnosed with a distant stage of EC between 2002 and 2008 (1). In the single-institutional 

study performed in the Bronx neighborhood in New York City, the authors concluded that there 

were no differences in stage and grade at diagnosis between Hispanic and White women 

diagnosed with Type 1 EC. However, Hispanics had higher proportions of Type 2 tumors 

although of similar histologic subtypes when compared to Whites (20). Yet, when using the 

1988-2009 SEER data, other authors found that when compared to Whites, a higher proportion 
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of Hispanics diagnosed with Type 2 EC were diagnosed with SC and CCC (50% vs. 46%, 

P = 0.03) and a later-stage disease (43.8% vs. 36.6% respectively, P = 0.04). (64). Among the 

patients who underwent a lymphadenectomy, the rate of positive lymph nodes was higher in 

Hispanics than in Whites (27.6% vs. 23.1%, P = 0.02). An older study that used the 1992-1998 

SEER data found that when compared to NHW, Hispanics, had lower rates of CS, SC and CCC 

(26), and that Hispanics diagnosed with Type 1 tumors were less likely to be diagnosed with 

later stage and with undifferentiated or unknown grade tumors than NHW (26). Finally, the 

results of the most recent study that used the 2000-2010 SEER data showed no differences 

between Hispanic and NHW in any of the EC histologic subtypes (7).  

A study that used the 1988-2009 SEER data found that a higher proportion of Asian 

women were diagnosed with later-stage EC (15.6% vs. 13.3% respectively, P = 0.04) and with a 

higher proportion of CCC and SC (10.6% vs. 9.6%, P = 0.041) than NHW. No differences were 

reported between AI/AN and NHW (3). However, another study using 2000-2010 SEER data 

demonstrated that the age-adjusted incidence rates for Type 2 tumors were lower in Asian 

women than in NHW (7). Finally, in a study using the Department of Defense centralized 

registry data, Asian-Pacific Islanders were diagnosed with the same stage, grade and histologic 

subtypes of EC as Blacks but with higher grade tumors and less favorable histologies than 

Whites (19). 

C. Treatment Differences 

 

Several older studies suggested that black women when compared to white were less 

likely to undergo pathologic staging at every stage of diagnosis and were less likely to be 

treated for advanced disease (4, 73). These treatment differences could potentially be explained 

by the fact that black women have a greater likelihood of being obese, diabetic and 

hypertensive when compared to whites (6, 74). According to the authors, these comorbidities 

are not only responsible for an increased probability of EC diagnosis, but can also explain a part 
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of the treatment differences as they might represent some contraindications for surgery. 

Moreover, the HER/neu oncogene more commonly found in Type 2 EC and more frequent in 

black women was found to be associated with chemotherapy resistance (30).  

Yet, more recent studies showed that there were no white-black treatment differences in 

women diagnosed with EC (67, 75, 76). It is therefore hypothesized that treatment inequalities 

between both races have decreased or disappeared (77). However, even when women of both 

races receive the same treatment modalities, black women are still more likely to die when 

compared to their white counterparts (78, 79). 

In a study that used SEER data, the authors concluded that among women diagnosed 

with EC, the proportion of Asians who underwent a lymphadenectomy was significantly higher 

(56.7% vs. 48.2%, P <.001) while the proportion of those treated with radiation therapy was 

significantly lower (21.8% vs. 26.0%, P <.001), when compared to NHW (3). In the same study, 

AI/AN were less likely that NHW to be treated with radiation therapy (21.7% vs. 26.0%, P < 

.001); but differences in receipt of lymphadenectomy were not evident. Yet in an older study 

using the Department of Defense tumor registry data, after adjusting for diagnosis stage, the 

authors did not see any differences in receipt of radiation therapy, chemotherapy or hormonal 

therapy between white, black and API women diagnosed with overall EC (19). In a study that 

used SEER data, among patients diagnosed with Type 2 EC, NHW women were more likely to 

be treated with radiation therapy than HW (42.3% vs. 39.5%, P = 0.04), but there were no 

differences in the reception of lymphadenectomy treatment between both races (64). None of 

the studies that analyzed minority populations accounted for potential confounders. 

D. Mortality and Survival Differences 

 

The EC mortality rate for black women is nearly twice as high as that of whites 

(7),overall age-adjusted EC mortality rates at 4.4 deaths per 100,000 women per year for all 
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races and respectively 4.1 for whites and 7.7 for blacks. A previous study demonstrated that 

while black women only represent 7% of newly diagnosed EC cases, they account for 14% of all 

EC deaths (80). A recent SEER study found that NHB women had lower Type 1 and higher 

Type 2 EC incidence-based mortality rates than NHW. NHB women were respectively 2.9, 2.6 

and 2.4 times more likely to die from CS, SC and CCC than their NHW counterparts (7).  

Several studies reported lower 5-year EC relative survival rates for black women when 

compared to whites (6, 67, 81). The most striking difference was reported in the recent SEER 

Cancer Statistics Review. Between 2005 and 2011, the 5-year survival rate for whites was 

85.3% and 65.6% for blacks (60). This difference represents one of the largest survival 

differences by race among all cancer sites.  

Between 2002 and 2008, the ACS estimates the overall age-adjusted EC mortality rates 

to be 2.8, 3.5 and 3.5 per 100.000 women per year for API, AI/AN, and Hispanics, respectively 

(1, 7). In addition, a study that used SEER data found that when compared to NHW women, 

Hispanic and Asian had lower age-adjusted mortality rates for Type 1 EC and either similar or 

lower rates for Type 2 tumor subtypes (7).  

Evidence is inconclusive regarding Hispanic-NHW differences in 5-year EC survival. 

While some studies showed Hispanic-NHW differences, with Hispanics having poorer survival 

(5, 65) other studies reported no differences (64, 82). The results might be inconsistent because 

although the authors accounted for some potential confounding, three of the four studies 

presented results for overall EC. Two additional studies found that, in unadjusted models, there 

were no differences in survival between Hispanic and NHW women (7, 20).  

A SEER study, that also treated EC as a homogenous disease, found that Asian women 

have significantly improved overall and cancer-specific survival than NHW. These results were 

computed using KM curves and confirmed with adjusted Cox proportional hazards regression 



 
 

20 
 

models (HR 0.92, 95% CI 0.84–1.00 p = 0.05) (3). The same study found that American 

Indian/Alaskan Native women had worse overall survival compared with Whites in adjusted 

models; however no differences were found for the cancer-specific survival. An analysis of the 

Department of Defense Centralized Registry data, found the crude overall EC 5-year survival 

rate for Asian-Pacific Islanders to be significantly lower than that of whites, 77% vs. 91% (P < 

0.01). In the multivariable analyses, where only p-values were presented, race described as 

“Caucasian vs Asian-Pacific Islander” was determined to be a significant independent 

prognostic factor of survival. The models were only adjusted for age, stage, grade and histology 

(19). Another SEER study that presented crude results found no Asian-NHW 5-year survival 

differences for Type 1 and Type 2 EC (7). 

E. Individual and Area –Level Socio-Economic Risk Factors 

1. Individual-Level Socio-Economic Status 

Genetic and biologic factors do not exclusively explain racial/ethnic differences in EC 

diagnosis stage, treatment and survival. In fact, black women’s mortality rates are greater for 

every type and at every stage and grade of EC diagnosis. It is well established that independent 

of race, people with lower, as compared to those with higher individual-level SES, have a 

greater likelihood of cancer diagnoses and cancer deaths (83).  

Previous studies showed that lower individual SES can explain some of the observed 

differences in EC outcomes. Even if there is no effective screening for EC, the disease is 

symptomatic and therefore can be detected at an early stage. However, women who are 

underinsured are less likely to have a medical care provider, such as a primary care physician, 

and therefore are less likely to share their symptoms in a timely manner. As a result they may 

be diagnosed with later-stage tumors (40, 41, 84). In fact, prior studies reported greater odds of 

diagnosis with advanced-stage EC for uninsured and Medicaid patients when compared to 
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those who were privately insured (85). Moreover, in women diagnosed with less aggressive EC 

subtypes, higher median family income was inversely associated with later-stage diagnoses (4). 

This association was not present among women diagnosed with more aggressive tumors. A 

possible explanation could be that while fast growing tumors have poor prognoses regardless of 

stage at diagnosis, women diagnosed with less aggressive tumors could benefit from better 

access to care. 

Additionally, lower SES could play an important role in delaying a woman’s treatment as 

less education can be associated with a lack of knowledge about EC symptoms. Women who 

are uninsured or underinsured, because of financial reasons, could wait longer to be referred to 

a specialist, thus resulting in the delay in diagnosis and treatment. A recent study showed that 

when compared to women with private health insurance, those who were uninsured, covered by 

Medicaid or Medicare were significantly more likely to die from EC (5). 

It is well established that Blacks and Hispanics when compared to NHW are more likely 

to be poor (86, 87). They are also less likely to possess private health insurance, receive higher 

education and have a regular healthcare provider (5, 40). The specific differences in the SES of 

minority populations compared to NHW are depicted by the U.S. Census Bureau. Based on the 

2014 report on Income and Poverty, the median household income in the U.S. was $53,657 with 

large variation by race, with Asians reporting the highest income at $74,297, NHWs at $60,256, 

Hispanics at $42,491 and Blacks the lowest at $35,398 (88). In addition, 12.0% of Asians, 

10.0% of NHW, 23.6% of Hispanics and 26.2% of Blacks lived below the poverty level. The U.S. 

Census Bureau’s report of Health Insurance Coverage indicated that the percentage of people 

without health insurance coverage decreased by 10.4%, or 33.0 million in 2014, compared to 

the number of uninsured in 2013. Despite efforts to provide health insurance for everyone, 

Blacks and Hispanics had still a higher rate of uninsured individuals compared to Asians and 

NHW (11.8% and 19.9% vs. 9.3% and 7.6%, respectively). The report also showed that 16.6% 
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of uninsured individuals earned <$25.000 per year (88, 89). Finally, the 2015 education 

attainment report showed that NHW were the most likely and Hispanics the least likely to have 

graduated from high school. Respectively, 93.3% of NHW, followed by 89.1% of Asians, 87.0% 

of Blacks and 66.7% of Hispanics finished high school in 2015. Previous EC studies have 

shown that when compared to blacks and Hispanics, NHW women tend to earn a higher income 

and be better educated (5, 82). They are also more likely to be privately insured (5). 

2. Area-Level Socio-Economic Status 

 

Evidence is accumulating that the effect of SES on health and mortality cannot only be 

associated with the individual, but also with that of the individual’s area SES (90, 91). Studies 

have shown that people who live in neighborhoods with the lowest SES (20 or 25th percentile) 

had a 17%-26% increased risk of all-cause mortality after adjusting for individual SES and 

disease risk factors (92, 93). Area-level SES can be perceived as the study of the environment 

in which people live and interact. Neighborhoods can influence one’s health directly, through 

exposure to pollutants, walkability, transportation options, and crime or indirectly through, values 

placed on health, social position or support (91, 93). To capture the effect of how a 

neighborhood community can affect health, it became customary for researchers to use 

composite indices such as concentrated disadvantage and concentrated affluence (94, 95). 

Concentrated advantage and affluence can impact one’s access to care (96, 97). Frequent 

contact with a medical provider has been shown to be associated with earlier stage at diagnosis 

and better treatment outcomes (40, 41, 84). Interestingly though, a recent study showed that in 

four major U.S. cities, area-based median family income captured the same dimensions of the 

neighborhood environment as did the composite indices measuring affluence and deprivation. In 

the future, the authors of this study recommend using the area-level based median household 

income instead of the composite indices given that most of the included factors are very highly 

inter-correlated (98). 
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3. Treatment Facility Characteristics 

Treatment facility characteristics such as the type of facility and physician specialty were 

shown to be independent predictors of ovarian, breast and colon cancer staging (99, 100) and 

outcomes (101-104). In these studies, patients treated in high-volume academic research 

hospitals and by providers with advanced training had better outcomes than those treated in 

smaller or community hospitals and by physicians who were not specialists. A recent study, that 

used older SEER data (1991-1999), found that in the population of women who underwent 

surgical staging, when compared to whites, black women were more likely to be treated in high-

volume hospitals and have their surgery performed by a gynecologic-oncologists. Yet, in fully 

adjusted models surgical specialty was not associated with decreased survival. The only 

variable that was significantly associated with better survival was hospital case volume (105). 

Although surprising, these results need to be considered in the proper context as the data used 

in this study is old, only representing 11 SEER sites from the 1990s and only including women 

who have undergone surgery. Additionally, these results may be due to the fact that in urban 

neighborhoods, minority populations are often clustered in proximity to major urban teaching 

hospitals that have higher volumes and better outcomes for many procedures than community 

hospitals (106, 107). Authors from this study reported that when compared to white women, 

blacks were still 10% more likely to die than NHW.  

To conclude, there is evidence that individual/area-level socio-economic and treatment 

facility characteristics account for a part of racial/ethnic differences in diagnosis stage, EC 

treatment and survival (2, 4, 20, 26, 66, 67, 73, 108). 
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F. Overarching Research Methodology  

1. Study Population and Study Design 

 

Data for this study came from the NCDB which is a joint project of the ACS and the 

Commission on Cancer (CoC) of the American College of Surgeons. The NCDB received cases 

from over 1,500 hospitals with CoC-accredited cancer programs located in the U.S. and Puerto 

Rico (109). The centers reporting to the NCDB consisted of higher-tier community cancer 

hospitals, academic/research medical centers, and NCI-designated Comprehensive Cancer 

Centers (13). 

This study used secondary data representing approximately 70% or 230,000 newly 

diagnosed EC cases in the U.S. and Puerto Rico between 2003 and 2012. Data was collected 

using nationally standardized definitions specified in the CoC’s Facility Oncology Registry Data 

Standards, with standardized data transmission specifications coordinated by the North 

American Association of Cancer Registries (110).  

These NCDB analyses were reviewed and approved by the institutional review board at 

the University of Illinois at Chicago as exempt given the de-identified nature of the data.  

2. Analytic Variables  

 

The variables used in this study follow NCDB categorizations.  

a) Independent Variable: Race/Ethnicity 

 

The variable “race/ethnicity” was based on patient’s self-reported racial/ethnic identity. 

Its categories mirrored those defined by the Census(111): non-Hispanic White, non-Hispanic 

Black, Hispanics, non-Hispanic Asian, non-Hispanic Pacific Islanders/Hawaiian Native and non-

Hispanic American Indian/ Alaskan Native. In order to stay consistent with existing literature, 

NHW women were considered as the reference group. 
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b) Covariates 

 

For the purpose of this study, covariates were classified into three domains: 1) socio-

demographic characteristics; 2) tumor characteristics; and 3) treatment facility characteristics. 

Socio-demographic characteristics included age, zip-code level income, zip-code level 

education, health insurance, year of diagnosis and urbanicity. Age was modeled as a 

categorical variable: (1) <50 (2) 51-59, (3) 60-69 (4) ≥70 (112). The NCDB dataset contains zip 

code-level measures of income and education estimated by matching the zip code of the patient 

recorded at the time of diagnosis against files derived from 2010 U.S. Census data. They were 

categorized in quartiles; zip code-level median family income (<$38,000, $38,000-$47,999, 

$48,000-$62,999, ≥$63,000) and zip code-level education (≥ 21.0%, 13.0-20.0%, 7.0-12.9%, 

<7% of non-High School graduates). Health insurance was grouped into four categories: (1) not 

insured, (2) Medicaid, (3) Medicare and (4) private insurance. Private insurance plans included: 

health maintenance organization, preferred provider organization, managed care, private 

insurance, Civilian Health and Medical Program of the Uniformed Services (CHAMPUS) or 

TRICARE, military care, and insured- not otherwise specified. The private health insurance 

plans were grouped together by the NCDB because they represent either privately purchased 

insurance (i.e., purchased by the individual, a family member, or an employer) or insurance 

provided by the military, which functions in a similar manner as private insurance (i.e., 

CHAMPUS or TRICARE) (85). 

Period of diagnosis was analyzed as a two-level category variable (2003-2007, 2008-

2012). The NCDB estimated urbanicity by matching the state and county Federal Information 

Processing Standard code of the patient recorded at the time of diagnosis against 2012 files 

published by the United States Department of Agriculture Economic Research Service (109). It 

was used as a two category variable: urban vs. rural. Rural populations were defined as 
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populations of 20,000 people or less, living in cities or towns that were not adjacent to a metro 

area. 

Tumor characteristic included diagnosis stage, grade and comorbidities. Tumor grade 

was obtained from the pathology reports. It was analyzed as a two and four-level category 

variable, respectively: high grade (well differentiated, moderately differentiated) vs. low grade 

(poorly differentiated, undifferentiated, anaplastic) and (1) well differentiated, (2) moderately 

differentiated, (3) poorly differentiated, (4) undifferentiated. Diagnosis stage was analyzed as a 

dichotomous variable: late (stage III, IV) vs. early (stage I, II). In order to minimize the quantity 

of missing data, when the pathologic stage group variable was not reported, the clinical stage 

group variable was used instead. Tumor subtype was created by combining histology (TABLE 

XXII, APPENDIX B) and diagnosis grade (26). It was analyzed as a four - level category 

variable: (1) Type 1: low-grade carcinomas (well and moderately differentiated), (2) Type 2: 

high-grade carcinoma (poorly and undifferentiated), (3) Type 2: serous carcinomas and (4) Type 

2: clear cell carcinoma. All multivariable analyses were stratified by tumor subtype. The 

comborbidity variable represents the Charlson/Deyo comorbidity score. It was analyzed in three 

categories: 0, 1 and 2 and more comorbidities.  

Facility characteristics included facility type, facility location and facility case volume. 

Facility type at diagnosis was analyzed as a three level-category variable; (1) 

academic/research programs, (2) community cancer programs and (3) comprehensive 

community cancer programs. Facility location at diagnosis represents nine census derived 

facility regions; (1) East-North Central including Illinois, Indiana, Michigan, Ohio and Wisconsin; 

(2) East South Central including Alabama, Kentucky, Mississippi, Tennessee; (3) West North 

Central including Iowa, Kansas, Minnesota, Missouri, North Dakota, Nebraska, South Dakota; 

(4) West South Central including Arizona, Louisiana, Oklahoma, Texas; (5) New England 

including Connecticut, Massachusetts, Maryland, New Hampshire, Rhode Island, Vermont; (6) 
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Middle Atlantic including New Jersey, New York, Pennsylvania; (7) South Atlantic including 

Washington DC, Delaware, Florida, Georgia, Maryland, North Carolina, South Carolina, Virginia, 

West Virginia; (8) Mountain including Arizona, Colorado, Idaho, Montana, New Mexico, Nevada, 

Utah, Wyoming and (9) Pacific including Alaska, Californian, Hawaii, Oregon, Washington. 

In the multivariable analyses, facility location was used as a proxy for health care 

access. Previous studies showed that census-derived facility regions could potentially affect 

access to care, such as the earning threshold for Medicaid enrollment, physician availability, 

and reimbursement for cancer screening services among uninsured and Medicaid patients (85). 

Treatment facility case volume was used as a proxy for surgeon experience assuming that low 

institutional case volumes reflect a lack of gynecologic oncology subspecialty care (103). It 

represents the average annual number of patients diagnosed with EC at each facility. It was 

analyzed in quartiles of case volume. Quartile distribution of cases per year:  1st= 1-19, 2nd= 20-

41, 3r= 42 – 73, 4th ≥74. 
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III. RACIAL/ETHNIC DIFFERENCES IN TUMOR AGRESSIVENESS AND 
PRESENTATION 

A. Introduction 

 

Endometrial cancer is the fourth most frequently diagnosed cancer and the most 

common gynecologic cancer among American women (1). The American Cancer Society (ACS) 

estimates that in 2015, 54,870 women got diagnosed with the disease and of those, 10,170 

women died. (1). During the last decade, the incidence of EC has been rising and it is expected 

to rise even more in the future, increasing from approximately 55,000 in 2015 to 122,000 in 

2030. This represents an increase of 121%. Because of the increase in the incidence rates, the 

mortality rates are also expected to increase (7, 14). 

Past research suggests that racial/ethnic differences in EC tumor presentation exist (2-9). 

These differences were extensively documented among NHW and NHB women; however, a 

very limited number of studies characterized them in other minority groups (3, 5, 7, 19, 20, 26, 

35, 64, 65). In recent years, the number of minority populations living in the U.S. has increased 

(15) especially those coming from Hispanic and Asian countries (10). Consequently, it is 

essential to understand factors related to EC stage at diagnosis with respect to the changing 

demographics of the U.S. (10). Both the expected increase in the incidence of EC, and the 

increase in immigration support further investigation of tumor characteristics in minority 

populations. This additional knowledge will provide crucial information for the future planning of 

interventions to address potential differences in EC cancer outcomes. 

There are two main categorizations of EC based on the clinical, pathological and 

etiological characteristics of the tumor. Type 1 EC includes the LGEC, diagnosed in 80% of all 

EC cases (17). It is the least aggressive EC subtype associated with a survival of approximately 

90%(7). The remaining 20% of EC cases are diagnosed with one of the four main histologic 

subtypes of the Type 2 tumors, listed in order from the most to the least common (113): (1) 
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HGEC, (2) SC, (3) CCC, or (4) CS. Type 2 tumors are referred to as high-risk tumors because 

of their tendency for recurrence, distant spread, and short survival time (12, 65). Studies 

demonstrate that Type 2 tumors are responsible for 50% of recurrences and in 52-70% of cases 

show extrauterine spread at the time of surgery (12). In addition, there is evidence that they 

account for 74% of all EC deaths and that women diagnosed with Type 2 tumors have a survival 

of only 35% (12). 

Cancer grade is used as an indication of the likelihood of tumor’s growth and spread. It 

is determined based on the histological morphology of the tumor tissue. There exist four main 

categorizations of the tumor grade, listed in order from the most aggressive to the least 

aggressive: (1) undifferentiated, (2) poorly differentiated, (3) moderately differentiated and (4) 

well differentiated (114). 

Diagnosis stage is used as an indication of the size and spread of the tumor. Its 

categorization follows that of the Federation of Gynecology and Obstetrics (FIGO). If the tumor 

is confined to the uterus, it will be categorized as stage I, if the tumor extends beyond the uterus 

but is confined within the pelvis it will be categorized as stage II, if the tumor infiltrates 

abdominal tissues it will be categorized as stage III and lastly, if the tumor invades the bladder 

and rectum it will be categorized as stage IV (11). Generally, EC is symptomatic and, therefore, 

is usually diagnosed at an early stage (28). In 90% of cases, EC is diagnosed due to the 

presence of an abnormal vaginal bleeding (11). According to the ACS, for all EC cancer cases 

combined, 67% of cases are diagnosed with stage I, 21% with stages II and III and 8% with 

stage IV (1). Stage at diagnosis is a critical prognostic factor of EC as women who are 

diagnosed with early-stage disease (stages I and II) are offered additional treatment options 

(11). For example, young women diagnosed with stage I LGEC can be treated with a fertility 

sparing surgery rather than a bilateral salpingo-oophorectomy and hysterectomy. In addition, 

women who are diagnosed with early-stage tumors have better relative survival (7). The ACS 
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estimates that women diagnosed with stage I EC of any type, have a 95.3% relative survival 

rate vs. 68.8 for those diagnosed with stage II and III and 16.9% for women diagnosed with 

stage IV (1). 

Previous studies showed that socio-economic indicators such as income, education and 

insurance status were associated with later-stage EC diagnosis and subsequently poorer 

survival rates (5). There is evidence that women who live in disadvantage neighborhoods have 

less access to care, which increases risk of late-stage EC diagnosis (4, 85). Similarly, women 

who do not possess private health insurance may be less likely to see a doctor and report 

symptoms such as abnormal bleeding resulting in diagnoses with later-stage disease (40, 41, 

84). 

The purpose of this analysis is to assess racial/ethnic tumor, socio-demographic and 

treatment facility characteristics for Type 1 (LGEC) and Type 2 (HGEC, CCC and SC) EC. In 

addition, this study aims to determine whether racial differences in stage at diagnosis exist 

between minority and NHW women. This study used the NCDB dataset which is the largest and 

most comprehensive dataset of EC in the U.S. It is based on registry data and includes 70% or 

approximately 230,000 stage-diagnosed EC cases in the U.S. and Puerto Rico between 2003 

and 2012 (109). 

B. Methods 

First, tumor, socio-demographic and facility differences between minority and NHW 

women were assessed using the Chi-square test statistics. Second, the differences in the 

distribution of the categorical variables were tested using the Chi-square test and the 

distribution of the continuous variables using the t-test. The missingness for diagnosis stage, 

zip-code level income and zip-code level education was assessed with the Chi-square statistics. 

Lastly, multivariable logistic regressions were performed to estimate the relationship between 
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race/ethnicity and diagnosis stage for overall EC and for each EC tumor subtype: LGEC, HGEC 

and CCC. The outcome variable diagnosis stage was dichotomized; late (stage III, IV) vs. early 

(stages I, II). Urbanicity was not considered in the multivariable models because of the large 

numbers of missing values (4%). All of the other covariates were included in the multivariable 

models either because they were significantly associated with the outcome or because 

conceptually they were considered as important confounders. Odds ratios (OR) and 95% 

Confidence Intervals (95%CI) were estimated. All analyses were performed using SAS version 

9.4. 

C. Results 

TABLE IV presents the characteristics of the study population by race/ethnicity, overall 

and by socio-demographic, tumor and facility covariates. A total of 252,785 women were 

diagnosed with EC in one of the CoC-approved hospitals between 2003 and 2012. Overall, 

82.8% women self-identified themselves as NHW, 9.2% as NHB, 5.2% as Hispanic, 2.3% as 

NHA, 0.3% (n=666) as NHPI and 0.2% (n=597) as NHAIAN. In addition, 71.6% of women were 

diagnosed with LGEC, 15.9% with HGEC, 5.2% with SC, 1.3% with CCC and 1.3% with 

carcinosarcomas.  

The distribution of race/ethnicity, grade at diagnosis and facility type in patients with 

missing values on stage at diagnosis, area-level income and area-level education was not 

substantially different from the distribution in patients with reported values. However, 41.0% of 

"other tumors" and 19.5% of carcinosarcomas had missing data on stage at diagnosis stage; as 

such women diagnosed with these tumor subtypes were deleted from the sample and were not 

explored in multivariable models. 

Minority women statistically differed from NHW in all of the socio-demographic factors. 

The proportion of women diagnosed before the age of fifty was higher for all minorities  
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TABLE IV: SAMPLE CHARACTERISTICS BY RACE/ETHNICITY, OVERALL AND BY TUMOR, SOCIO-DEMOGRAPHIC AND TREATMENT 
FACILITY COVARIATES, NATIONAL CANCER DATABASE, 2003-2012, N=252,785 

    

Non-Hispanic 
White  

n=209,180 

Non-Hispanic 
Black 

n=23,349 

Hispanic 
n=13,066 

Non-Hispanic 
Asian  

n=5,927 

Non-Hispanic 
American Indian, 
Alaskan Native 

n=597 

Non-Hispanic 
Pacific Islander / 

Hawaiian 
n=666 

Total 
 

n=252,785 

% % % % % % % 

Overall 82.8 9.2 5.2 2.3 0.2 0.3 
 

Socio-Demographic Characteristics 

Diagnosis Age        

<50 11.7 12.9
#
 27.8

#
 23.9

#
 27.5

#
 37.7

#
 13.1 

51-59 28.4 23.8 28.5 35.0 28.1 30.2 28.2 
60-69 31.1 35.5 25.4 24.6 26.5 20.4 31.0 
70+ 28.7 27.9 18.3 16.5 17.9 11.7 27.7 

Age (mean) 63.0 63.0 57.0
#
 58.0

#
 57.0

#
 54.0

#
 59.0 

Diagnosis Period        

2008-2012 54.9 58.9
#
 59.0

#
 61.1

#
 63.5

#
 60.1* 55.7 

2003-2007 45.1 41.1 41.1 38.9 36.5 39.9 44.3 

Zip-Code Level Income
a
        

$63.000+ 34.9 14.2
#
 20.8

#
 52.9

#
 18.1

#
 41.0

#
 32.7 

$48.000-62.999 27.2 18.7 25.7 24.9 18.1 35.9 26.3 
$38.000-$47.999 23.1 22.1 25.2 12.9 22.8 14.9 22.8 
<$38.000 12.9 42.8 26.7 7.2 39.2 6.6 16.3 
Missing 2.0 2.1 1.6 2.1 1.8 1.7 2.0 

Zip-Code Level Education
a
        

<7.0 without a high-school diploma 27.0 7.5
#
 8.9

#
 26.5

#
 12.2

#
 16.8

#
 24.2 

7.0-12.9% without a high-school diploma 35.4 18.8 17.1 29.9 24.5 33.8 32.7 
13.0-20.0% without a high-school diploma 23.9 36.9 22.1 20.1 28.6 26.7 24.9 
≥21.0% without a high-school diploma 11.9 34.7 50.4 21.4 32.8 21.0 16.3 
Missing 1.9 2.1 1.5 2.1 1.8 1.7 1.9 

Health Insurance        
Private Insurance 52.3 39.9

#
 45.2

#
 62.3

#
 45.9

#
 55.9

#
 51.0 

Medicare 41.3 44.2 27.9 22.7 32.7 20.7 40.3 
Medicaid 3.5 9.9 14.4 9.1 17.4 17.1 4.9 
Not Insured 3.0 6.0 12.5 5.8 4.0 6.3 3.8 

Urbanicity        
Urban 90.0 94.0

#
 95.5

#
 93.8

#
 86.6

#
 88.0* 90.7 

Rural 5.9 2.7 1.9 2.2 10.4 9.3 5.3 
Missing 4.2 3.3 2.6 4.0 3.0 2.7 4.0 

Tumor Characteristics 

Tumor Sub-Types        

Type 1: Low grade endometrioid 72.8 48.9
#
 70.8

#
 68.8

#
 70.5* 69.4 70.4 

Type 2: High grade endometrioid 14.9 20.8 14.7 15.9 13.1 17.4 15.4 
Serous  4.3 11.6 4.6 5.3 6.0 5.3 5.0 
Clear Cell 1.1 2.3 1.2 1.4 0.8 1.4 1.2 
Carcinosarcoma 2.8 8.3 2.9 3.0 4.0 2.9 3.3 

Other Tumors 4.2 8.0 5.9 5.9 5.5 3.8 4.7 
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TABLE IV (CONTINUED): SAMPLE CHARACTERISTICS BY RACE/ETHNICITY, OVERALL AND BY TUMOR, SOCIO-DEMOGRAPHIC AND 
TREATMENT FACILITY COVARIATES, NATIONAL CANCER DATABASE, 2003-2012, N=252,785 

  

Non-Hispanic 
White 

n=209,180 

Non-Hispanic 
Black 

n=23,349 

Hispanic 
n=13,066 

Non-Hispanic 
Asian  

n=5,927 

Non-Hispanic 
American Indian, 
Alaskan Native 

n=597 

Non-Hispanic 
Pacific Islander / 

Hawaiian 
n=666 

Total 
 

n=252,785 

% % % % % % % 

Diagnosis Grade        

Low (Well/Moderately Differentiated) 75.2 52.7
#
 74.2

#
 71.9

#
 73.9 71.5

#
 73.0 

High (Poorly/Undifferentiated) 24.8 47.4 25.8 28.1 26.1 28.5 27.0 

Diagnosis Stage        

Early Stage ( Stage I and II) 75.0 63.5
#
 73.4

#
 70.3

#
 71.9 67.9

#
 73.7 

Late Stage ( Stage III and IV) 15.8 24.8 17.1 19.0 17.3 22.5 16.8 
Missing

b
 9.2 11.7 9.5 10.7 10.9 9.6 9.5 

Charlson Comorbidity Score        

None 76.0 67.3
#
 73.7

#
 81.8

#
 63.3

#
 67.4 75.1 

1 19.5 25.7 22.0 15.9 29.2 26.1 20.1 
2 or more   4.6 7.0 4.3 6.5 7.5 6.5 4.7 

Treatment Facility Characteristics 

Facility Type  
 

  
    

Academic/Research Programs 37.3 51.4
#
 43.8

#
 46.9

#
 44.9

#
 47.0

#
 39.2 

Community Cancer Programs 7.4 5.9 6.6 6.4 5.5 14.3 7.2 
Comprehensive Community Cancer Programs 55.2 42.7 49.6 46.7 49.6 38.7 53.5 
Missing 0.1 0.0 0 0 0 0 0.1 

Facility Location 
 

  
    

East North Central 19.8 16.0
#
 7.1

#
 9.2

#
 7.4

#
 3.8

#
 18.5 

East South Central 6.3 9.7 0.5 1.3 0.7 1.1 6.2 
Middle Atlantic 16.7 17.2 14.6 16.8 3.9 4.8 16.6 
Mountain 5.1 0.9 7.4 3.2 32.0 10.2 4.8 
New England 7.5 2.5 3.3 3.4 1.5 0.6 6.7 
Pacific 10.8 4.2 27.1 48.7 15.9 70.1 12.1 
South Atlantic 19.6 37.3 18.1 11.2 18.6 3.9 20.9 
West North Central 8.2 2.7 1.5 1.9 7.5 2.4 7.2 
West South Central 6.0 9.6 20.5 4.3 12.6 3.2 7.1 

Treatment Facility Case-Volume        

≥74 average cases per year 25.5 24.5
#
 19.0

#
 20.7

#
 26.5* 8.9

#
 25.0 

42-73 average cases per year 24.5 23.7 22.3 30.6 16.9 41.9 25.0 
20-41 average cases per year 24.4 28.9 35.6 27.2 35.7 32.1 25.1 
1-19 average cases per year 25.6 22.9 23.1 21.4 20.9 17.1 24.9 

a
 Measure estimated by matching the zip code of the patient recorded at the time of diagnosis against files derived from year 2010 U.S. Census data. Variables were 
categorized as quartiles based on equally proportioned variable ranges among all U.S. zip codes. 

b  
Missing values are reported only for variables with missing values. 

* Significantly different from NHW (pvalue <0.05). 
#
 Significantly different from NHW (pvalue <0.001). 



 
 

34 
 

compared to NHW (11.7%) with the highest prevalence in NHPI (37.7%) and NHAIAN (27.5%) 

women. Similarly, the proportion of women living in areas where 21% or more of the population 

had no high-school diploma was higher for all minorities compared to NHW (11.9%). However, 

for area-level income and health insurance, NHA and NHPI were more likely than NHW to live in 

high-income areas and to have private health insurance. With respect to the tumor 

characteristics, NHW women were diagnosed with the least aggressive tumors when compared 

to all minorities. NHB women had the highest prevalence of diagnosis with any subtypes of 

Type 2 EC (43.0%), late-stage (24.8%) and high-grade tumors (47.4%). However, for the 

Charlson comorbidity score, NHA (81.8%) were more likely than NHW (76.0%) to have no 

comorbidities at the time of diagnosis.   

Minority women differed from NHW in all of treatment facility characteristics including 

facility type, facility location and treatment facility-case volume. Treatment facility-case volume 

was used as a proxy for physician’s specialization (115). The proportion of women treated in an 

academic/research program was higher for all minorities compared to NHW (37.3%) with the 

highest prevalence in NHB women (51.4%). When compared to minority women, NHW were the 

most likely to be treated in comprehensive community cancer programs. In regards to treatment 

facility case volume, NHPI women were the most likely (26.5%) and NHAIAN the least likely 

(8.9%) to receive care from high-volume hospitals when compared to NHW (25.5%).  

TABLE V presents the distribution of socio-demographic, tumor and treatment facility 

characteristics by the primary outcome of the analysis, stage at diagnosis.  

Late stage diagnosis was more prevalent in minorities; at older ages; in areas with 

higher income and education levels in women diagnosed between 2008 and 2012; in those with 

lower income and education levels; in women without private insurance and those living in the 

rural areas. 
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Late stage was also more prevalent in women diagnosed with LGEC, with high-grade 

tumors and those with two or more comorbidities. Finally, women diagnosed in 

academic/research centers and in the west south-central region were more likely to be 

diagnosed with later-stage EC. Urbanicity was the only variable that was not included in the 

multivariable models. 

TABLE VI presents the results from the multivariable logistic regression models for the 

association between race/ethnicity and diagnosis stage for overall EC and stratified by EC 

tumor subtype. The NCDB dataset used for the multivariable analyses included 222,793 women 

with stage-diagnosed EC between 2003 and 2012. Because diagnosis stage was the outcome 

of these analyses, women with missing values for diagnosis stage were eliminated from the 

analytic sample (n=29,992).  

1. Overall Endometrial Cancer 

In the unadjusted models, NHB, Hispanic, NHA and NHPI had respectively 76% 

(OR=1.76; 95%CI 1.69-1.82), 11% (OR=1.11; 95%CI 1.05-1.17), 29% (OR=1.29; 95%CI 1.21-

1.39) and 55% (OR=1.55; 95%CI 1.27-1.88) higher odds of diagnosis with late-stage overall EC 

than NHW. 

In models adjusted for potential covariates, NHB, NHA and NHPI women had 

respectively 9% (ORadj=1.09; 95%CI 1.04-1.13), 15% (ORadj=1.15; 95%CI 1.05-1.24) and 31% 

(ORadj=1.31; 95%CI 1.06-1.65) higher odds of being diagnosed with late-stage disease when 

compared to NHW. 
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TABLE V: DISTRIBUTION OF SOCIO-DEMOGRAPHIC, TUMOR AND FACILITY CHARACTERISTICS 
BY DIAGNOSIS STAGE (LATE VS EARLY), NATIONAL CANCER DATABASE, 2003-2012, N=228,793§ 

  
Late Stage (III and IV) Early Stage (I and II) Chi-Square pvalue  

n % n % 
 Overall 39,815 17.9 182,026 82.1   

Socio-Demographic Characteristics 

Race/Ethnicity   
  

<.0001 
Non-Hispanic White 32,996 17.4 156,924 82.6 

 
Non-Hispanic Black 5,327 27.2 14,268 72.8 

 
Hispanic 2,070 18.2 9,332 81.1  
Non-Hispanic Asian 1,057 20.7 4,053 79.3 

 
Non-Hispanic American Indian, Alaskan Native 98 19.1 414 80.9 

 
Non-Hispanic Pacific Islander/ Hawaiian 140 24.0 443 76.0 

 
Diagnosis Age   

  
<.0001 

<50 3,826 13.9 23,768 86.1 
 

51-59 9,582 15.2 53,323 84.8 
 

60-69 12,665 18.1 57,388 81.9 
 

70+ 13,742 22.4 47,547 77.6 
 

Diagnosis Period   
  

>.05 
2008-2012 22,221 17.9 101,873 82.1 

 
2003-2007 17,594 18.0 80,153 82.0 

 
Zip-Code Level Income

a
   

  
<.0001 

$63.000+ 12,003 16.5 60,562 83.5 
 

$48.000-62.999 10,290 17.6 48,226 82.4 
 

$38.000-$47.999 9,300 18.3 41,461 81.7 
 

<$38.000 7,773 21.0 29,336 79.1 
 

Zip-Code Level Education
a
   

  
<.0001 

<7.0 without a high-school diploma 8,936 16.6 44,885 83.4 
 

7.0-12.9% without a high-school diploma 12,547 17.2 60,238 82.8 
 

13.0-20.0% without a high-school diploma 10,176 18.5 44,989 81.6 
 

≥21.0% without a high-school diploma 7,207 20.0 28,793 80.0 
 

Health Insurance   
  

<.0001 
Private Insurance 16,891 14.9 96,532 85.1 

 
Medicare 18,565 20.7 70,995 79.3 

 
Medicaid 2,493 23.7 8,033 76.3 

 
Not Insured 1,866 22.4 6,466 77.6 

 
Urbanicity   

  
<.05 

Urban 35,872 17.8 165,424 82.2 
 

Rural 2,212 18.7 9,609 81.3 
 

Tumor Characteristics 

Tumor Sub-Types   
  

<.0001 
Type1: Low grade endometrioid 15,464 9.4 148,460 90.6 

 
Type2: High grade endometrioid 13,698 37.7 22,662 62.3 

 
Serous  6,232 52.3 5,691 47.7 

 
Clear Cell 1,199 41.8 1,672 58.2 

 
Carcinosarcoma 3,222 47.6 3,541 52.4 

 
Grade   

  
<.0001 

Low (well/moderately differentiated) 16,060 9.7 149,555 90.3 
 

High (poorly differentiated/undifferentiated) 23,755 42.3 32,471 57.8 
 

Charlson Comorbidity Score   
  

<.05 
None 29,881 18.0 136,446 82.0 

 
1 7,984 17.7 37,194 82.3 

 
2 or more   1,950 18.9 8,386 81.1 
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TABLE V (CONTINUED): DISTRIBUTION OF SOCIO-DEMOGRAPHIC, TUMOR AND FACILITY 
CHARACTERISTICS BY DIAGNOSIS STAGE (LATE VS EARLY), NATIONAL CANCER DATABASE, 

2003-2012, N=228,793§ 

 
Late Stage (III and IV) Early Stage (I and II) Chi-Square pvalue  

 
n % n % 

 
Facility Characteristics 

Facility Type    
  

<.0001 
Academic/Research programs 16,796 19.0 71,488 81.0 

 
Community Cancer Programs 2,635 17.2 12,647 82.8 

 
Comprehensive Community Cancer Programs 20,356 17.2 97,739 82.8 

 
Facility Location   

  
<.0001 

East North Central 7,136 17.2 34,300 82.8 
 

East South Central 2,359 17.3 11,298 82.7 
 

Middle Atlantic 6,377 17.6 29,846 82.4 
 

Mountain 1,858 17.7 8,666 82.4 
 

New England 2,467 16.4 12,576 83.6 
 

Pacific 5,279 19.8 21,417 80.2 
 

South Atlantic 8,504 18.1 38,412 81.9 
 

West North Central 2,858 17.9 13,144 82.1 
 

West South Central 2,977 19.4 12,367 80.6 
 

Treatment Facility Case-Volume   
  

>.05 
≥74 average cases per year 9,493 17.8 43,811 82.2 

 
42-73 average cases per year 10,178 18.3 45,546 81.7 

 
20-41 average cases per year 10,015 17.8 46,407 82.3 

 
1-19 average cases per year 10,129 18.0 46,262 82.0 

 a 
Measure estimated by matching the zip code of the patient recorded at the time of diagnosis against files derived from year 2010 

U.S. Census data. Variables categorized as quartiles based on equally proportioned variable ranges among all U.S. zip codes.  
§ 
Women with missing values for diagnosis stage were eliminated from the analytic sample. 
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TABLE VI: MULTIVARIABLE LOGISTIC REGRESSION ODDS RATIOS (OR) RESULTS FOR THE 
ASSOCIATION BETWEEN RACE/ETHNICITY AND DIAGNOSIS STAGE (LATE VERSUS EARLY) BY 

HISTOLOGIC SUB-TYPE, NATIONAL CANCER DATABASE, 2003-2012, N=228,793
§
 

 
OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) 

 

 
Overall  EC 

 
n=228,793 

Type 1: 
Low-grade 

Endometrioid 
n=163,924 

Type 2: 
High-grade 

Endometrioid 
n=36,360 

Type 2: 
Clear Cell 

 
n=2,871 

Type 2: 
Serous 

 
n=11,923 

Socio-Demographic Characteristics 

Race/Ethnicity  
    

Non-Hispanic White Ref. Ref. Ref. Ref. Ref. 
Non-Hispanic Black 1.09 (1.04-1.13) 0.97 (0.90-1.06) 1.24 (1.15-1.32) 1.06 (0.85-1.32) 1.06 (0.96-1.18) 
Hispanic 0.97 (0.92-1.03) 0.95 (0.91-1.00) 0.99 (0.90-1.11) 0.79 (0.54-1.16) 0.97 (0.87-1.10) 
Non-Hispanic Asian 1.15 (1.05-1.24) 1.16 (1.04-1.29) 1.18 (1.03-1.37) 0.60 (0.35-1.04) 1.09 (0.85-1.39) 
Non-Hispanic American Indian, Alaskan Native 1.03 (0.79-1.33) 1.00 (0.71-1.42) 0.75 (0.45-1.26) 4.93 (0.54-38.15) 1.57 (0.76-3.22) 
Non-Hispanic Pacific Islander/ Hawaiian 1.31 (1.06-1.65) 1.42 (1.06-1.84) 1.10 (0.74-1.64) 1.81 (0.39-8.50) 1.34 (0.66-2.69) 

Diagnosis Age  
    

<50 Ref. Ref. Ref. Ref. Ref. 
51-59 0.93 (0.89-0.98) 1.02 (0.97-1.08) 0.77 (0.70-0.83) 1.46 (0.97-2.19) 0.84 (0.65-1.10) 
60-69 0.86 (0.83-0.91) 0.93 (0.87-0.98) 0.71 (0.65-0.77) 1.47 (0.99-2.18) 0.80 (0.62-1.03) 
70+ 0.94 (0.89-0.99) 1.03 (0.96-1.10) 0.75 (0.68-0.82) 1.55 (1.03-2.33) 0.86 (0.66-1.12) 

Diagnosis Period  
    

2008-2012 Ref. Ref. Ref. Ref. Ref. 
2003-2007 1.05 (1.02-1.07) 1.06 (1.02-1.10) 0.97 (0.93-1.01) 1.12 (0.97-1.30) 1.22 (1.13-1.31) 

Zip-Code Level Income
a
  

    
$63.000+ Ref. Ref. Ref. Ref. Ref. 
$48.000-62.999 1.03 (0.99-1.07) 1.03 (0.98-1.08) 0.99 (0.93-1.05) 1.09 (0.87-1.36) 1.07 (0.96-1.19) 
$38.000-$47.999 1.05 (1.01-1.10) 1.05 (0.99-1.11) 0.99 (0.92-1.06) 1.09 (0.84-1.41) 1.16 (1.02-1.31) 
<$38.000 1.06 (0.99-1.11) 1.04 (0.97-1.12) 1.01 (0.93-1.10) 1.05 (0.77-1.43) 1.14 (0.99-1.32) 

Zip-Code Level Education
a
  

    
<7.0 without a high-school diploma Ref. Ref. Ref. Ref. Ref. 
7.0-12.9% without a high-school diploma 1.01 (0.98-1.05) 0.99 (0.94-1.04) 1.02 (0.96-1.09) 1.07 (0.85-1.34) 1.07 (0.96-1.20) 
13.0-20.0% without a high-school diploma 1.01 (0.96-1.05) 0.96 (0.89-1.04) 1.03 (0.98-1.10) 1.13 (0.86-1.48) 1.05 (0.93-1.20) 
≥21.0% a high-school diploma 1.00 (0.95-1.06) 0.98 (0.92-1.05) 1.03 (0.94-1.12) 1.26 (0.92-1.73) 1.08 (0.93-1.26) 

Health Insurance  
    

Private Insurance Ref. Ref. Ref. Ref. Ref. 
Medicare 1.06 (1.02-1.10) 1.06 (1.02-1.12) 1.10 (1.03-1.17) 0.91 (0.74-1.12) 1.00 (0.91-1.10) 
Medicaid 1.45 (1.37-1.54) 1.49 (1.38-1.60) 1.41 (1.27-1.56) 1.38 (0.96-1.97) 1.44 (1.19-1.74) 
Not Insured 1.43 (1.34-1.52) 1.44 (1.32-1.55) 1.46 (1.31-1.63) 1.18 (0.77-1.82) 1.34 (1.05-1.71) 

Tumor Characteristics 

Grade  
    

Moderately vs. well differentiated  3.41 (3.29-3.53) 
 

 
 

Poorly differentiated vs. undifferentiated  
 

0.75 (0.69-0.81) 
 

 Poorly differentiated undifferentiated 1.82 (1.62-2.07) 
  

2.00 (1.51-2.67) 1.86 (1.62-2.14) 
vs. well/moderately differentiated  

    
Charlson Comorbidity Score  

    
None Ref. Ref. Ref. Ref. Ref. 
1 0.95 (0.92-0.98) 0.92 (0.88-0.96) 0.97 (0.92-1.03) 1.10 (0.92-1.32) 1.07 (0.97-1.16) 
2 or more   0.98 (0.92-1.04) 0.93 (0.85-1.00) 1.02 (0.93-1.13) 0.97 (0.70-1.34) 1.02 (0.87-1.21) 

Treatment Facility Characteristics 

Facility Type   
    

Academic/Research Programs Ref. Ref. Ref. Ref. Ref. 
Community Cancer Programs 0.91 (0.86-0.97) 0.85 (0.78-0.92) 0.97 (0.87-1.08) 0.91 (0.63-1.31) 0.97 (0.80-1.18) 
Comprehensive Community Cancer Programs 0.92 (0.89-0.94) 0.88 (0.85-0.91) 0.94 (0.90-0.99) 0.89 (0.75-1.05) 0.93 (0.85-1.00) 

Facility Location  
    

West South Central Ref. Ref. Ref. Ref. Ref. 
West North Central  0.93 (0.87-0.99) 0.98 (0.90-1.06) 0.83 (0.74-0.93) 1.16 (0.78-1.73) 1.17 (0.96-1.42) 
South Atlantic 0.90 (0.85-0.94) 0.93 (0.86-0.99) 0.91 (0.83-1.00) 0.91 (0.66-1.26) 0.96 (0.82-1.13) 
Pacific 1.04 (0.99-1.11) 1.16 (1.08-1.27) 0.95 (0.85-1.05) 1.24 (0.86-1.77) 1.10 (0.92-1.32) 
New England 0.84 (0.79-0.90) 0.80 (0.73-0.88) 0.91 (0.81-1.03) 1.01 (0.65-1.56) 0.83 (0.67-1.03) 
Mountain 0.96 (0.89-1.03) 1.00 (0.91-1.10) 0.95 (0.83-1.07) 1.12 (0.70-1.80) 1.10 (0.87-1.39) 
Middle Atlantic 0.88 (0.83-0.93) 0.93 (0.86-1.00) 0.83 (0.75-0.92) 1.00 (0.71-1.40) 0.94 (0.80-1.11) 
East South Central 0.84 (0.78-0.89) 0.84 (0.76-0.92) 0.81 (0.71-0.91) 0.78 (0.51-1.19) 0.83 (0.68-1.02) 
East North Central 0.92 (0.87-0.97) 0.96 (0.90-1.04) 0.97 (0.88-1.06) 1.07 (0.77-1.48) 0.95 (0.80-1.12) 
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TABLE VI (CONTINUED): MULTIVARIABLE LOGISTIC REGRESSION ODDS RATIOS (OR) RESULTS FOR 
THE ASSOCIATION BETWEEN RACE/ETHNICITY AND DIAGNOSIS STAGE (LATE VERSUS EARLY) BY 

HISTOLOGIC SUB-TYPE, NATIONAL CANCER DATABASE, 2003-2012, N=228,793
§
 

 
 

    

 
OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) 

 

 
Overall  EC 

 
n=228,793 

Type 1: 
Low-grade 

Endometrioid 
n=163,924 

Type 2: 
High-grade 

Endometrioid 
n=36,360 

Type 2: 
Clear Cell 

 
n=2,871 

Type 2: 
Serous 

 
n=11,923 

Treatment Facility Case-Volume  
    

≥74 average cases per year Ref. Ref. Ref. Ref. Ref. 
42-73 average cases per year 0.99 (0.95-1.02) 0.96 (0.92-1.01) 1.04 (0.98-1.11) 0.88 (0.72-1.09) 0.99 (0.90-1.10) 
20-41 average cases per year 1.03 (0.99-1.06) 1.04 (0.99-1.10) 1.07 (1.01-1.15) 0.98 (0.79-1.22) 1.04 (0.94-1.14) 
1-19 average cases per year 1.10 (1.06-1.15) 1.13 (1.06-1.19) 1.19 (1.10-1.28) 0.98 (0.77-1.25) 1.07 (0.95-1.21) 

a 
Measure estimated by matching the zip code of the patient recorded at the time of diagnosis against files derived 

from year 2010 U.S. Census data. Variables categorized as quartiles based on equally proportioned variable ranges 
among all U.S. zip codes.  
§ 
Women with missing values for diagnosis stage were deleted from the analytic sample. 
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In addition, higher odds of late-stage diagnosis were found in women diagnosed during 

the earlier period (2003-2007) (ORadj=1.05; 95%CI 1.02-1.07) as compared with the most recent 

period (2008-2012), those who lived in zip-code area where families reported having a median 

income between $38.000-$47.999 (ORadj=1.05; 95%CI 1.01-1.10) as compared to those earning 

$63.000 and over, covered by Medicare (ORadj=1.06; 95%CI 1.02-1.10), Medicaid (ORadj=1.45; 

95%CI 1.37-1.54), or those who were uninsured (ORadj=1.43; 95%CI 1.34-1.52) as compared to 

those covered by private health insurance; diagnosed with poorly differentiated or 

undifferentiated tumors (ORadj=1.82; 95%CI 1.62-2.07) as compared to those diagnosed with 

well and moderately differentiated tumors and treated in facilities seeing 1-19 EC cases a year 

(ORadj=1.10; 95%CI 1.06-1.15) as compared to those seeing over 74 EC cases a year. 

In contrast, lower odds of diagnosis with late-stage EC were found in women 50 and 

younger (ORadj=0.93; 95%CI 0.89-0.98), between the ages of 60 and 69 (ORadj=0.86; 95%CI 

0.83-0.91) and those 70 and older 69 (ORadj=0.94; 95%CI 0.89-0.99) as compared to those 

being 50 and younger, diagnosed with one comorbidity (ORadj=0.95; 95%CI 0.92-0.98) as 

compared to those with none; treated in community cancer programs (ORadj=0.91; 95%CI 0.86-

0.97) and comprehensive community cancer programs (ORadj=0.92; 95%CI 0.89-0.94) as 

opposed to academic/research programs and those treated in facility located in the West North 

Central (ORadj=0.93; 95%CI 0.87-0.99), South Atlantic (ORadj=0.90; 95%CI 0.85-0.94), New 

England (ORadj=0.84; 95%CI 0.79-0.90), Middle Atlantic (ORadj=0.88; 95%CI 0.83-0.93), and 

East South Central (ORadj=0.84; 95%CI 0.78-0.89), East North Central (ORadj=0.92; 95%CI 

0.87-0.97) regions as compared to the West South Central. 

2. Low-grade endometrioid carcinoma 

 

In the fully adjusted model, NHPI and NHA women had respectively 42% (ORadj=1.42; 

95%CI 1.06-1.84) and 16% (ORadj=1.16; 95%CI 1.04-1.29) higher odds of being diagnosed with 

late-stage disease when compared to NHW. In addition, higher odds of late-stage diagnosis 
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were found in women diagnosed during the earlier period (2003-2007) (ORadj=1.06; 95%CI 

1.02-1.10) as compared with the most recent period (2008-2012), covered by Medicare 

(ORadj=1.06; 95%CI 1.02-1.12), Medicaid (ORadj=1.49; 95%CI 1.38-1.60), or those who were 

uninsured (ORadj=1.44; 95%CI 1.32-1.55) as compared to those covered by private health 

insurance; diagnosed with moderately differentiated tumors (ORadj=3.41; 95%CI 3.29-3.53) as 

compared to those diagnosed with well differentiated tumors; treated in the Pacific region 

(ORadj=1.16; 95%CI 1.08-1.27) as compared to those treated in the West South Central regions 

and treated in facilities seeing 1-19 EC cases a year (ORadj=1.13; 95%CI 1.06-1.19) as 

compared to those seeing over 74 EC cases a year. 

In contrast, lower odds of diagnosis with late-stage EC were found in women diagnosed 

between the ages of 60 and 69 (ORadj=0.93; 95%CI 0.87-0.98) as compared to those being 50 

and younger, diagnosed with one comorbidity (ORadj=0.92; 95%CI 0.88-0.96) as compared to 

those with none; treated in community cancer programs (ORadj=0.85; 95%CI 0.78-0.92) and 

comprehensive community cancer programs (ORadj=0.88; 95%CI 0.85-0.91) as opposed to 

academic/research programs; and those living in the South Atlantic (ORadj=0.93; 95%CI 0.86-

0.99), New England (ORadj=0.80; 95%CI 0.73-0.88) and East South Central (ORadj=0.84; 95%CI 

0.76-0.92) regions as compared to the West South Central. 

3. High-grade endometrioid carcinoma 

 

In fully adjusted models NHB and NHA women had respectively 24% (ORadj=1.24; 

95%CI 1.15-1.32) and 18% (ORadj=1.18; 95%CI 1.03-1.37) higher odds of being diagnosed with 

late-stage disease when compared to NHW. In addition, significantly higher odds of diagnoses 

with late-stage EC were found in women covered by Medicare (ORadj=1.10; 95%CI 1.03-1.17), 

Medicaid (ORadj=1.41; 95%CI 1.27-1.56), or those uninsured (ORadj=1.46; 95%CI 1.31-1.63) as 

compared to those who had private health insurance; and those treated in facilities seeing 1-19 
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(ORadj=1.19; 95%CI 1.10-1.28) and 20-41 (ORadj=1.07; 95%CI 1.01-1.15) EC as compared to 

those treating over 74 EC cases a year. 

In contrast, significantly lower odds with late-stage diagnosis were found in women who 

were between the ages of 51 and 59 (ORadj=0.77; 95%CI 0.70-0.83), 60 and 69 (ORadj=0.71; 

95%CI 0.65-0.77) and 70 and older (ORadj=0.75; 95%CI 0.68-0.82) as compared to those being 

50 and younger; were diagnosed with poorly differentiated tumors (ORadj=0.75; 95%CI 0.69-

0.81) as compared to those diagnosed with undifferentiated tumors; were treated at the 

comprehensive community cancer programs (ORadj=0.94; 95%CI 0.90-0.99) as opposed to 

academic/research programs; and those living in the West North Central (ORadj=0.83; 95%CI 

0.74-0.93), Middle Atlantic (ORadj=0.83; 95%CI 0.75-0.92) and East South Central (ORadj=0.81; 

95%CI 0.71-0.91) regions as compared to the West South Central. 

4. Clear Cell Carcinoma 

 

No racial/ethnic differences in diagnosis stage were detected in women diagnosed with 

CCC. Women who were 70 and older as compared to those who were 50 and younger and 

those diagnosed with poorly or undifferentiated tumors as opposed to those diagnosed with well 

and moderately well differentiated tumors had respectively 55% higher odds (ORadj=1.55; 

95%CI 1.03-2.33) and 100% higher odds (ORadj=2.00; 95%CI 1.51-2.67) of being diagnosed 

with late-stage tumors.  

5. Serous Carcinoma 

 

Similarly to CCC, no racial/ethnic differences in diagnosis stage were detected in women 

diagnosed with SC. After adjusting for all of the confounders, higher odds of diagnosis with late-

stage disease were found in women who were diagnosed during the earlier time period (2003-

2008) (ORadj=1.22; 95%CI 1.13-1.31) as compared to the most recent time period (2008-2012); 

lived in zip-code area where families reported having a median income between $38.000-
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$47.999 (ORadj=1.16; 95%CI 1.02-1.31) as compared to those earning $63.000 and over, were 

covered by Medicaid (ORadj=1.44; 95%CI 1.19-1.74) or were uninsured (ORadj=1.49; 95%CI 

1.13-1.95) as compared to those covered by the private health insurance; and were diagnosed 

with poorly or undifferentiated tumors (ORadj=1.86; 95%CI 1.62-2.14) as opposed to those 

diagnosed with well and moderately well differentiated tumors 

D. Discussion 
 

The findings of this study confirm the results from past research (7, 20, 26) by 

demonstrating that the burden of EC is not equally distributed between racial/ethnic groups. In 

the NCDB, NHB women were significantly more likely to be diagnosed with more aggressive EC 

subtypes than NHW. In addition, when compared to NHW, NHB, NHPI, NHA and Hispanics 

were more likely to be diagnosed with late-stage tumors.  

Little is known about the risk factors for Type 2 EC subtypes, and the striking differences 

found in this study only emphasize the importance of understanding why these differences exist. 

A recent study suggested that risk factors such as a body mass index of more than 30, a 

personal history of diabetes and a lack of physical activity were associated with Type 2 tumors 

(116). Even if these factors may increase one’s risk of diagnosis with more aggressive subtypes 

of EC, they cannot be exclusively responsible for it given that Hispanics are as likely as NHB to 

be obese and have a personal history of diabetes (117). Molecular and genetic factors may be 

able to shed some light on the racial/ethnic differences in tumor presentation. 

In the unadjusted analyses assessing the relationship between the tumor, socio-

demographic and treatment facility characteristics and late-stage diagnosis, race/ethnicity, 

diagnosis age, zip-code level income, zip-code level education, health insurance, urbanicity, 

tumor characteristics, facility type and facility location were significantly associated with the 

outcome. Overall, and consistent with previous literature, women diagnosed with SC, were 
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significantly more likely to present with extrauterine spread (stages III, IV) as compared to those 

diagnosed with other subtypes of EC(12). In addition, as expected, women diagnosed with 

higher grade tumors were significantly more likely to be diagnosed with later-stage EC than 

those diagnosed with lower grades. 

1. Low-Grade Endometrioid Carcinoma 

 

In the multivariable analyses, NHA and NHPI women had significantly higher odds of 

late-stage diagnosis with LGEC than NHW, after accounting for potential confounders. This 

study is the first to report the results of the relationship between race/ethnicity and late-stage 

diagnosis from fully adjusted models. It is also the first study to, in addition to NHB and Hispanic 

women, compare other minority populations to NHW women. Previous studies that presented 

unadjusted results, respectively, found no differences in Type 1 EC (LGEC and HGEC) between 

Black, Hispanic and White women (20) and found that Hispanics and Blacks were less likely 

than Whites to be diagnosed with Type 1 tumors at a localized stage (26). The NHPI-NHW and 

NHA-NHW differences in stage at diagnosis may be explained, in part, by the use of traditional 

remedies by NHPI and NHA. Previous studies showed that Asian women delay seeking medical 

care after noticing symptoms and may first turn to traditional remedies (119). In addition, NHPI 

women may live on remote islands, which could promote seclusion and, in turn, impact 

knowledge about the typical symptoms associated with EC and access to care, both of which 

may be associated with delays in diagnosis.  

In addition, our study also shows that women who were uninsured and those covered by 

Medicaid had nearly 50% higher odds of diagnosis with late-stage EC when compared to those 

covered by private health insurance (85). It is not unexpected that women without health 

insurance and those covered by Medicaid had higher odds of diagnosis with late-stage disease, 

since they may be less likely to have a regular source of medical care such as a primary care 
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physician (118). This could prevent them from sharing their symptoms in a timely manner and, 

as a result, being diagnosed with later-stage disease (40, 41, 84, 85). Women with no health 

insurance are often of lower SES. Women of lower SES are more likely to have competing 

priorities in their everyday lives and are less likely to make the decision to take a day off to see 

a doctor because of abnormal bleeding (41). The findings, indicating more advanced-stage 

disease in women who are uninsured or underinsured, show that those without private health 

insurance likely do not receive optimal care in terms of timely diagnosis and follow-up with a 

health care specialist (85). 

Moreover, the results of this study also show that women diagnosed at community 

cancer programs and comprehensive community cancer programs as compared to those 

diagnosed at the academic/research programs had lower odds of diagnosis with late-stage 

tumors. These differences might be explained by the fact that patients with advanced tumors 

are more likely to be referred to academic/research centers to receive more complex 

treatments. In addition, while the majority of women with private health insurance and those 

covered by Medicare were diagnosed at comprehensive community cancer programs, the 

majority of uninsured women were diagnosed at academic/research programs. In urban 

neighborhoods, minority populations are more likely to be uninsured and often live in the 

proximity of major city academic/research hospitals (106, 107). Interestingly though, most of the 

community cancer programs as opposed to the academic/research centers were low-case 

volume hospitals that, according to the results of our study and previous investigations, have 

higher odds of late-stage diagnosis (104). 

2. High-grade Endometrioid Carcinoma 

 

The results of the multivariable analyses showed that NHB and NHA women have higher 

odds of diagnosis with late-stage HGEC than NHW after adjusting for potential confounders. A 
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previous study that used SEER data reported that in crude models, Hispanics were more likely 

to be diagnosed with late-stage Type 2 EC than Whites (64). In contrast, another study found 

that Blacks and Hispanics were as likely as Whites to be diagnosed with late-stage tumors, in 

unadjusted models (20).  

Similarly to women diagnosed with LGEC, those diagnosed with HGEC, who had no 

health insurance or were covered by Medicaid, had significantly higher odds of late-stage 

diagnosis than women who were covered by private health insurance. In addition, the results of 

our study showed that women diagnosed in a comprehensive community cancer program had 

lower odds of diagnosis with late-stage disease than those diagnosed in an academic research 

program. Moreover, women diagnosed in low-volume hospitals had higher odds of late-stage 

diagnosis when compared to those diagnosed in high-volume facilities.  

Finally the results of this study show that younger women have significantly higher odds 

of diagnosis with late-stage HGEC than their older counterparts. This relationship was not found 

in other subtypes of the Type 2 tumors. 

3. Clear-cell and serous carcinomas: 

 

No racial/ethnic differences in the late-stage diagnosis for clear-cell and SC were 

detected in our study after adjusting for potential confounders.  

However, in women diagnosed with SC, those who were uninsured or covered by 

Medicaid had higher odds of diagnosis with late-stage tumors than those covered by private 

health insurance.  

Overall, while past studies have hypothesized that women who live in disadvantaged 

areas have worse access to care which subsequently could increase their likelihood of 

diagnosis with late-stage tumors (97, 120), our study did not show any significant relationships 
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between the zip-code level income, zip-code level education and late-stage diagnosis in any of 

the subtypes of EC.  

This study adds to the literature on the differences between minority and NHW women 

because it shows that the unadjusted measures overestimated the association between 

race/ethnicity and diagnosis stage. Most importantly, in the NHB-NHW disparity, adjusting for 

important covariates significantly reduced the association between race/ethnicity and stage at 

diagnosis. These results suggest caution when evaluating unadjusted estimates in the literature. 

 In addition, considering EC as a homogenous disease distorts the association between 

race/ethnicity and diagnosis stage. Knowing that NHPI women have higher odds of late-stage 

diagnosis with LGEC, the least aggressive EC tumor, as opposed to SC could provide very 

important information for community programs. It could potentially mean that NHPI could be 

diagnosed at an earlier stage with increased education on early recognition of symptoms. Stage 

at diagnosis is an important predictive factor in survival and therefore it is critical to diagnose the 

disease at the earliest stage possible (2, 7). Finally, our results add to and extend the results 

from other studies on NHB-NHW differences. We showed that in contrast to previous data (85), 

NHB women only had higher odds of diagnosis with late-stage disease than NHW when 

diagnosed with HGEC. Differences in late-stage diagnosis in other EC tumor subtypes were not 

detected. 

E. Limitations and Strengths 

 

The results of this study should be interpreted in light of several limitations that primarily 

pertain to the variables available for analysis. Income and education are only available at the 

zip-code level. While zip-code level measures were important predictors of access care and 

consequently play a role in late-stage diagnosis, individual-level measures were also shown to 

be associated with late-stage disease (4, 40, 41). In addition, physician specialty, an important 
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independent predictor for staging (99, 100) and gynecologic cancer outcomes (99, 100, 103), 

was not available. However, we included average facility-case volume as a proxy to minimize 

bias, assuming that low case volumes reflect a lack of gynecologic oncology subspecialty care 

(103). The lack of these variables made impossible the assessment of these relationships. 

Finally, it is unclear whether the detected racial/ethnic differences in stage at diagnosis and 

tumor aggressiveness, reflect true biological variations or differences in lifestyle and socio-

cultural risk factors. It is possible that the prevalence of these risk factors drives these 

differences as their prevalence is likely to differ between different racial/ethnic groups.. 

Despite these limitations, this study has several strengths. First, this study is the first to 

provide the results of the association between race/ethnicity and diagnosis stage from adjusted 

models. Second, this study is the first to, in addition to NHB, consider women of other minority 

populations. Third, as opposed to analyzing EC as a homogenous disease, or solely as Type 1 

and Type 2, this study presents racial/ethnic differences in diagnosis stage by four histological 

subtypes. Data for carcinosarcomas and “other tumors” was incomplete, however, because 

these tumors are highly heterogeneous excluding them from our analyses does not represent a 

limitation for our study. Performing analyses by histologic subtypes was recommended by the 

comprehensive report on ovarian cancer released by the National Academy of Sciences in 

March 2016. This report stipulates that performing subtypes analyses will advance the science 

and help reduce cancer morbidity and mortality (18).  

F. Conclusion 

 

In conclusion, this study demonstrates that NHB women are significantly more likely to 

be diagnosed with any of the subtypes of Type 2 EC, than women of other racial/ethnic 

populations. This study also shows that NHA and NHPI are at higher odds of diagnosis with 

LGEC and that NHB and NHA have higher odds of diagnosis with late-stage HGEC when 



 
 

49 
 

compared to NHW. Finally, this study show that uninsured women and those covered by 

Medicaid have almost a 1.5 fold increase of diagnosis with late-stage LGEC, HGEC and SC 

than those covered by private health insurance. 
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IV. RACIAL/ETHNIC DIFFERENCES IN TREATMENT DEFINED AS SURGERY, 
RADIATION THERAPY AND CHEMOTHERAPY 

A. Introduction 

 

Differences in EC incidence and survival between NHB and NHW women have been 

well documented. Overall, while the incidence of the disease is higher in NHW women (1), 

survival is lower in NHB (5, 7, 26, 35, 67, 81). Treatment differences could potentially account 

for this survival disparity.  

 Surgery is the cornerstone of EC treatment and is recommended for every patient 

diagnosed with the disease, regardless the clinical stage, grade or histology of the tumor (11). 

Receiving surgical treatment is an important predictor of EC survival (3, 64). Using the 

Surveillance, Epidemiology, and End Results Program (SEER), Mahdi et al. demonstrated that 

in women diagnosed with overall EC, those who did not have surgery were three times more 

likely to die than those who did (3). Similarly, in women diagnosed with Type 2 EC tumors, 

those who did not have surgery had twice the risk of dying when compared to those who did 

(64).  

 While surgery is recommended for every patient, there is no well-established treatment 

protocol for the use of adjuvant treatment. Adjuvant treatment is the subject of a number of 

clinical trials; as such the adequate adjuvant therapy has yet to be determined (46-48). 

Radiation therapy is prescribed for recurrent tumors or used instead of surgery, when surgery is 

not feasible due to the extent of the disease or the presence of medical comorbidities (53). On 

the other hand, chemotherapy is recommended for older patients or patients diagnosed with 

metastatic disease, i.e. advanced grade (grade III-IV) and stage tumors (stage II-IV). Several 

randomized clinical trials have shown that the use of multiple agent chemotherapy, as 

compared to single agent, was more effective because of the improved response rate and 

progression-free survival with negligible impact on overall survival (53-55).  
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 Previous studies examining factors associated with EC treatment have generally failed 

at presenting results for EC subtypes (4, 67, 73, 75, 76), although the recommended treatment 

regimens vary by histologic subtype (11). In addition, the National Academy of Sciences 

recommended performing subtype-specific analyses which would allow for scientific 

advancement and help reduce cancer morbidity and mortality (18). Furthermore, previous 

research has not accounted for important predictors that impact treatment such as tumor, socio-

demographic and treatment facility characteristics. Past research suggests that racial/ethnic 

differences in EC treatment exist (2-9); however these differences were almost exclusively 

documented in NHW and NHB women. In fact, in the past sixteen years, only three studies have 

assessed treatment differences in nonblack minority women (e.g. Asian, Hispanic). 

Furthermore, while these studies found racial/ethnic treatment differences for overall EC, no 

studies have assessed whether these differences exist after accounting for potential 

confounders. Moreover, no studies have determined what factors are associated with potential 

differences.  

Mediation analysis can be used to estimate the underlying relationship between 

race/ethnicity and treatment by quantifying what proportion of the disparity is explained by a 

mediator or group of mediators. Mediation analysis can be an important tool in cancer disparity 

research. It allows for the separation of the direct effect of race/ethnicity, on treatment, from the 

indirect effects mediated through variables pertaining to the socio-demographic, tumor or 

treatment facility characteristics. In a recent study performed in Chicago, the researchers found 

that the observed racial differences in having mastectomy were primarily mediated by diagnosis 

stage and not patients’ socio-economic status (SES). Importantly, the mediating effect of 

diagnosis stage was different when comparing NHB to NHW and Hispanics to NHW (59). 

Another recent study estimated the mediating effect of treatment facility characteristics on 

racial/ethnic differences in delayed diagnosis for breast cancer. The authors found that all 
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facility factors accounted for 43% of the disparity in diagnostic delay. The extent of the 

mediation of facility factors was very similar when comparing NHB to NHW and non-Hispanics 

to NHW (62). Mediation analysis has not been used to assess EC racial/ethnic differences and 

therefore it is unclear what factors could act as potential mediators. Based on our conceptual 

model (Figure 2), we hypothesized zip-code level income, zip-code level education, the socio-

economic domain including both zip-code level measures, and stage at diagnosis to be potential 

mediators in the relationship between race/ethnicity and receipt of treatment. Treatment 

regimens are directly dependent on the tumor aggressiveness at the time of diagnosis (11) and 

the types of facilities where the patient gets treated (121). In addition, they are indirectly 

dependent on one’s health insurance coverage (5) and patient’s area-level SES (40, 41, 84). 

The purpose of this analysis is to assess racial/ethnic differences in receipt of treatment 

(surgery, radiation therapy and chemotherapy) by EC tumor subtype using the NCDB. The 

NCDB is one of the largest and most comprehensive dataset of EC in the U.S. The NCDB is 

based on registry data and includes 70% or approximately 230,000 stage-diagnosed EC cases 

in the U.S. and Puerto Rico between 2003 and 2012 (109). The mediating effect of stage at 

diagnosis, area-level income, area-level education, health insurance status and treatment 

facility characteristics on racial/ethnic differences in the receipt of treatment was investigated.  

To the best of our knowledge, this study is the first to assess whether subtype-specific 

racial/ethnic differences in EC treatment modalities exist after adjusting for potential 

confounders and exploring factors that may mediate potential differences. Moreover, this study 

is the first to compare six racial/ethnic groups in models stratified by tumor subtype. 

B. Methods 

First, differences in receiving surgical treatment, radiation therapy and chemotherapy 

between NHW and women of other racial/ethnic groups were assessed using the Chi-square 

test statistics. 
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Health Insurance 

 

Figure 2: Conceptual framework for the relationship between race/ethnicity and receipt of treatment 
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Chemotherapy was defined as receipt of multi-agent chemotherapy. In the bivariate 

analyses, receiving surgical treatment, radiation therapy and chemotherapy were dichotomized 

as any vs. none. In addition, differences in receiving multi-agent chemotherapy were tested for 

each stage at diagnosis (I, II, III and IV).  

Second, three multivariable logistic regression models stratified by tumor subtype 

(LGEC, HGEC, CCC and SC) were fitted to estimate the relationship between race/ethnicity and 

receipt of surgery, radiation therapy and chemotherapy. All of the covariates were included in 

the multivariable models either because they were significantly associated with the outcome or 

because conceptually they were considered to be important confounders. The NCDB dataset 

used for the multivariable analyses included 208,247 women with stage-diagnosed EC between 

2003 and 2012. Observations with missing values for any of the three outcome variables were 

excluded from the analyses: surgery (n=0), radiation therapy (n=3,226) and chemotherapy 

(n=5,592).  

Third, because women of lower socio-economic status and those who were 

underinsured were shown to experience delayed treatment (112), effect modification was 

assessed for zip-code level income, zip-code level education and health insurance. Period of 

diagnosis was also considered as a potential effect modifier to determine if treatment 

differences have changed over time. Effect modification was assessed by including the pair-

wise interaction term and two corresponding main effects into the final model. In addition, 

interaction between race/ethnicity and stage at diagnosis was tested in models predicting 

receipt of chemotherapy. The interaction between race/ethnicity and health insurance was 

statistically significant (P<0.0001) in the association between race/ethnicity and receiving 

surgical treatment, for women diagnosed with LGC; as such, the model was stratified by health 

insurance. Odds ratios and 95% confidence intervals  were estimated.  
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Fourth, mediation analyses on racial/ethnic differences in receipt of surgery, radiation 

therapy and chemotherapy found in the multivariable models were performed. The socio-

economic (SE) domain and five potential mediators were tested as intermediate variables: (1), 

zip-code level education, (2) zip-code level income, (3) health insurance, (4) diagnosis stage, 

(5) type of facility (Figure 3). The SE domain included zip-code level education and zip-code 

level income. Sixth indirect paths connecting race/ethnicity with the receipt of each treatment 

modality were estimated. The direct effect (c’) is represented by a red arrow. In the primarily 

exploration of mediation, three tests were performed to confirm that a hypothesized mediator 

met the statistical criteria of mediation analysis. (1) Race/ethnicity was significantly associated 

with receipt of each treatment modality. (TABLE VIII) (2) Race/ethnicity was significantly 

associated with each mediator. (TABLE IV) (3) Each mediator was significantly associated with 

receipt of each treatment modality. (TABLE VIII) Next, OR were compared between the fully 

adjusted model and models unadjusted for the hypothesized mediator or the SE domain. The 

hypothesized mediator or the SE domain that altered the OR by a factor of 0.1 or more was 

further explored as an intermediate variable. Lastly, every intermediate variable or the SE 

domain was separately added to a fully adjusted multivariable model to calculate the mediated 

proportion and its 95%CI using the mediate SAS macro (122). The proportion of the effect of 

race/ethnicity mediated by intermediate variables (Figure 2) on each treatment modality was 

separately estimated for every minority women-NHW disparity detected in the multivariable 

models. The proportion mediated represented the excess or reduced odds in the receipt of 

treatment among the minority group as compared to NHW women that could be attributed to the 

SE domain or a mediator.  

Bivariate, logistic and mediation analyses were performed using SAS software version 

9.4 (SAS Institute, Inc., Cary, NC). P-values were two sided, with an α level of 0.05. 

 



 
 

56 
 

Figure 3: Conceptual model of potential mediators in the relationship between race/ethnicity and 
receipt of treatment 

 

 
 
 
 

C. Results 

TABLE IV describes the characteristics of the study population by race/ethnicity, overall, 

and by socio-demographic, tumor and facility covariates. A total of 252,785 women were stage-

diagnosed with EC in one of the CoC-approved hospitals between 2003 and 2012. Overall, 

83.7% women self-identified themselves as NHW, 8.4% as NHB, 5.2% as Hispanic, 2.3% as 

NHA, 0.3% as NHPI and 0.2% as NHAIAN. In addition, 71.6% of women were diagnosed with 

LGEC, 15.9% with HGEC, 5.2% with SC and 1.3% with CCC. (TABLE VII) 

TABLE VII shows that, overall, 4.0% of women did not receive surgery, 72.7% did not 

receive radiation therapy and 84.9% did not receive multi-agent chemotherapy. In the stage-
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stratified bivariate analyses, 95.2% of women diagnosed with early stage and 47.4% with late-

stage tumors did not receive multi-agent chemotherapy.  

NHB, Hispanic and NHAIAN women were significantly less likely than NHW to receive 

surgical treatment. In contrast, NHA were more likely to receive surgical treatment than NHW. In 

regards to radiation therapy, when compared to NHW, NHB were more likely and Hispanics, 

NHAIAN and NHPI were less likely to receive radiation therapy compared to NHW. Moreover, 

NHB, NHA and NHPI were more likely than NHW women to receive adjuvant chemotherapy. In 

the stage-stratified bivariate analyses, NHB women were more likely to receive multi-agent 

chemotherapy for early and late-stage diagnoses than NHW. NHB were more likely to receive 

chemotherapy for early-stage and Hispanic less likely to receive it for late-stage diagnoses than 

NHW.  

TABLE VIII presents the distribution of socio-demographic, tumor and treatment facility 

characteristics, overall, and by the three primary outcomes of the analysis: surgical treatment, 

radiation therapy and chemotherapy and shows significant differences by race/ethnicity for all 

three types of treatments. Absence of surgical treatment was more prevalent in all minorities 

except in NHA; at older ages; in women diagnosed between 2008 and 2012; in areas with lower 

income and education levels and in women without private health insurance. In addition, women 

diagnosed with Type 2 EC; late-stage; EC with high-grade tumors and those with two or more 

comorbidities were less likely to have surgery. Lastly, absence of surgical treatment was more 

prevalent in women diagnosed in community cancer programs; in low-volume facilities and 

hospitals located in the Middle Atlantic regions.  

Radiation therapy treatments were less prevalent in all minorities except in NHB; in 

women of younger ages; those diagnosed between 2008 and 2012; in areas with lower 

education levels; in women with private health insurance and those living in rural areas.
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TABLE VII: DISTRIBUTION OF TREATMENT MODALITIES (SURGERY, RADIATION THERAPY, CHEMOTHERAPY) BY RACE/ETHNICITY, 
NATIONAL CANCER DATABASE, 2003-2012, N=215,078 

    

 
Non-Hispanic 

White 
n=179,922 

 
Non-Hispanic 

Black 
n=18,037 

 
Hispanic 

 
n=11,090 

Non-Hispanic 
Asian 

 
n=4,968 

Non-Hispanic 
American 

Indian, 
Alaskan Native 

n=492 

Non-Hispanic 
Pacific Islander, 

Hawaiian 
n=569 

Overall 

% % % % % % % 

Overall 82.7 
 

8.4 
 

5.2 
 

2.3 
 

0.2 0.3 
 Surgery 

            Yes 96.4 92.0
#
 95.4

#
 96.9* 94.7* 96.0 96.0 

No 3.6 7.9 4.6 3.0 5.3 4.0 4.0 

Missing 0 0 0 0 0 0 0 

Radiation Therapy 
            

 
Yes 25.7 28.4# 23.4# 25.3 19.7* 18.6# 25.8 

No  72.8 70.1 75.2 72.9 79.3 80.1 72.7 

Missing 1.5 1.5 1.4 1.9 1.0 1.2 1.5 

Multi-Agent Chemotherapy 
            

 
Overall Yes 11.8 18.5

#
 12.3 16.0

#
 13.6 15.5* 12.5 

Overall No 85.7 78.3 84.8 80.7 83.3 82.1 84.9 

Missing 2.5 3.2 2.9 3.3 3.1 2.5 2.6 

Multi-Agent Chemotherapy by Diagnosis Stage 
       

Early Stage (stage I, II) 
       

Yes 4.5 8.0
#
 4.9 5.7

#
 4.6 3.7 4.8 

No 95.5 92.0 95.1 94.3 95.4 96.3 95.2 

Late Stage (stage III, IV) 
       

Yes 52.6 52.3 50.1* 60.8
#
 59.0 57.6 52.7 

No 47.4 47.7 49.9 39.2 41.0 42.4 47.4 

* Significantly different from NHW (pvalue <0.05). 
# Significantly different from NHW (pvalue <0.001).
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In addition, women diagnosed with LGEC; at an early-stage; with low-grade tumors and with 

comorbidities were less likely to receive radiation therapy. Lastly, radiation therapy treatments 

were less prevalent in women diagnosed in comprehensive community cancer programs; 

facilities located in the West South Central regions and in higher-volume hospitals. 

Finally, multi-agent chemotherapy treatments were the least prevalent in NHW; in 

women 50 and younger and those 70 and older; those diagnosed between 2003 and 2007; in 

areas with higher-income levels and in women with private health insurance. Women diagnosed 

with LGEC; at an early-stage; with low-grade tumors and with comorbidities were also less likely 

to be treated with multi-agent chemotherapy. Lastly, chemotherapy treatments were less 

prevalent in women diagnosed in comprehensive community cancer programs, facilities located 

in the Mountain regions and in lower-volume hospitals. 

1. Receipt of Surgical Treatment 

 

In the unadjusted models, NHB women had 2.1 (OR=2.08; 95%CI 1.98-2.18), Hispanic 

1.3 (OR=1.27; 95%CI 1.19-1.37), and NHAIAN 1.4 (OR=1.38; 95%CI 1.01-1.89) times higher 

odds of not receiving surgical treatment for overall EC when compared to NHW.  

In models adjusted for potential covariates, NHB had 60% (ORadj=1.60; 95%CI 1.50-

1.71) higher odds of not receiving surgical treatment for overall EC when compared to NHW. 

TABLE IX and TABLE X present the results from the multivariable logistic regression models for 

the association between race/ethnicity and receipt of surgical treatment, stratified by EC tumor 

subtype.  
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TABLE VIII: DISTRIBUTION OF SOCIO-DEMOGRAPHIC, TUMOR AND TREATMENT FACILITY 
CHARACTERISTICS OVERALL AND STRATIFIED BY RECEIPT OF TREATMENT (SURGERY, 
RADIATION THERAPY AND CHEMOTHERAPY), NATIONAL CANCER DATABASE, 2003-2012, 

n=208,247
a 

 

Did not 
Receive 

Surgery (%) 
n=14,518 

 

Pvalue 

Did not 
Receive 

Radiation 
Therapy (%) 
n=180,691 

Pvalue 

Did not 
Receive 

Chemotherapy 
(%) 

n=210,685 

Pvalue 

Overall 5.9 %  74.0 %  86.3 %  

Socio-Demographic Characteristics 

Race/Ethnicity 
 

<.0001 
 

<.0001 
 

<.0001 

Non Hispanic White 3.6  73.9  87.9  

Non Hispanic Black 8.0  71.1  81.0  

Hispanic 4.6  76.3  87.3  

Non-Hispanic Asian 3.0  74.3  83.6  

Non-Hispanic American Indian, Alaskan Native 5.3  80.2  85.9  

Non-Hispanic Pacific Islander/Hawaiian 3.8  81.5  84.4  

Diagnosis Age 
 

<.0001 
 

<.0001 
 

<.0001 

<50 3.8  81.2  88.1  

51-59 2.5  76.4  87.8  

60-69 3.2  71.9  85.4  

70+ 6.6  70.0  88.1  

Diagnosis Period 
 

<0.05 
 

<.0001 
 

<.0001 

2008-2012 4.2  75.1  85.0  
2003-2007 3.8  72.2  90.0  

Zip-Code Level Income
b
 

 
<.0001 

 
0.88 

 
<0.05 

$63.000+ 3.2  73.8  87.3  
$48.000-62.999 3.6  73.7  87.3  
$38.000-$47.999 4.4  73.9  87.3  
<$38.000 5.5  74.0  86.7  

Zip-Code Level Education
b
 

 
<.0001 

 
<.0001 

 
0.77 

<7.0 without a high-school diploma 2.9  74.2  87.2  
7.0-12.9% without a high-school diploma 3.8  73.0  87.3  
13.0-20.0% without a high-school diploma 4.5  74.0  87.1  
≥21.0% without a high-school diploma 5.2  74.8  87.2  

Health Insurance 
 

<.0001 
 

<.0001 
 

<.0001 

Private Insurance 2.4  76.2  87.6  
Medicare 5.6  70.9  87.4  
Medicaid 6.9  72.2  83.4  
Not Insured 6.0  74.7  84.5  

Tumor Characteristics 

Tumor Sub-Types 
 

<.0001 
 

<.0001 
 

<.0001 

Type1: Low grade endometrioid 3.3  79.2  93.9  

Type2: High grade endometrioid 6.5  53.7  71.9  

Serous  5.3  65.1  47.1  

Clear Cell 5.9  60.2  62.6  

Diagnosis Stage 
 

<.0001 
 

<.0001 
 

<.0001 

Early (stage I, II) 2.9  77.6  95.2  

Late (stage III, IV) 9.6  55.4  47.4  

Grade 
 

<.0001 
 

<.0001 
 

<.0001 

Low (well, moderately differentiated) 3.3  79.1  93.6  

High (poorly differentiated, undifferentiated) 6.2  56.5  65.8  

Comorbidities 
 

<.0001 
 

<.0001 
 

<.0001 

None 3.8  73.4  86.9  

1 3.9  75.3  88.0  

2 or more   8.4  75.1  89.2  
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TABLE VIII (CONTINUED): DISTRIBUTION OF SOCIO-DEMOGRAPHIC, TUMOR AND TREATMENT 
FACILITY CHARACTERISTICS OVERALL AND STRATIFIED BY RECEIPT OF TREATMENT (SURGERY, 

RADIATION THERAPY AND CHEMOTHERAPY), NATIONAL CANCER DATABASE, 2003-2012, n=208,247
a
 

 

Did not 
Receive 

Surgery (%) 
n=14,518 

Pvalue 

Did not 
Receive 

Radiation 
Therapy (%) 
n=180,691 

Pvalue 

Did not 
Receive 

Chemotherapy 
(%) 

n=210,685 

Pvalue 

Treatment facility characteristics 

Facility Type  
 

<.0001 
 

<.0001 
 

<.0001 

Academic/Research programs 4.0  73.2  85.3  
Community Cancer Programs 7.3  72.5  89.6  
Comprehensive Community Cancer Programs 3.6  74.5  88.3  

Facility Location 
 

<.0001 
 

<.0001 
 

<.0001 

East North Central 4.1  72.1  87.4  

East South Central 3.6  78.6  88.5  

Middle Atlantic 5.1  65.8  86.6  
Mountain 2.2  76.6  88.8  
New England 4.0  71.9  86.0  
Pacific 3.2  75.7  87.0  
South Atlantic 4.2  77.4  87.5  

West North Central 3.4  72.5  85.1  

West South Central 4.4  80.3  88.7  

Treatment Facility Case-Volume 
 

<.0001 
 

<.0001 
 

<.0001 

≥74 cases per year 3.2  75.3  85.3  

42 - 73 cases per year 3.0  75.2  87.0  

20 - 41 cases per year 3.4  74.2  87.6  

1 - 19 cases per year 6.6  70.5  88.9  
a 

Missing values for zip code-level income, zip code-level education, stage at diagnosis and facility type presented in Table IV are 
not shown and not used in the computations of the Chi-square statistic. 
b 

Measures estimated by matching the zip code of the patient recorded at the time of diagnosis against files derived from year 
2010 U.S. Census data. Variables categorized as quartiles based on equally proportioned variable ranges among all U.S. zip 
codes. 
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a) Low-Grade Endometrioid Carcinomas 

 

In the fully adjusted model, Hispanic, NHB and NHAIAN women had respectively 16% 

(ORadj=1.16; 95%CI 1.02-1.31), 82% (ORadj=1.82; 95%CI 1.66-2.00) and 90% (ORadj=1.90; 

95%CI 1.21-2.98) higher odds of not receiving surgery when compared to NHW.  

Higher odds of not having surgery were associated with lower zip-code level income, 

lower zip-code level education, lower treatment facility case volume and an increased number of 

comorbidities. 

In addition, the odds of not receiving surgery were higher in women 70 and older 

(ORadj=1.22; 95%CI 1.10-1.37) as compared to those 50 and younger; in women covered by 

Medicare (ORadj=1.54; 95%CI 1.42-1.68), Medicaid (ORadj=2.00; 95%CI 1.77-2.24), or those 

who were uninsured (ORadj=1.94; 95%CI 1.70-2.22) as compared to those covered by the 

private health insurance and in those diagnosed with later-stage (ORadj=3.10; 95%CI 2.89-3.33) 

as compared with earlier-stage tumors. 

In contrast, lower odds for not having surgery were found in women diagnosed between 

the ages of 51 and 59 (ORadj=0.61; 95%CI 0.55-0.67) and 60 and 69 (ORadj=0.65; 95%CI 0.59-

0.71) as compared to those being 50 and younger; those diagnosed between 2003 and 2007 

(ORadj=0.81; 95%CI 0.76-0.86) as compared to those diagnosed between 2008 and 2012 and in 

women diagnosed with moderately (ORadj=0.71; 95%CI 0.67-0.76) as compared to those 

diagnosed with well-differentiated tumors. In addition, lower odds for not having surgery were 

also found in women treated in the comprehensive community cancer programs (ORadj=0.79; 

95%CI 0.74-0.90) as opposed to the academic/research programs; and those treated in facilities 

located in the Mountain (ORadj=0.66; 95%CI 0.54-0.81) as compared to the West South Central 

regions. 
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The interaction term between and race/ethnicity and health insurance was highly 

significant at the level of P=0.001; as such results for women diagnosed with LGEC were also 

presented in insurance-stratified models. (TABLE IX) Among women with private health 

insurance, increased odds of not having surgery where found in Hispanic (ORadj=1.52; 95%CI 

1.24-1.86), NHB (ORadj=1.73; 95%CI 1.46-2.06), NHA (ORadj=1.35; 95%CI 1.02-1.78) and 

NHAIAN (ORadj=2.33; 95%CI 1.13-4.82) women as compared to NHW. In women covered by 

Medicare only NHB (ORadj=2.02; 95%CI 1.77-2.31) had increased odds of not having surgery 

when compared to NHW. However, in women with Medicaid, NHA (ORadj=0.50; 95%CI 0.26-

0.98) had lower odds of not having surgery when compared to NHW. 

b) High-grade carcinomas 

 

In the fully-adjusted model, NHB women had 48% higher odds (ORadj=1.48; 95%CI 1.31-

1.68) of not having surgery than NHW.  

Higher odds of not having surgery were associated with older age, lower zip-code level 

education, lower treatment facility case volume and an increased number of comorbidities. In 

addition, the odds of not having surgery were higher in women with Medicare (ORadj=1.38; 

95%CI 1.21-1.59), Medicaid (ORadj=1.79; 95%CI 1.47-2.18), or those who were uninsured 

(ORadj=2.03; 95%CI 1.63-2.53) as compared to those with private health insurance. Higher odds 

of not having surgery were also found in women diagnosed with later-stage (ORadj=4.14; 95%CI 

3.76-4.55) as compared with earlier-stage tumors and those diagnosed in the Middle Atlantic 

regions (ORadj=1.40; 95%CI 1.14-1.71) as compared to West South Central. 
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TABLE IX: MULTIVARIABLE LOGISTIC REGRESSION ODDS RATIOS (OR) FOR THE ASSOCIATION 
BETWEEN RACE/ETHNICITY AND LACK OF SURGICAL TREATMENT FOR LOW-GRADE 

CARCINOMAS, OVERALL AND STRATIFIED BY HEALTH INSURANCE, NATIONAL CANCER 
DATABASE, 2003-2012, n=208,247 

 
OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) 

 

Type 1: 
Low-grade 
Carcinoma 
n=155,939 

Stratified Model
b
: 

Among Privately 
Insured 

n=86,064 

Stratified Model: 
Among Insured 

by Medicare 
n=54,070 

Stratified Model: 
Among Insured 

by Medicaid 
n=7,239 

Stratified Model: 
Among Not 

Insured 
n=5,940 

Socio-Demographic Characteristics 

Race/Ethnicity 
    

 
Non-Hispanic White Ref. Ref. Ref. Ref. Ref. 
Hispanic 1.16 (1.02-1.31) 1.52 (1.24-1.86) 0.99 (0.78-1.25) 0.84 (0.62-1.15) 1.09 (0.76-1.55) 
Non-Hispanic Black 1.82 (1.66-2.00) 1.73 (1.46-2.06) 2.02 (1.77-2.31) 1.13 (0.85-1.52) 1.38 (0.96-1.99) 
Non-Hispanic Asian 1.00 (0.80-1.24) 1.35 (1.02-1.78) 0.80 (0.51-1.27) 0.50 (0.26-0.98) 0.48 (0.19-1.22) 
Non-Hispanic American Indian, Alaskan Native 1.90 (1.21-2.98) 2.33 (1.13-4.82) 1.88 (0.91-3.90) 1.37 (0.47-4.01) NA 
Non-Hispanic Pacific Islander/ Hawaiian 1.07 (0.60-1.86) 1.18 (0.51-2.73) 1.70 (0.56-5.16) 0.57 (0.16-1.84) 0.47 (0.05-4.13) 

Diagnosis Age 
    

 
<50 Ref. 

   
 

51-59 0.61 (0.55-0.67) 
   

 
60-69 0.65 (0.59-0.71) 

   
 

70+ 1.22 (1.10-1.37) 
   

 

Diagnosis Period 
    

 
2008-2012 Ref. 

   
 

2003-2007 0.81 (0.76-0.86) 
   

 

Zip-Code Level Income
a
 

    
 

$63.000+ Ref. 
   

 
$48.000-62.999 1.01 (0.93-1.11) 

   
 

$38.000-$47.999 1.16 (1.05-1.27) 
   

 
<$38.000 1.30 (1.15-1.46) 

   
 

Zip-Code Level Education
a
 

    
 

<7.0 without a high-school diploma Ref. 
   

 
7.0-12.9% without a high-school diploma 1.15 (1.05-1.26) 

   
 

13.0-20.0% without a high-school diploma 1.16 (1.04-1.29) 
   

 
≥21.0% without a high-school diploma 1.15 (1.02-1.31) 

   
 

Health Insurance 
    

 
Private Insurance Ref. 

   
 

Medicare 1.54 (1.42-1.68) 
   

 
Medicaid 2.00 (1.77-2.24) 

   
 

Not Insured 1.94 (1.70-2.22) 
   

 

Tumor Characteristics 
   

 

Diagnosis Stage 
    

 
Early (Stages I, II) Ref. 

   
 

Late (Stages III, IV) 3.10 (2.89-3.33) 
   

 

Grade 
    

 
Moderately vs. Well differentiated 0.71 (0.67-0.76)     

Comorbidities 
    

 
None Ref. 

 
   

1 1.02 (0.95-1.10) 
   

 
2 or more   2.20 (1.98-2.42) 

   
 

Treatment facility characteristics  

Facility Type  
 

    
Academic/Research Programs Ref.     
Community Cancer Programs 1.01 (0.90-1.13)     
Comprehensive Community Cancer 

Programs 
0.79 (0.74-0.85)     

Facility Location 
    

 
West South Central Ref.     
East North Central 0.94 (0.83-1.07) 

   
 

East South Central 0.87 (0.74-1.03) 
   

 
Middle Atlantic 1.37 (1.21-1.56) 

   
 

Mountain 0.66 (0.54-0.81) 
   

 
New England 1.11 (0.95-1.31) 

   
 

Pacific 0.91 (0.79-1.05) 
   

 
South Atlantic 1.07 (0.95-1.22) 

   
 

West North Central 0.89 (0.76-1.04) 
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TABLE IX (CONTINUED): MULTIVARIABLE LOGISTIC REGRESSION ODDS RATIOS (OR) FOR THE 
ASSOCIATION BETWEEN RACE/ETHNICITY AND LACK OF SURGICAL TREATMENT FOR LOW-GRADE 
CARCINOMAS, OVERALL AND STRATIFIED BY HEALTH INSURANCE, NATIONAL CANCER DATABASE, 

2003-2012, n=208,247 
 

 
OR(95%CI) 

   
 

 

Type 1: 
Low-grade 
Carcinoma 
n=155,939 

   
 

Treatment Facility Case-Volume 
    

 
≥74 cases per year Ref. 

   
 

42 - 73 cases per year 1.00 (0.91-1.10) 
   

 
20 - 41 cases per year 1.15 (1.05-1.27) 

   
 

1 - 19 cases per year 2.38 (2.17-2.62) 
   

 
a 

Measure estimated by matching the zip code of the patient recorded at the time of diagnosis against files derived from year 
2010 U.S. Census data. Variables categorized as quartiles based on equally proportioned variable ranges among all U.S. 
zip codes.  
b 

Model adjusted for all covariates, plus race/ethnicity*insurance interaction term added to test effect modification. 
Race/ethnicity*insurance interaction term significant at the level of P<0.001, stratified results are shown for the racial/ethnic 

disparity within each level of health insurance and facility type. 
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In contrast, women treated at the comprehensive community cancer programs 

(ORadj=0.81; 95%CI 0.73-0.91) as opposed to those treated at the academic/research programs 

and those treated in facilities located in the Mountain (ORadj=0.59; 95%CI 0.42-0.83), as 

compared to those located in the West South Central regions had significantly lower odds of 

having surgery.(TABLE X) 

c) Clear Cell Carcinomas 

 

NHB had 79% higher odds (ORadj=1.79; 95%CI 1.15-2.79) of not having surgery when 

compared to NHW. In addition higher odds of not having surgery were found in women who 

were diagnosed with later-stage (ORadj=2.94; 95%CI 2.07-4.18) as compared with earlier-stage 

tumors; those with two or more comorbidities (ORadj=1.97; 95%CI 1.08-3.58) as compared to 

none and those treated in hospitals seeing 1-19 EC cases a year (ORadj=3.15; 95%CI 1.83-

5.40) as compared to hospitals seeing 74 and over. (TABLE X) 

d) Serous Carcinomas 

 

In the fully adjusted model, NHB and NHPI women had respectively 1.74 (ORadj=1.74; 

95%CI 1.40-2.17), and 5.86 times (ORadj=5.86; 95%CI 2.02-16.97) the odds for not having 

surgery when compared to NHW. In addition, the odds of not having surgery were higher in 

women covered by Medicare (ORadj=1.31; 95%CI 1.01-1.69) and Medicaid (ORadj=2.07; 95%CI 

1.40-3.06) as compared to those with private health insurance; in those diagnosed with later-

stage (ORadj=3.65; 95%CI 2.97-4.48) as compared with earlier-stage tumors, those diagnosed 

with two or more comorbidities (ORadj=1.81; 95%CI 1.31-2.50) as compared to those with no 

comorbidities; in women diagnosed in the Middle Atlantic (ORadj=1.93; 95%CI 1.29-2.91) and 

New England regions (ORadj=1.89; 95%CI 1.16-3.08) as compared to the West South Central 

region and women treated in facilities seeing 1-19 EC cases a year (ORadj=2.30; 95%CI 1.73-

3.04) as compared to those seeing 74 and over. 
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In contrast, women treated at the comprehensive community cancer programs 

(ORadj=0.74; 95%CI 0.60-0.91) as opposed to academic/research programs had significantly 

lower odds of having surgery. (TABLE X)  

2. Receipt of Radiation Therapy 

 

TABLE XI presents the results from the multivariable logistic regression models for the 

association between race/ethnicity and receipt of radiation therapy, stratified by EC tumor 

subtype.  

a) Low-Grade Carcinoma 

 

 No racial/ethnic differences in receipt of radiation therapy were found in women 

diagnosed with LGEC.  

Higher odds of not receiving radiation therapy were found in women treated in the 

community cancer programs (ORadj=1.22; 95%CI 1.15-1.31) and comprehensive community 

cancer programs (ORadj=1.05; 95%CI 1.02-1.08) as compared to the academic/research 

programs. (TABLE XI) In addition, higher odds of not receiving radiation therapy were 

associated with an increased number of comorbidities. 

In contrast, lower odds of not receiving radiation therapy were associated with older age, 

with lower zip-code level income and a lower treatment facility case volume. In addition lower 

odds of not receiving radiation therapy were found in women diagnosed between 2003 and 

2007 (ORadj=0.92; 95%CI 0.90-0.95) as compared to those diagnosed between 2008 and 2012; 

living in areas where between 7.0% and 12.9% of people have no high-school diploma 

(ORadj=0.94; 95%CI 0.90-0.98) as compared to areas where seven percent or less people have 

no-high-school diploma and in women covered by Medicare (ORadj=0.93; 95%CI 0.89-0.96), 

Medicaid (ORadj=0.87; 95%CI 0.81-0.93). 
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TABLE X: MULTIVARIABLE LOGISTIC REGRESSION ODDS RATIOS (OR) FOR THE ASSOCIATION 
BETWEEN RACE/ETHNICITY AND LACK OF SURGICAL TREATMENT FOR HIGH-GRADE 

CARCINOMA, CLEAR CELL AND SEROUS CARCINOMAS,  
NATIONAL CANCER DATABASE, 2003-2012, n=208,247 

 
OR(95%CI) OR(95%CI) OR(95%CI) 

 

Type 2:  
High-grade Carcinoma 

n=34,354 

Type 2: 
Clear Cell 
n=2,693 

Type 2: 
Serous 

n=11,217 

Socio-Demographic Characteristics 

Race/Ethnicity 
   

Non-Hispanic White Ref. Ref. Ref. 
Hispanic 0.84 (0.66-1.07) 0.63 (0.21-1.83) 1.38 (0.91-2.10) 
Non-Hispanic Black 1.48 (1.31-1.68) 1.79 (1.15-2.79) 1.74 (1.40-2.17) 
Non-Hispanic Asian 0.88 (0.61-1.26) 0.90 (0.25-3.25) 0.96 (0.49-1.89) 
Non-Hispanic American Indian, Alaskan Native 0.39 (0.05-2.90) NA 1.72 (0.37-7.94) 
Non-Hispanic Pacific Islander/ Hawaiian 0.48 (0.11-2.04) NA 5.86 (2.02-16.97) 

Diagnosis Age 
   

<50 Ref. Ref. Ref. 
51-59 1.35 (1.08-1.69) 0.82 (0.28-2.42) 0.60 (0.30-1.22) 
60-69 1.48 (1.19-1.85) 0.88 (0.32-2.45) 0.75 (0.39-1.45) 
70+ 2.67 (2.12-3.37) 1.49 (0.52-4.25) 1.51 (0.77-2.96) 

Diagnosis Period 
   

2008-2012 Ref. Ref. Ref. 
2003-2007 0.94 (0.85-1.03) 1.04 (0.73-1.47) 0.80 (0.67-0.96) 

Zip-Code Level Income
a
 

   
$63.000+ Ref. Ref. Ref. 
$48.000-62.999 0.95 (0.82-1.10) 0.81 (0.47-1.39) 1.03 (0.78-1.36) 
$38.000-$47.999 1.06 (0.90-1.24) 0.87 (0.48-1.58) 1.20 (0.88-1.64) 
<$38.000 1.19 (0.99-1.44) 0.65 (0.33-1.30) 1.20 (0.84-1.69) 

Zip-Code Level Education
a
 

   
<7.0 without a high-school diploma Ref. Ref. Ref. 
7.0-12.9% without a high-school diploma 1.15 (1.00-1.34) 0.90 (0.52-1.57) 1.08 (0.81-1.44) 
13.0-20.0% without a high-school diploma 1.19 (1.00-1.41) 1.17 (0.62-2.20) 1.14 (0.82-1.59) 
≥21.0% without a high-school diploma 1.27 (1.04-1.55) 1.43 (0.69-2.97) 1.22 (0.83-1.80) 

Health Insurance 
   

Private Insurance Ref. Ref. Ref. 
Medicare 1.38 (1.21-1.59) 1.23 (0.74-2.05) 1.31 (1.01-1.69) 
Medicaid 1.79 (1.47-2.18) 0.94 (0.41-2.16) 2.07 (1.40-3.06) 
Not Insured 2.03 (1.63-2.53) 1.61 (0.57-4.50) 1.65 (0.97-2.82) 

Tumor Characteristics 

Diagnosis Stage 
   

Early (Stages I, II) Ref. Ref. Ref. 
Late (Stages III, IV) 4.14 (3.76-4.55) 2.94 (2.07-4.18) 3.65 (2.97-4.48) 

Grade 
   

Moderately vs. Well differentiated 
   

Poorly differentiated vs undifferentiated 1.13 (0.95-1.33) 
  

Poorly differentiated undifferentiated  
 1.25 (0.62-2.51) 0.98 (0.69-1.37) 

vs. well/moderately differentiated 
 

Comorbidities 
   

None Ref. Ref. Ref. 
1 0.91 (0.81-1.03) 0.91 (0.59-1.38) 0.81 (0.65-1.02) 
2 or more   1.75 (1.47-2.08) 1.97 (1.08-3.58) 1.81 (1.31-2.50) 
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TABLE X (CONTINUED): MULTIVARIABLE LOGISTIC REGRESSION ODDS RATIOS (OR) 
FOR THE ASSOCIATION BETWEEN RACE/ETHNICITY AND LACK OF SURGICAL 

TREATMENT FOR HIGH-GRADE CARCINOMA, CLEAR CELL AND SEROUS 
CARCINOMAS, NATIONAL CANCER DATABASE, 2003-2012, n=208,247 

 
OR(95%CI) OR(95%CI) OR(95%CI) 

 

Type 2:  
High-grade Carcinoma 

n=34,354 

Type 2: 
Clear Cell 
n=2,693 

Type 2: 
Serous 

n=11,217 

Treatment facility characteristics 

Facility Type  
   

Academic/Research Programs Ref. Ref. Ref. 
Community Cancer Programs 0.88 (0.72-1.06) 0.58 (0.28-1.20) 1.10 (0.75-1.62) 
Comprehensive Community Cancer Programs 0.81 (0.73-0.91) 0.74 (0.49-1.10) 0.74 (0.60-0.91) 

Facility Location 
   

West South Central Ref. Ref. Ref. 
East North Central 1.10 (0.90-1.35) 1.01 (0.48-2.14) 1.44 (0.95-2.19) 
East South Central 0.88 (0.68-1.13) 0.90 (0.34-2.39) 0.68 (0.38-1.23) 
Middle Atlantic 1.40 (1.14-1.71) 1.54 (0.75-3.17) 1.93 (1.29-2.91) 
Mountain 0.59 (0.42-0.83) 0.99 (0.32-3.07) 0.60 (0.28-1.26) 
New England 1.12 (0.87-1.44) 1.15 (0.44-3.02) 1.89 (1.16-3.08) 
Pacific 0.81 (0.64-1.01) 0.82 (0.36-1.88) 0.78 (0.48-1.28) 
South Atlantic 0.99 (0.81-1.20) 0.61 (0.29-1.29) 1.02 (0.67-1.54) 
West North Central 0.84 (0.65-1.08) 1.08 (0.44-2.69) 1.04 (0.63-1.73) 

Treatment Facility Case-Volume 
   

≥74 cases per year Ref. Ref. Ref. 
42 - 73 cases per year 0.92 (0.80-1.07) 1.13 (0.66-1.96) 1.13 (0.88-1.46) 
20 - 41 cases per year 1.13 (0.97-1.30) 1.37 (0.81-2.33) 1.20 (0.93-1.55) 
1 - 19 cases per year 2.38 (2.06-2.76) 3.15 (1.83-5.40) 2.30 (1.73-3.04) 

a 
Measure estimated by matching the zip code of the patient recorded at the time of diagnosis against files derived 

from year 2010 U.S. Census data. Variables categorized as quartiles based on equally proportioned variable ranges 
among all U.S. zip codes.  
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or those who were uninsured (ORadj=0.91; 95%CI 0.84-0.98) as compared to those covered by 

private health insurance. Moreover, lower odds of not receiving radiation therapy were found in 

women diagnosed with later-stage (ORadj=0.24; 95%CI 0.23-0.25) as compared with earlier 

stage tumors and in women diagnosed with moderately (ORadj=0.43; 95%CI 0.42-0.45) as 

compared to those diagnosed with well-differentiated tumors. Lastly, lower odds for not having 

surgery were found in women treated in all geographic regions when compared to the West 

South Central. (TABLE XI) 

b) High-Grade Carcinomas 

 

 No racial/ethnic differences in receipt of radiation therapy were observed in women 

diagnosed with HGEC.  

Higher odds of not receiving radiation therapy were found in women being 70 or older 

(ORadj=1.19; 95%CI 1.09-1.32) as compared to 50 or younger, in women living in areas with a 

median income between $38.000 and $47.999 (ORadj=1.10; 95%CI 1.02-1.19) as compared to 

areas with levels $63.000 or higher and women covered by Medicare (ORadj=1.10; 95%CI 1.04-

1.17), Medicaid (ORadj=1.15; 95%CI 1.04-1.28), and those who were uninsured (ORadj=1.17; 

95%CI 1.05-1.32) as compared to those with private health insurance. Higher odds of not 

receiving radiation therapy were also found in women diagnosed with a higher number of 

comorbidities; and those treated in community cancer programs (ORadj=1.21; 95%CI 1.09-1.35) 

as compared to the academic/research programs. (TABLE XI) 

In contrast, lower odds of not receiving radiation therapy were found in women 

diagnosed between 2003 and 2007 (ORadj=0.90; 95%CI 0.86-0.94) as compared to those 

diagnosed between 2008 and 2012; in women diagnosed with later-stage (ORadj=0.88; 95%CI 

0.84-0.92) as compared with earlier-stage tumors and in women treated in facilities located in all 

geographic regions when compared to the west south central region. Lastly, lower odds of not 
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receiving radiation therapy were associated with a lower treatment facility case volume.   

(TABLE XI) 

c) Clear Cell Carcinomas 

 

No racial/ethnic differences in the receipt of radiation therapy were observed in women 

diagnosed with CCC. Higher odds of not receiving radiation therapy were found in women being 

70 or older (ORadj=1.90; 95%CI 1.23-2.94) as compared to 50 or younger.(TABLE XI) 

In contrast, lower odds of not receiving radiation therapy were found in women diagnosed 

between 2003 and 2007 (ORadj=0.80; 95%CI 0.68-0.95) as compared to those diagnosed 

between 2008 and 2012; in women diagnosed with later-stage (ORadj=0.82; 95%CI 0.69-0.96) 

as compared with earlier-stage tumors; in women treated in facilities located in all geographic 

regions besides New England when compared to the West South Central region and in those 

treated in facilities seeing 20 or less EC cases a year (ORadj=0.65; 95%CI 0.50-0.84) as 

compared to 74 and over. (TABLE XI) 

d) Serous Carcinomas 

 

In the fully adjusted model, NHAIAN women had 3.8 times the odds (ORadj=3.76; 95%CI 

1.13-12.56) of not receiving radiation therapy when compared to NHW. In addition, higher odds 

of not receiving radiation therapy were found in women being 70 or older (ORadj=1.37; 95%CI 

1.01-1.85) as compared to those 50 and younger; in those diagnosed with later-stage 

(ORadj=1.70; 95%CI 1.57-1.84) as compared with earlier-stage tumors, in women diagnosed 

with at least one comorbidity; and those treated in community cancer programs (ORadj=1.30; 

95%CI 1.04-1.62) and comprehensive community cancer programs (ORadj=1.10; 95%CI 1.01-

1.21) as compared to the academic/research programs. (TABLE XI) 
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In contrast, lower odds of not receiving radiation therapy were found in women 

diagnosed with low-grade (ORadj=0.78; 95%CI 0.67-0.90) as compared to high-grade tumors; in 

women treated in facilities located in all geographic regions besides the East North Central 

when compared to the West South Central region and in those treated in facilities seeing 20 or 

less EC cases a year (ORadj=0.64; 95%CI 0.56-0.73) as compared to 74 and over. (TABLE XI) 

3. Receipt of Chemotherapy 

 

TABLE XII presents the results from the multivariable logistic regression models for the 

association between race/ethnicity and receipt of chemotherapy, stratified by EC tumor subtype.  

a) Low-Grade Carcinoma 

 

 No racial/ethnic differences in receipt of chemotherapy were observed in women 

diagnosed with LGEC.  

Higher odds of not receiving chemotherapy were associated with older age, earlier year 

at diagnosis, lower zip-code level education, an increased number of comorbidities and a lower 

treatment facility case volume. In addition, the odds of not receiving chemotherapy were higher 

in women covered by Medicare (ORadj=1.27; 95%CI 1.18-1.36) as compared to those covered 

by a private health insurance and in women treated in the community cancer programs 

(ORadj=1.26; 95%CI 1.11-1.43), the comprehensive community cancer programs (ORadj=1.14; 

95%CI 1.07-1.21) as opposed to academic/research programs. (TABLE XII) 

In contrast, lower odds of not receiving chemotherapy were found in NHA women 

(ORadj=0.83; 95%CI 0.71-0.98) as compared to NHW, in women diagnosed with later-stage 

(ORadj=0.02; 95%CI 0.02-0.02) as compared with earlier-stage tumors; in women diagnosed 

with moderate (ORadj=0.58; 95%CI 0.55-0.61) as compared to well-differentiated tumors and 
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those treated in facilities located in all geographic regions besides the Mountain when compared 

to the West South Central region. (TABLE XII) 

b) High-Grade Carcinoma 

 

No racial/ethnic differences in receipt of chemotherapy were observed in women 

diagnosed with high-grade carcinomas.  

Higher odds of not receiving chemotherapy were associated with older age, earlier year at 

diagnosis, lower zip-code level education, an increased number of comorbidities and a lower 

treatment facility case volume. In addition, higher odds of not receiving chemotherapy were 

found in women with Medicare (ORadj=1.18; 95%CI 1.09-1.27), Medicaid (ORadj=1.15; 95%CI 

1.02-1.29) and those who were uninsured (ORadj=1.21; 95%CI 1.06-1.38) as compared to those 

with a private health insurance; in those diagnosed with poorly differentiated (ORadj=1.47; 

95%CI 1.34-1.61) as compared to undifferentiated tumors and in women treated in the 

community cancer programs (ORadj=1.17; 95%CI 1.02-1.35), the comprehensive community 

cancer programs (ORadj=1.08; 95%CI 1.02-1.15) as opposed to academic/research programs. 

(TABLE XII) 

In contrast, lower odds of not having surgery were found in women diagnosed with later-

stage (ORadj=0.12; 95%CI 0.11-0.13) as compared with earlier-stage tumors and in those 

treated in facilities located in all geographic regions with the exception of the Mountain region 

when compared to the West South Central region. (TABLE XII) 

c) Clear Cell Carcinoma 

 

In the fully adjusted model, NHB had 35% higher odds (ORadj=1.35; 95%CI 1.05-1.75) of 

not receiving chemotherapy when compared to NHW. 
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TABLE XI: MULTIVARIABLE LOGISTIC REGRESSION ODDS RATIOS (OR) FOR THE ASSOCIATION 
BETWEEN RACE/ETHNICITY AND ABSENCE OF RADIATION THERAPY BY HISTOLOGIC SUB-

TYPE, NATIONAL CANCER DATABASE, 2003-2012, n=208,247 

 
OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) 

 

Type 1:  
Low-grade Carcinoma 

n=155,939 

Type 2:  
High-grade  
Carcinoma 
n=34,354 

Type 2: 
Clear Cell 
n=2,693 

Type 2: 
Serous 

n=11,217 

Socio-Demographic Characteristics 

Race/Ethnicity 
    

Non-Hispanic White Ref. Ref. Ref. Ref. 
Hispanic 1.03 (0.97-1.11) 1.06 (0.95-1.19) 1.46 (0.96-2.21) 1.08 (0.87-1.32) 
Non-Hispanic Black 1.05 (0.99-1.12) 1.00 (0.94-1.08) 1.22 (0.96-1.55) 0.96 (0.85-1.07) 
Non-Hispanic Asian 1.04 (0.95-1.15) 0.96 (0.83-1.11) 1.18 (0.68-2.05) 1.11 (0.84-1.46) 
Non-Hispanic American Indian, Alaskan Native 0.97 (0.72-1.32) 1.64 (0.97-2.78) 0.42 (0.05-3.66) 3.76 (1.13-12.56) 
Non-Hispanic Pacific Islander/ Hawaiian 1.26 (0.93-1.71) 1.53 (0.99-2.37) 2.59 (0.28-23.71) 1.77 (0.74-4.23) 

Diagnosis Age 
    

<50 Ref. Ref. Ref. Ref. 
51-59 0.74 (0.71-0.78) 0.93 (0.85-1.01) 1.19 (0.77-1.83) 1.00 (0.74-1.36) 
60-69 0.59 (0.56-0.62) 0.93 (0.85-1.01) 1.51 (0.99-2.30) 1.04 (0.77-1.40) 
70+ 0.59 (0.56-0.63) 1.19 (1.09-1.32) 1.90 (1.23-2.94) 1.37 (1.01-1.85) 

Diagnosis Period 
    

2008-2012 Ref. Ref. Ref. Ref. 
2003-2007 0.92 (0.90-0.95) 0.90 (0.86-0.94) 0.80 (0.68-0.95) 1.02 (0.94-1.11) 

Zip-Code Level Income
a
 

    
$63.000+ Ref. Ref. Ref. Ref. 
$48.000-62.999 0.97 (0.93-1.01) 1.05 (0.98-1.12) 0.95 (0.75-1.22) 0.91 (0.80-1.03) 
$38.000-$47.999 0.95 (0.91-0.99) 1.10 (1.02-1.19) 1.15 (0.86-1.53) 0.89 (0.78-1.03) 
<$38.000 0.94 (0.89-0.99) 1.02 (0.93-1.12) 0.87 (0.63-1.22) 1.04 (0.88-1.23) 

Zip-Code Level Education
a
 

    
<7.0 without a high-school diploma Ref. Ref. Ref. Ref. 
7.0-12.9% without a high-school diploma 0.94 (0.90-0.98) 0.99 (0.93-1.06) 0.94 (0.73-1.20) 1.12 (0.98-1.26) 
13.0-20.0% without a high-school diploma 0.97 (0.93-1.02) 0.97 (0.90-1.05) 1.15 (0.86-1.55) 1.15 (0.99-1.32) 
≥21.0% without a high-school diploma 1.00 (0.94-1.06) 1.03 (0.94-1.13) 1.19 (0.83-1.70) 1.16 (0.97-1.38) 

Health Insurance 
    

Private Insurance Ref. Ref. Ref. Ref. 
Medicare 0.93 (0.89-0.96) 1.10 (1.04-1.17) 0.98 (0.78-1.22) 1.05 (0.94-1.16) 
Medicaid 0.87 (0.81-0.93) 1.15 (1.04-1.28) 0.79 (0.54-1.16) 1.16 (0.93-1.43) 
Not Insured 0.91 (0.84-0.98) 1.17 (1.05-1.32) 1.05 (0.63-1.75) 1.06 (0.81-1.39) 

Tumor Characteristics 

Diagnosis Stage 
    

Early (Stages I, II) Ref. Ref. Ref. Ref. 
Late (Stages III, IV) 0.24 (0.23-0.25) 0.88 (0.84-0.92) 0.82 (0.69-0.96) 1.70 (1.57-1.84) 

Grade 
    

Moderately vs. Well differentiated 0.43 (0.42-0.45) 
   

Poorly differentiated vs undifferentiated 
 

1.04 (0.96-1.12) 
  

Low (Poorly differentiated undifferentiated)   
  0.86 (0.65-1.14) 0.78 (0.67-0.90) 

vs. High (well/moderately differentiated) 
  

Comorbidities 
    

None Ref. Ref. Ref. Ref. 
1 1.11 (1.07-1.15) 1.15 (1.08-1.21) 1.08 (0.88-1.32) 1.20 (1.08-1.33) 
2 or more   1.10 (1.03-1.17) 1.27 (1.14-1.41) 1.03 (0.72-1.48) 1.45 (1.19-1.78) 
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TABLE XI (CONTINUED): MULTIVARIABLE LOGISTIC REGRESSION ODDS RATIOS (OR) FOR THE 
ASSOCIATION BETWEEN RACE/ETHNICITY AND ABSENCE OF RADIATION THERAPY BY HISTOLOGIC 

SUB-TYPE, NATIONAL CANCER DATABASE, 2003-2012, n=208,247 
 

 
OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) 

 

Type 1:  
Low-grade Carcinoma 

n=155,939 

Type 2:  
High-grade  
Carcinoma 
n=34,354 

Type 2: 
Clear Cell 
n=2,693 

Type 2: 
Serous 

n=11,217 

Treatment facility characteristics 

Facility Type  
    

Academic/Research Programs Ref. Ref. Ref. Ref. 
Community Cancer Programs 1.22 (1.15-1.31) 1.21 (1.09-1.35) 1.04 (0.70-1.54) 1.30 (1.04-1.62) 
Comprehensive Community Cancer Programs 1.05 (1.02-1.08) 1.05 (0.99-1.10) 1.05 (0.87-1.26) 1.10 (1.01-1.21) 

Facility Location 
    

West South Central Ref. Ref. Ref. Ref. 
East North Central 0.54 (0.50-0.57) 0.54 (0.49-0.60) 0.46 (0.31-0.67) 0.48 (0.39-0.59) 
East South Central 0.87 (0.80-0.94) 0.88 (0.77-0.99) 0.49 (0.31-0.79) 0.86 (0.66-1.10) 
Middle Atlantic 0.36 (0.34-0.39) 0.42 (0.38-0.47) 0.45 (0.31-0.67) 0.41 (0.34-0.50) 
Mountain 0.76 (0.70-0.84) 0.75 (0.65-0.86) 0.53 (0.31-0.91) 0.65 (0.49-0.86) 
New England 0.51 (0.47-0.55) 0.59 (0.52-0.67) 0.62 (0.39-1.00) 0.60 (0.47-0.77) 
Pacific 0.75 (0.70-0.80) 0.72 (0.64-0.80) 0.54 (0.35-0.81) 0.65 (0.52-0.80) 
South Atlantic 0.79 (0.74-0.84) 0.76 (0.69-0.84) 0.66 (0.45-0.97) 0.77 (0.63-0.93) 
West North Central 0.61 (0.57-0.66) 0.53 (0.47-0.59) 0.54 (0.34-0.86) 0.45 (0.35-0.57) 

Treatment Facility Case-Volume 
    

≥74 cases per year Ref. Ref. Ref. Ref. 
42 - 73 cases per year 0.97 (0.93-1.01) 0.90 (0.85-0.96) 0.90 (0.71-1.13) 0.99 (0.89-1.11) 
20 - 41 cases per year 0.88 (0.84-0.91) 0.86 (0.81-0.92) 0.81 (0.64-1.03) 1.06 (0.94-1.19) 
1 - 19 cases per year 0.70 (0.67-0.73) 0.64 (0.59-0.69) 0.65 (0.50-0.84) 0.64 (0.56-0.73) 

a 
Measure estimated by matching the zip code of the patient recorded at the time of diagnosis against files derived 

from year 2010 U.S. Census data. Variables categorized as quartiles based on equally proportioned variable ranges 
among all U.S. zip codes. 
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TABLE XII: MULTIVARIABLE LOGISTIC REGRESSION ODDS RATIOS (OR) FOR THE ASSOCIATION 
BETWEEN RACE/ETHNICITY AND ABSENCE OF CHEMOTHERAPY BY HISTOLOGIC SUB-TYPE, 

NATIONAL CANCER DATABASE, 2003-2012, n=208,247 

 
OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) 

 

Type 1:  
Low-grade  
Carcinoma 
n=155,939 

Type 2:  
High-grade 
Carcinoma 
n=34,354 

Type 2: 
Clear Cell 
n=2,693 

Type 2: 
Serous 

n=11,217 

Socio-Demographic Characteristics 

Race/Ethnicity 
    

Non-Hispanic White Ref. Ref. Ref. Ref. 
Hispanic 0.98 (0.87-1.10) 0.98 (0.86-1.12) 0.87 (0.57-1.34) 1.01 (0.83-1.23) 
Non-Hispanic Black 1.12 (0.99-1.25) 1.00 (0.92-1.10) 1.35 (1.05-1.75) 1.07 (0.96-1.19) 
Non-Hispanic Asian 0.83 (0.71-0.98) 0.90 (0.76-1.07) 1.28 (0.68-2.41) 0.80 (0.61-1.04) 
Non-Hispanic American Indian, Alaskan Native 0.72 (0.44-1.16) 0.66 (0.36-1.21) 0.77 (0.08-7.77) 1.35 (0.61-2.97) 
Non-Hispanic Pacific Islander/ Hawaiian 0.93 (0.60-1.44) 1.37 (0.81-2.29) 1.23 (0.19-8.05) 0.97 (0.47-2.00) 

Diagnosis Age 
    

<50 Ref. Ref. Ref. Ref. 
51-59 1.39 (1.29-1.50) 1.13 (1.02-1.26) 1.03 (0.66-1.63) 1.01 (0.74-1.37) 
60-69 1.60 (1.47-1.74) 1.11 (1.00-1.23) 1.20 (0.78-1.87) 1.04 (0.78-1.40) 
70+ 2.83 (2.54-3.14) 2.26 (2.01-2.53) 2.53 (1.59-4.02) 2.16 (1.60-2.93) 

Diagnosis Period 
    

2008-2012 Ref. Ref. Ref. Ref. 
2003-2007 1.99 (1.88-2.10) 2.32 (2.19-2.46) 2.46 (2.05-2.96) 1.83 (1.69-1.99) 

Zip-Code Level Income
a
 

    
$63.000+ Ref. Ref. Ref. Ref. 
$48.000-62.999 1.00 (0.93-1.08) 0.97 (0.90-1.06) 0.97 (0.74-1.27) 0.99 (0.88-1.12) 
$38.000-$47.999 1.05 (0.97-1.15) 1.01 (0.92-1.11) 0.72 (0.53-0.98) 0.87 (0.76-1.00) 
<$38.000 1.05 (0.95-1.17) 1.05 (0.94-1.17) 0.65 (0.45-0.94) 0.89 (0.76-1.05) 

Zip-Code Level Education
a
 

    
<7.0 without a high-school diploma Ref. Ref. Ref. Ref. 
7.0-12.9% without a high-school diploma 1.02 (0.94-1.10) 1.06 (0.98-1.15) 0.88 (0.67-1.16) 1.00 (0.89-1.13) 
13.0-20.0% without a high-school diploma 1.05 (0.96-1.15) 1.07 (0.97-1.18) 1.25 (0.91-1.73) 1.22 (1.06-1.40) 
≥21.0% without a high-school diploma 1.20 (1.08-1.35) 1.15 (1.02-1.29) 1.48 (1.01-2.18) 1.40 (1.18-1.66) 

Health Insurance 
    

Private Insurance Ref. Ref. Ref. Ref. 
Medicare 1.27 (1.18-1.36) 1.18 (1.09-1.27) 1.27 (0.99-1.61) 1.19 (1.08-1.33) 
Medicaid 1.02 (0.91-1.14) 1.15 (1.02-1.30) 1.33 (0.88-2.00) 1.24 (1.01-1.52) 
Not Insured 0.99 (0.88-1.12) 1.21 (1.06-1.38) 1.44 (0.84-2.49) 1.24 (0.96-1.60) 

Tumor Characteristics 

Diagnosis Stage 
    

Early (Stages I, II) Ref. Ref. Ref. Ref. 
Late (Stages III, IV) 0.02 (0.02-0.02) 0.12 (0.11-0.13) 0.20 (0.17-0.24) 0.31 (0.29-0.34) 

Grade 
    

Moderately vs. well differentiated 0.58 (0.55-0.61) 
   

Poorly differentiated vs. undifferentiated 
 

1.47 (1.34-1.61) 
  

Low (Poorly differentiated undifferentiated)  
  0.61 (0.44-0.85) 0.88 (0.76-1.02) 

vs. High (well/moderately differentiated) 
  

Comorbidities 
    

None Ref. Ref. Ref. Ref. 
1 1.10 (1.02-1.17) 1.20 (1.12-1.28) 0.87 (0.70-1.08) 1.10 (1.00-1.21) 
2 or more   1.33 (1.17-1.52) 1.42 (1.25-1.62) 1.20 (0.81-1.77) 1.43 (1.18-1.72) 
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TABLE XII (CONTINUED): MULTIVARIABLE LOGISTIC REGRESSION ODDS RATIOS (OR) FOR THE 
ASSOCIATION BETWEEN RACE/ETHNICITY AND ABSENCE OF CHEMOTHERAPY BY HISTOLOGIC 

SUB-TYPE, NATIONAL CANCER DATABASE, 2003-2012, n=208,247  
 

 
OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) 

 

Type 1:  
Low-grade  
Carcinoma 
n=155,939 

Type 2:  
High-grade 
Carcinoma 
n=34,354 

Type 2: 
Clear Cell 
n=2,693 

Type 2: 
Serous 

n=11,217 

Treatment facility characteristics 

Facility Type  
    

Academic/Research programs Ref. Ref. Ref. Ref. 
Community Cancer Programs 1.26 (1.11-1.43) 1.17 (1.02-1.35) 0.91 (0.59-1.41) 1.03 (0.83-1.28) 
Comprehensive Community Cancer Programs 1.14 (1.07-1.21) 1.08 (1.02-1.15) 0.96 (0.79-1.17) 1.08 (0.99-1.18) 

Facility Location 
    

West South Central Ref. Ref. Ref. Ref. 
East North Central 0.77 (0.66-0.83) 0.63 (0.56-0.72) 0.73 (0.50-1.09) 0.66 (0.55-0.79) 
East South Central 0.84 (0.73-0.98) 0.85 (0.73-0.99) 0.88 (0.53-1.45) 0.73 (0.58-0.92) 
Middle Atlantic 0.81 (0.71-0.91) 0.65 (0.57-0.74) 0.59 (0.39-0.88) 0.62 (0.52-0.75) 
Mountain 0.90 (0.77-1.06) 0.95 (0.80-1.12) 1.00 (0.57-1.77) 1.09 (0.84-1.41) 
New England 0.64 (0.56-0.74) 0.56 (0.48-0.65) 0.38 (0.23-0.62) 0.46 (0.37-0.58) 
Pacific 0.82 (0.72-0.93) 0.76 (0.67-0.87) 0.98 (0.64-1.50) 0.81 (0.67-0.99) 
South Atlantic 0.81 (0.72-0.91) 0.72 (0.63-0.81) 0.81 (0.55-1.18) 0.78 (0.65-0.93) 
West North Central 0.56 (0.49-0.64) 0.57 (0.49-0.66) 0.94 (0.58-1.54) 0.54 (0.43-0.67) 

Treatment Facility Case-Volume 
    

≥74 cases per year Ref. Ref. Ref. Ref. 
42 - 73 cases per year 1.13 (1.05-1.21) 1.08 (1.01-1.17) 1.62 (1.21-2.17) 1.17 (1.05-1.31) 
20 - 41 cases per year 1.28 (1.19-1.38) 1.31 (1.21-1.42) 1.21 (0.94-1.55) 1.15 (1.03-1.29) 
1 - 19 cases per year 1.23 (1.13-1.34) 1.35 (1.23-1.47) 0.65 (0.50-0.84) 1.35 (1.17-1.54) 

a 
Type 1 endometrial cancer defined as well and moderately differentiated endometrioid tumors.  

b 
Measure estimated by matching the zip code of the patient recorded at the time of diagnosis against files derived 

from year 2010 U.S.Census data. Variables categorized as quartiles based on equally proportioned variable ranges 

among all U.S. zip 
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Higher odds of not receiving chemotherapy were associated with older age, earlier year 

at diagnosis, lower zip-code level education and a higher treatment facility case volume. 

(TABLE XII) 

In contrast, lower odds of not receiving chemotherapy were associated with lower zip-

code level income and a lower treatment facility case volume. In addition, lower odds of not 

receiving chemotherapy were found in women diagnosed with later-stage (ORadj=0.20; 95%CI 

0.17-0.24) as compared with earlier-stage tumors; in women diagnosed with low (ORadj=0.61; 

95%CI 0.44-0.85) as compared to high-grade tumors; those treated in the Middle Atlantic 

(ORadj=0.59; 95%CI 0.39-0.88) and New England regions (ORadj=0.38; 95%CI 0.23-0.62) as 

compared to the West South Central region. (Table XII) 

b) Serous Carcinoma 

 

 No racial/ethnic differences in receipt of chemotherapy were observed in women 

diagnosed with SC.  

Higher odds of not receiving chemotherapy were associated with older age, earlier year 

at diagnosis, lower zip-code level education, an increased number of comorbidities and a lower 

treatment facility case volume. In addition, higher odds of not receiving chemotherapy were 

found in women with Medicare (ORadj=1.19; 95%CI 1.08-1.33) and Medicaid (ORadj=1.24; 

95%CI 1.01-1.52) as compared to those with a private health insurance. (TABLE XII) 

In contrast, lower odds of not receiving chemotherapy were found in women diagnosed 

with later-stage (ORadj=0.31; 95%CI 0.29-0.34) as compared with earlier-stage tumors and in 

those treated in facilities located in all geographic regions with the exception of the Mountain 

region when compared to the West South Central region. (TABLE XII) 
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TABLE XIII presents the proportion mediated by each hypothesized mediator and 

domains of mediators in the relationship between race/ethnicity and receiving surgical treatment 

in women diagnosed with LGEC, HGEC, CCC and SC.  

In the initial assessment of hypothesized mediators, we found that in the NHB-NHW 

disparity in women diagnosed with LGEC the SE domain, altered the OR. No other 

hypothesized mediators meaningfully altered the OR. The SE domain significantly mediated 

26.0% (95%CI 16.8 – 38.0) the effect between race/ethnicity and receipt of surgical treatment. 

No mediators were detected in either the disparity between Hispanic and NHW women or 

NHAIAN and NHW diagnosed with LGEC. 

For disparity in the receipt of surgical treatment between NHB and NHW diagnosed with 

HGEC, only the SE domain and diagnosis stage meaningfully altered the OR. The SE domain 

and diagnosis stage respectively significantly mediated 23.9% (95%CI 16.0 – 34.1) and 13.9% 

(95%CI 5.5 – 31.1) of the total disparity. Together the SE domain and diagnosis stage mediated 

36.1% (95%CI 27.4 – 45.8) of the effect between race/ethnicity and receipt of surgical 

treatment.  

In the assessment of hypothesized mediators, we found that in the NHB-NHW disparity 

in women diagnosed with CCC, zip-code level income, zip-code level education and diagnosis 

stage altered the OR. No other hypothesized mediators meaningfully altered the OR. None of 

the effects mediated reached statistical significance. 

In the disparity in receiving surgical treatment between NHB and NHW diagnosed with 

SC, the SE domain altered the odds ratios by at least 0.1. The mediating effect of the SE 

domain on receiving surgical treatment was not significant at the level of P=0.05. In the disparity 

between NHPI and NHW women diagnosed with SC, including the SE domain, insurance, 

diagnosis stage or the type of facility altered the OR by a factor of 0.1 or more when compared 
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to models unadjusted for the hypothesized mediators. However none of the effects mediated 

reached statistical significance. 

TABLE XIV shows the proportion mediated by each hypothesized mediator and the SE 

domain in the disparity in receiving radiation therapy between NHAIAN and NHW women 

diagnosed with SC. In the initial assessment of hypothesized mediators, we found that the SE 

domain and diagnosis stage altered the OR for race/ethnicity by a factor of 0.1 or more when 

compared to models unadjusted for the hypothesized mediators. No other hypothesized 

mediators meaningfully altered the OR. However none of the effects mediated reached 

statistical significance. 

No mediators were detected in the disparity between NHAIAN and NHW women 

diagnosed with HGEC. In addition, no mediators were detected in the racial/ethnic disparity in 

receiving chemotherapy. 

D. Discussion 

The results of this study demonstrate that, in the unadjusted analyses, NHB, Hispanic 

and NHAIAN women were less likely to undergo surgery than NHW. Similarly, previous studies 

showed that for overall EC, NHB and Hispanic women were less likely to have surgery than 

NHW (5, 20, 65, 77, 82). The only two previous analyses that studied other minority groups 

found that NHA women were more likely and API less likely to have surgery than NHW (3, 19). 

However, when adjusting for potential covariates, the disparity in receipt of surgical treatment 

for overall EC was only detected between NHB and NHW women. This demonstrates that 

results from unadjusted models differ from adjusted models and suggests caution when 

evaluating unadjusted estimates in the literature. 

In regards to radiation therapy, our unadjusted results show that NHB women were more 

likely and Hispanics, NHAIAN and NHPI less likely to receive radiation therapy than NHW.  
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TABLE XIII: ESTIMATES OF THE PROPORTION MEDIATED FOR THE RACIAL/ETHNIC 
DIFFERENCES IN THE RECEIPT OF SURGICAL TREATMENT IN WOMEN DIAGNOSED 

WITH LOW-GRADE, HIGH-GRADE,CLEAR CELL AND SEROUS CARCINOMAS, 
NCDB, 2003-2007, n=208,247 

Domains and 
Hypothesized Mediators

a
 

Proportion mediated %  P-value 

Low-Grade Carcinomas - NHB vs. NHW 

Socio-Economic domain
b
 26.0 (16.8-38.0) <0.0001 

   

High-Grade Carcinomas - NHB vs. NHW 

Socio-Economic domain
b
 23.9 (16.0-34.1) <0.0001 

   

Diagnosis Stage 13.9 (5.5 – 31.1) 0.03 

   

All mediators 36.1 (27.4 - 45.8) <0.0001 

   

Clear Cell Carcinomas - NHB vs. NHW 

Zip-code Level Income 0 - 

   

Zip-code Level Education 10.8 (2.1 – 40.5) 0.20 

   

Facility Type 12.7 (3.1 – 39.8) 0.14 

   

All mediators 17.4 (2.1 – 67.5) 0.30 

   

Serous Carcinomas - NHB vs. NHW 

Socio-Economic domain
b
 12.9 (4.1 – 33.8) 0.07 

   

Serous Carcinomas - NHPI vs. NHW 

Socio-Economic domain
b
 0 - 

   

Health Insurance 0 - 

   

Diagnosis Stage 8.4 (2.9 – 22.5) 0.06 

   

Facility Type 0 - 

   

All mediators 8.3 (2.6 – 23.4) 0.08 
a
 Each mediator and domain of mediators were separately assessed in fully-adjusted models. 

b 
The

 
socio-economic domain includes zip-code level income and zip-code level education. 
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TABLE XIV: ESTIMATES OF THE PROPORTION MEDIATED FOR THE NHAIAN-NHW 
DIFFERENCES IN THE RECEIPT OF RADIATION THERAPY IN WOMEN DIAGNOSED WITH 

SEROUS CARCINOMAS, NCDB, 2003-2012, n=208,247 

Domains and 
Hypothesized Mediators

a
 

Proportion mediated %  P-value 

Socio-Economic domain
b
 3.5 (0.1 – 67.4) 0.62 

   

Diagnosis Stage 12.5 (0.8 – 71.9) 0.44 

   

All mediators 15.5 (1.1 – 74.7) 0.40 

   
a
 Each mediator and domain of mediators were separately assessed in fully-adjusted models. Zip-code level 

education, zip-code level income, health insurance and facility type did not meet the criteria of mediation 

analyses. 
b 

The
 
socio-economic domain includes zip-code level income and zip-code level education. 

 
 
 
 
 

Our findings are inconsistent with previous studies that found that NHB women were less likely 

and Hispanic, Asian, API and American Indian/Alaskan Native more likely to receive radiation 

therapy than NHW (3, 19, 77, 82). The findings of previous studies likely differ from ours due to 

the nature of the data used (e.g. small and regional samples, short time-frames and different 

temporal periods). 

Consistent with the literature, our unadjusted results demonstrate that NHB women are 

more likely to receive chemotherapy than NHW (19, 20). In addition, our results show that NHA 

and NHPI were more likely than NHW women to receive adjuvant chemotherapy. Our stage-

specific unadjusted results demonstrate that NHB women were more likely than NHW to receive 

multi-agent chemotherapy for early-stage tumors. In contrast, when compared to NHW, 

Hispanic women were less likely to receive chemotherapy for late-stage tumors and NHA were 

more likely to receive it for earlier and later-stage tumors.  

To the best of our knowledge, this study is the first to report the results of the 

relationship between six racial/ethnic groups and three main EC treatment modalities, from 

adjusted models stratified by tumor subtypes. The National Academy of Sciences strongly 
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recommends performing subtype-specific analyses allowing for scientific advancement and 

helping reduce cancer morbidity and mortality (18). Endometrial cancer tumor subtypes differ 

from each other based on their biological characteristics and the clinical course of the disease; 

as such they require different treatment regimens (11). Our study shows that considering EC as 

a homogenous disease distorts the association between race/ethnicity and receipt of surgery. 

For instance, while there appears to be no NHAIAN-NHW and NHPI-NHW disparities in the 

unadjusted estimates, the results from the subtype-specific analyses show that some important 

disparities exist. 

Racial differences in receiving surgical treatment exist, after adjusting for diagnosis 

stage, diagnosis grade, Charlson Comorbidity Index, facility-level characteristics and area-level 

income and education. Notably, NHB women were the only minority group that had higher odds 

of not receiving surgical treatment, across all EC subtypes. The results also show that Hispanic 

and NHAIAN women diagnosed with LGEC had significantly higher odds of not having surgery 

than NHW. Finally, NHPI had five times higher odds than NHW of not having surgery for SC; 

one of the most aggressive types of EC (12).  

A possible explanation for differences in receiving surgical treatment could be related to 

the patient’s or family members’ lack of acceptance of the recommended treatment. In our 

study, when compared to NHW, NHB, NHAIAN, NHA and NHPI patients or their family 

members and guardians were more likely to refuse recommended surgery. (TABLE XXIII, 

APPENDIX C) Even if the reasons behind the refusal of recommended surgery are not entirely 

understood, previous studies showed that NHB women are more likely to choose less 

aggressive, less invasive and more orthodox treatment methods than NHW (123, 124). They 

are also more likely to rely on their own spirituality for recovery, believing that prayers have the 

power to cure their cancer (125). In addition, black women are also shown to be more likely to 

believe that what happens to them is part of their destiny and perceive death as a natural event 
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coming after a cancer diagnosis (123). Lastly, black women also show more mistrust of the 

health care system and have misconceptions about cancer acquisition and spread (125, 126). 

Other factors that could also impact treatment decisions have been linked to patient-physician 

relationships. These relationships could be influenced by interpersonal communication problems 

resulting from poor mixed-race relationships (125, 127). In a recent ovarian cancer study, the 

authors reported that NHB women or their families were more likely to refuse the recommended 

surgery for every stage at diagnosis when compared to NHW (128).  

Health insurance was found to be an effect modifier in the relationship between 

race/ethnicity and receiving surgical treatment in women diagnosed with LGEC. The results of 

our study show that racial/ethnic differences for LGEC are almost exclusively present in patients 

who are privately insured. These results could be potentially explained by the fact that while 

Medicare and Medicaid provide nearly uniform benefits for their enrollees, private health 

insurance plan category includes plans such as managed care, military care and TRICARE 

offering policies with significantly different benefits (85). As such, minority patients could be 

more likely to be covered by less expensive health plans that have higher co-pays and complex 

systems for referrals and authorizations. High co-pays could influence lower socio-economic 

status (SES) patients to refuse the recommended surgery. In other words, some patients could 

decide not to be treated because of the fear of potential medical debt (128). In addition, a 

complex system of referrals could delay a recommended treatment or the network of the health 

insurance plan could prevent patients from accessing higher-quality hospitals. In regards to 

radiation therapy and chemotherapy, our results show that NHAIAN women diagnosed with SC 

had higher odds of not receiving radiation therapy than NHW. Lastly, NHB women diagnosed 

with CCC have higher odds than NHW of not receiving chemotherapy. However, NHW women 

had higher odds of not receiving chemotherapy than NHA. No differences in receipt of 

chemotherapy were detected in stage-stratified models. The results from our study show that 
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unadjusted results differ from adjusted results demonstrating that, when accounting for potential 

confounders, NHB and NHPI women have the same odds of receiving radiation therapy than 

NHW. Similarly, although in unadjusted analyses, NHB women seem to be more likely to 

receive chemotherapy than NHW, the results from our adjusted models show that in fact NHB 

women have higher odds of not receiving chemotherapy than NHW.  

The results from the mediation analyses demonstrate that the differences in receiving 

surgical treatment in women diagnosed with LGEC, HGEC and SC were partially explained by 

the SE domain. The SE domain significantly mediated a quarter of the disparity between NHB 

and NHW women diagnosed with LGEC and HGEC. In addition, the SE domain explained 

12.9% of the disparity found between NHB and NHW women diagnosed with SC. One 

explanation for the mediating effect of the SE domain receiving surgical treatment could be 

related to the fact that, in the NCDB, a greater proportion of NHB women lived in underserved 

areas. Notably, nearly 43% of NHB when compared to only 13% of NHW lived in areas with a 

reported median family income level of $38.000 or lower. In addition, one third of NHB as 

compared to only 12% of NHW, lived in areas where 21% or more people did not finish high 

school. Lower neighborhood levels of education and income have been linked with reduced 

access to care (96, 129, 130). Findings from a previous study showed that after adjusting for 

individual-level SE characteristics, people residing in a disadvantaged area were less likely to 

have a regular healthcare provider, obtain preventive services and were more likely to have 

unmet medical needs (96). It has also been shown that women with less education were less 

likely to comply with complex courses of treatment and  be familiar with the healthcare services 

available in their community (131). As mentioned above, our study also showed lower 

compliance with recommend treatment in minority groups, which could possibly due to financial 

reasons. In addition, studies have shown that neighborhoods can influence one’s health 

indirectly, by the value the community places on health and the social support available to the 
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communities (91, 93). Women of lower SES are less likely to possess health insurance or are 

more likely to be underinsured, both of which could impact their access to high-quality hospitals, 

timely diagnoses and a better quality care in general (88, 89). Moreover, women who lack social 

support are more likely to wait longer before sharing their symptoms. Therefore, they are less 

likely to have an early-stage diagnosis which subsequently influences their course of treatment. 

Previous breast cancer studies found that stage at diagnosis mediated one third of the disparity 

in having a mastectomy (59) and overall survival (132) between NHB and NHW women. Our 

study shows that stage at diagnosis mediates a part of the disparity in receiving surgical 

treatment between NHB and NHW diagnosed with HGEC. More research will be needed in 

order to confirm and understand this association. 

E. Limitations and Strengths 

 

The results of this study should be interpreted in light of several limitations that primarily 

pertain to the variables available for analysis. Income and education are only available at the 

zip-code level. While zip-code level measures were shown to be important predictors of access 

care and subsequent receipt of treatment, previously individual-level measures were also shown 

to be associated with a delay in treatment due to the fact that less education may be associated 

with a lack of knowledge about EC symptoms (4). The lack of these variables made it 

impossible to assess these relationships and prohibited gaining a better understanding of the 

presence of effect modification in women diagnosed with LGEC. In addition, physician specialty, 

an important independent predictor for staging (99, 100) and gynecologic cancer outcomes (99, 

100, 103), was not available. However, we included average facility-case volume as a proxy to 

minimize bias, assuming that low case volumes reflect a lack of gynecologic oncology 

subspecialty care (103). Lastly, the NCDB does not include any information about the 

completed number of chemotherapy cycles. The availability of this information could help 

explain some racial/ethnic differences in tumor aggressiveness and treatment. 
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Despite these limitations, this study has several strengths. First, it is the only study to 

provide the results of the association between race/ethnicity and the three main treatment 

modalities for EC from adjusted models. This demonstrated that results from unadjusted models 

differ from adjusted models and suggests caution when evaluating unadjusted estimates in the 

literature. Second, this study is the first to assess racial differences between five minority groups 

and NHW. Third, as opposed to analyzing EC as a homogenous disease, or solely as Type 1 

and Type 2, this study presents racial/ethnic differences in receipt of treatment by four 

histological subtypes. Fourth, our study is the first study to explore factors mediating 

racial/ethnic differences in receipt of treatment. Lastly, an advantage of the NCDB over the 

commonly used SEER dataset is the availability of information about patients’ health insurance 

status, treatment with chemotherapy and underlying comorbidities. 

F. Conclusion 

 

In conclusion, this study generally found that although surgery is a recommended first 

course of treatment for every patient diagnosed with EC, within the NCDB and across all 

histologic subtypes, racial/ethnic differences in surgical treatment exist. In addition, racial/ethnic 

differences in surgical treatment were found to differ by health insurance among women 

diagnosed with LGEC, with important racial/ethnic differences in surgical treatment only in 

women with private health insurance. Moreover this study shows that NHAIAN have higher odds 

than NHW for not receiving radiation therapy when diagnosed with SC. Additionally, when 

compared to NHW, NHB women had higher odds of not receiving chemotherapy when 

diagnosed with CCC. Lastly, the SE domain was found to mediate a part of the racial/ethnic 

differences in LGEC, HGEC and SC in receiving surgical treatment and in SC in the receiving 

radiation therapy. 
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V. RACIAL/ETHNIC DIFFERENCES IN OVERALL 5-YEAR SURVIVAL 

A. Introduction 

Endometrial cancer incidence, mortality and survival significantly vary by histologic 

subtype. Overall, LGEC have the highest incidence and the lowest mortality (7, 33, 133). 

Although CCC and SC occur less frequently, they are associated with the poorest survival (12, 

133). In a study that used the SEER data, LGEC accounted for 72% of all EC diagnoses and 

26% of total deaths. In contrast, SC accounted for 10% of diagnoses and 39% of EC deaths 

(12). High-grade endometrioid carcinomas, SC and CCC, typically categorized as Type 2 or 

high-risk tumors, are characterized by their tendency for recurrence, distant spread, and short 

survival time (12, 65). LGEC are usually referred to as Type 1 EC. 

Non-Hispanic black women are more likely to be diagnosed with Type 2 EC when 

compared to nonblack women (7, 26). NHB women were 1.9 times more likely than NHW to be 

diagnosed with CCC and 2.2 times more likely to be diagnosed with SC (7). The incidence of 

tumor subtypes between Asian, Hispanic, American Indian, Alaskan Natives and White women 

seems to be similar (3).  

Previous studies have observed lower EC survival in NHB than in NHW (5, 26, 35, 67, 

81) with a recent study reporting a 5-year survival rate of 65.6% for NHB and 85.3% for NHW 

(81). Evidence is inconclusive regarding Hispanic - NHW EC differences in 5-year survival (5, 

64, 65, 82). Asian women have a significantly improved overall and cancer-specific survival, for 

all types of EC combined than NHW, after accounting for potential confounders (3). The same 

study found that American Indian/Alaskan Native women had worse overall survival than NHW; 

however no differences were found for cancer-specific survival. Finally, a study that used the 

Department of Defense Centralized Registry data found the crude 5-year survival rate for overall 

EC to be significantly lower for Asian-Pacific Islander women than for white women (19). 
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The existing literature on EC survival has generally failed at examining survival rates by 

EC subtypes, even if there is evidence that subtype-specific survival differences exist (12). In 

addition, previous research on EC has been primarily directed towards studies assessing 

racial/ethnic differences between NHB and NHW women. Most of these studies have failed to 

include women from fast growing minority populations (e.g. Asian, Hispanic) (10). Lastly, 

previous research has not consistently controlled for important factors impacting survival, such 

as tumor, socio-demographic and treatment facility characteristics or whether the women 

received treatment. 

Treatment differences may play a role in survival differences. Surgery is the cornerstone 

of treatment for women diagnosed with any grade and stage of EC (11). Previous studies 

showed that in women diagnosed with overall EC, those who did not undergo surgery were over 

three times more likely to die than those who received surgical intervention (3). Similarly, in 

women diagnosed with Type 2 tumors, those who did not receive surgery had twice the risk of 

dying when compared to those who did (64). There is evidence that racial/ethnic differences in 

receipt of surgery exist. In unadjusted models, Hispanic and Black women were less likely to 

receive surgery than NHW (5, 82). The results of our aim 2 showed that in models adjusted for 

potential confounders related to the receipt of treatment, NHB women diagnosed with any EC 

subtype had higher odds of not having surgery than NHW. In addition, our results demonstrated 

that Hispanic and non-Hispanic American Indian and Alaskan Native women diagnosed with 

LGEC had higher odds of not having surgery than NHW. 

A part of the difference in subtype-specific survival can be attributed to the availability of 

effective treatments. Overall, LGEC are diagnosed as early-stage, whereas HGEC, CCC and 

SC, as late-stage tumors. It is estimated that between 52% and 70% of Type 2 tumors show 

extrauterine spread at the time of surgery, compared to only 4.6% of Type 1 (43-45). Surgery, 

when combined with local adjuvant therapy for early-stage tumors (stage I and II), is generally 



 
 

90 
 

curative (134). However, for women diagnosed with stage III or stage IV tumors, the prognosis 

remains poor and the effective treatment is yet to be determined (11, 134).  

Previous studies have used mediation analyses to understand the effect of various 

important socio-demographic, tumor, and institutional prognostic factors in differences between 

minority and NHW women in regards to treatment outcomes such as the receipt and delay of 

treatment (58-61, 132). However, it is likely that because current mediation analysis techniques 

were difficult to implement for survival analyses, little attention has been paid to understanding 

racial differences in the context of survival. Using the National Comprehensive Cancer Network 

breast cancer data, the authors of a recent study found that the excess mortality in black 

women, when compared to white, was mediated by stage at diagnosis (132). In addition, the 

authors of this study assessed educational attainment, insurance status and treatment as 

potential mediators; however none of these variables were found to mediate the survival 

disparity. Mediation analysis has not been used to assess EC racial/ethnic differences and 

therefore it is unclear what factors could act as potential mediators. Based on our conceptual 

model (Figure 4), we hypothesized zip-code level income and the type of treatment facility to be 

potential mediators, in addition to stage at diagnosis, educational attainment, insurance status 

and treatment, selected in the National Comprehensive Cancer Network study (132). Survival is 

directly dependent on the treatment received (3, 64) and the types of facilities where the patient 

gets treated (121). In addition, it is indirectly dependent on the tumor aggressiveness at the time 

of diagnosis (11), health insurance coverage (5) and patient’s area-level SES (40, 41, 84). 

The purpose of this analysis is to examine racial/ethnic differences in 5-year overall 

survival by EC tumor subtype and explore potential mediators of these differences, using the 

NCDB. The NCDB is one of the largest and most comprehensive dataset of EC in the U.S. 
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Health Insurance 

 

Figure 4: Conceptual framework for the relationship between race/ethnicity and 5-year overall survival 
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The NCDB is based on registry data and includes 70% or approximately 230,000 stage-

diagnosed EC cases in the U.S. and Puerto Rico between 2003 and 2012 (109). The mediating 

effect of stage at diagnosis, area-level income, area-level education, health insurance status, 

treatment and treatment facility characteristics on 5-year survival was investigated in survival 

differences. To the best of our knowledge, this study is the first to assess whether racial/ethnic 

differences in overall five-year EC survival exist after adjusting for potential confounders and to 

explore factors that may mediate the potential differences. Moreover, this study is the first to 

compare six racial/ethnic groups in models stratified by tumor subtype. 

B. Methods  

 

First, vital status differences by histologic subtype between NHW and women of other 

racial/ethnic groups, diagnosed between 2003 and 2007, were assessed using the Chi-square 

test statistics. Vital status was reported through December 31st 2012. The CoC-accredited 

facilities are required to update vital status of patients reported to the NCDB in five-year cycle; 

such as women diagnosed in 2003 will be reported in 2005 and have their vital status updated 

in 2010. Consequently, because of the unavailability of the vital status, patients diagnosed after 

2007 were excluded from the study sample.  

Second, the overall and stage-stratified multivariable analyses for overall EC and by 

histologic subtypes were performed using the Cox-proportional hazard regression models. The 

NCDB does not include information about patients’ cause of death and therefore EC specific 

mortalities could not be computed (109). Patients with incomplete follow-up were right censored 

based on the last day of follow-up. In addition, patients who died more than five years after their 

diagnosis were also right censored at five years. Five-year survival time was computed by 

subtracting the date of diagnosis from the last date of follow-up, the date of death or censoring 

at >5years. Hazard ratios (HR) and 95% Confidence Intervals (95%CI) were estimated. Third, 
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cumulative probability of survival was computed with the product limit estimate. Endometrial 

cancer subtype-specific Kaplan Meier (KM) curves were used to visually assess the assumption 

of proportion hazard between significant racial/ethnic differences found with the Cox-

proportional hazard regression models. No departure from proportional hazard was observed in 

any of the racial/ethnic differences. Adjusted subtype-specific KM curves were created to 

compare racial differences in cumulative survival. KM curves for NHPI and NHAIAN diagnosed 

with CCC and SC were not presented because of the small sample sizes of both minority 

populations.  

Fifth, effect modification between race/ethnicity and diagnosis stage (late vs. early stage) 

was assessed by including the pair-wise interaction term and two corresponding main effects 

into the fully adjusted models. Even if the interaction term was not statistically significant 

(P>0.05) in any of the subtype-stratified models, the HR for the stratified models were presented 

in the tables for comparison.  

Sixth, mediation analyses on differences found in the Cox-proportional hazard models 

were performed. Two domains; zip-code level socio-economic factors and receipt of any 

treatment, and eight individual factors were tested as intermediate variables: (1), zip-code level 

education, (2) zip-code level income, (3) health insurance, (4) diagnosis stage, (5) facility type, 

(6) receipt of surgery, (7) receipt of radiation therapy and (8) receipt of chemotherapy (Figure 5) 

Ten indirect paths connecting race/ethnicity with 5-year overall survival by the way of two 

domains and eight factors were estimated. The direct effect (c’) is represented by a red arrow. 

In the primarily exploration of mediation, we compared the hazard ratios of fully adjusted models 

with models unadjusted for the hypothesized factors and domains. Each factor or domain that 

altered the HR by a factor of 0.1 or more was further explored as an intermediate variable. Next, 

each intermediate variable or domain was separately added to the fully adjusted multivariable 

model to calculate the mediated proportion and its 95% CI using the mediate SAS macro (122). 
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The proportion of the effect of race/ethnicity mediated by intermediate variables (Figure 4) on 5-

year survival was separately estimated for every minority women-NHW disparity detected in the 

multivariable models. The proportion mediated represents the excess or reduced EC overall 5-

year mortality among the minority group as compared to NHW women that could be attributed to 

the domain of mediators or factor.  

Analyses were performed using SAS software version 9.4 (SAS Institute, Inc., Cary, 

NC). P-values were two sided, with an α level of 0.05. 

C. Results 

1. Five-Year Overall Survival 

 

TABLE IV describes the characteristics of the study population by race/ethnicity, overall 

and by socio-demographic, tumor and facility covariates. A total of 76,223 women were stage-

diagnosed with EC in one of the CoC-approved hospitals between 2003 and 2007 with a follow-

up until 2012. Overall, 84.2% women self-identified themselves as NHW, 8.1% as NHB, 5.1% 

as Hispanic, 2.1% as NHA, 0.3% (n=198) as NHPI and 0.2% (n=148) as NHAIAN. (TABLE XV) 

In addition, 71.6% of women were diagnosed with LGEC, 15.9% with HGEC, 5.2% with SC and 

1.3% with CCC. (TABLE IV) 

TABLE XV shows that, overall, the largest proportion of deaths occurred in women 

diagnosed with SC and the smallest in those diagnosed with LGEC, 55.4% vs. 11.0% 

respectively. NHB women diagnosed with any subtype of EC were significantly more likely to die 

than NHW. In contrast, Hispanic and NHA women diagnosed with LGEC were less likely to die 

than NHW.  
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Figure 5: Conceptual model of potential mediators in the relationship between race/ethnicity and 
5-year overall survival. 
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TABLE XV: DISTRIBUTION OF VITAL STATUS BY ENDOMETRIAL CANCER HISTOLOGIC SUBTYPE AND RACE/ETHNICITY,  
NATIONAL CANCER DATABASE, 2003-2012, n=76,223 

    

 
Non-Hispanic 

White 
 

n=64,196 

 
Non-Hispanic 

Black 
 

n=6,173 

 
Hispanic 

 
 

n=3,888 

 
Non-Hispanic 

Asian 
 

n=1,620 

Non-Hispanic 
American 

Indian, 
Alaskan Native 

n=148 

Non-Hispanic 
Pacific Islander, 

Hawaiian 
 

n=198 

 
Overall 

 
 

n=76,223 

% % % % % % % 

Overall 84.2 8.1 5.1 2.1 0.2 0.3 
 Low-Grade Carcinoma 

            Dead 10.9 16.5
#
 9.0* 5.8

#
 10.8 10.8 11.0 

Alive 89.1 83.5 91.0 94.2 89.2 89.2 89.0 

        High-Grade Carcinoma 
            

 
Dead 36.9 48.9

#
 35.1 27.0*  52.2 (n=12) 27.6 (n=8) 38.0 

Alive 63.1 51.1 64.9 73.0  47.8 (n=11) 72.4 (n=21) 62.0 

        Clear Cell Carcinoma 
            

 
Dead 44.2 57.0* 30.0 26.1 (n=6) 0 0 45.5 

Alive 55.8 43.0 70.0 73.9 (n=17) 0 100 (n=1) 54.5 

        Serous Carcinoma 
       

Dead 53.6 62.6
#
 47.6 54.6 20.0 (n=1) 54.6 (n=6) 55.4 

Alive 46.4 37.4 52.4 45.5 80.0 (n=4) 45.4 (n=5) 44.6 

        * Statistically different from NHW (pvalue <0.05). 
#
 Statistically different from NHW (pvalue <0.001).
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The KM curves demonstrated that regardless of race/ethnicity, women diagnosed with 

LGEC had the highest ≥85% and those diagnosed with SC the lowest ≤50% survival. 

Figure 6 and Figure 7 present the overall 5-year survival by race/ethnicity for women 

diagnosed with LGEC. NHB women had the lowest and NHA the highest survival. The survival 

for all women was higher than 85%. 

 
 
 
 

Figure 6: Low-grade endometrioid carcinoma: 5-year overall survival by race/ethnicity 
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Figure 7: Low-grade endometrioid carcinoma: 5-year overall survival by race/ethnicity 

 

 
 
 
 

Figure 8 shows the overall 5-year survival by race/ethnicity for women diagnosed with 

HGEC. The survival was the lowest for NHB at approximately 50% and the highest for NHA at 

75%. The survival for NHW women was approximately 65%. 

 Figure 9 presents the overall 5-year survival by race/ethnicity for women diagnosed with 

CCC. NHB women had the lowest survival at approximately 40% and NHA the highest at 74%. 

The survival for NHW women was approximately 58%. 

Figure 10 shows the overall 5-year survival by race/ethnicity for women diagnosed with 

HGEC. The survival was the lowest for NHB at approximately 35% and the highest for NHA at 

50%. The survival for NHW women was approximately 45%. 

 Low-Grade Endometrial Cancer: 5-Year Survival by Race

Race =
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Figure 8: High-grade endometrioid carcinoma: 5-year overall survival by race/ethnicity 

 

 
 

 
 

 

The unadjusted results from our study demonstrate that when diagnosed with overall 

EC, Hispanic (HR=0.85; 95%CI 0.78-0.93) and NHA (HR=0.79; 95%CI 0.69-0.92) women had a 

lower and NHB (HR=1.18; 95%CI 1.12-1.25) higher risk of death than NHW (results not shown).  

TABLE XVI, TABLE XVII, TABLE XVIII and TABLE IX present the results from the 

multivariable Cox-proportional hazard models for the association between race/ethnicity and 

overall 5-year survival, stratified by EC tumor subtype and stage at diagnosis. In the fully 

adjusted models, racial differences were detected in women diagnosed with LGEC, HGEC and 

SC. (TABLE XVI) 
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Figure 9: Clear cell carcinoma: 5-year overall survival by race/ethnicity 

 

 
 
 
 
 

NHB women diagnosed with LGEC had 27% (HRadj=1.27; 95%CI 1.16-1.39) higher risk 

of deaths than NHW. In contrast NHA women had 30% (HRadj=0.70; 95%CI 0.54-0.89) lower 

risks of deaths when compared to NHW. The interaction term between race/ethnicity and stage 

at diagnosis was not significant; however stage-stratified results were presented. In women 

diagnosed with late-stage LGEC the differences are more pronounced than in those diagnosed 

with early stage. (TABLE XVI) 

A higher risk of death was associated with older age, earlier year at diagnosis, lower zip-

code level income and an increased number of comorbidities. 
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Figure 10: Serous carcinoma: 5-year overall survival by race/ethnicity 

 

 
 
 

 
 

In addition, the risk of death was higher in women living in areas where between 7.0% 

and 12.9% (HRadj=1.09; 95%CI 1.01-1.18), 13.0% and 20.0% (HRadj=1.10; 95%CI 1.01-1.21) as 

compared to areas where less than seven percent of people had no high-school diploma, and in 

women covered by Medicare (HRadj=1.78; 95%CI 1.65-1.92), Medicaid (HRadj=2.18; 95%CI 

1.94-2.46), and those who were uninsured (HRadj=1.66; 95%CI 1.43-1.92) as compared to those 

with private health insurance. Higher risk of death was also found in women diagnosed with 

later-stage (HRadj=4.04; 95%CI 3.78-4.32) as compared with earlier-stage tumors; those 

diagnosed with moderate as compared to well differentiated LGEC (HRadj=1.57; 95%CI 1.49-

1.66) and those who did not receive any surgery (HRadj=6.05; 95%CI 5.61-6.53), and any 

radiation therapy (HRadj=1.11; 95%CI 1.05-1.17) as compared to those who did. Lastly, higher 

Serous Endometrial Cancer : 5-Year Survival by Race

Race =
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risk of death was observed in women who were treated in facilities located in the east south 

central (HRadj=1.16; 95%CI 1.01- 1.32) as compared to the west south central regions and those 

treated in facilities seeing 1-19 (HRadj=1.13; 95%CI 1.04-1.22) as compared to 74 and over 

cases of EC per year. (TABLE XVI) 

NHB women diagnosed with HGEC had 16% (HRadj=1.16; 95%CI 1.06-1.27) higher risk 

of death than NHW. (TABLE XVII) In contrast Hispanic women had 15% (HRadj=0.85; 95%CI 

0.73-0.98) lower risks of death when compared to NHW. The interaction term between 

race/ethnicity and stage at diagnosis was not significant; however stage-stratified results were 

presented. The disparity between Hispanic and NHW women was only detected for those 

diagnosed with late stage and the disparity between NHB and NHW in women diagnosed with 

early-stage tumors. 

A higher risk of death was associated with older age, lower zip-code level education and 

an increased number of comorbidities. In addition, the risk of death was higher in women 

diagnosed in the year 2003 (HRadj=1.21; 95%CI 1.11-1.33) as compared to 2007, in women 

covered by Medicare (HRadj=1.25; 95%CI 1.15-1.36), Medicaid (HRadj=1.40; 95%CI 1.22-1.60), 

and those who were uninsured (HRadj=1.40; 95%CI 1.20-1.63) as compared to those with 

private health insurance. 

Higher risk of death was also found in women diagnosed with later-stage (HRadj=3.90; 

95%CI 3.65-4.17) as compared with earlier-stage tumors; those diagnosed with undifferentiated 

as compared to poorly differentiated HGEC (HRadj=1.16 95%CI 1.04-1.30) and those who did 

not receive any surgery (HRadj=4.36; 95%CI 4.00-4.77), any radiation therapy (HRadj=1.44; 

95%CI 1.36-1.53) and any multi-agent chemotherapy (HRadj=1.11; 95%CI 1.03-1.19) as 

compared to those who did. 
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TABLE XVI: RESULTS FOR THE EFFECT OF RACE/ETHNICITY ON OVERALL FIVE-YEAR SURVIVAL 
FOR WOMEN DIAGNOSED WITH LOW-GRADE CARCINOMAS, OVERALL, AND STRATIFIED BY 

STAGE AT DIAGNOSIS, NATIONAL CANCER DATABASE, 2003-2012, n=76,223 

 
HR(95%CI) HR(95%CI) HR(95%CI) 

 

Type 1: 
Low-grade Carcinoma 

n=55,265 
deaths= 6,140 

Stratified Model
b
: 

Among Late-Stage 
n=5,389 

deaths= 1,826 

Stratified Model: 
Among Early Stage 

n= 49,876 
deaths= 4,314 

Socio-Demographic Characteristics 

Race/Ethnicity 
   

Non-Hispanic White Ref. Ref. Ref. 
Hispanic 0.89 (0.78-1.01) 0.88 (0.70-1.11) 0.90 (0.77-1.06) 
Non-Hispanic Black 1.27 (1.16-1.39) 1.51 (1.28-1.78) 1.18 (1.06-1.32) 
Non-Hispanic Asian 0.70 (0.54-0.89) 0.65 (0.43-0.97) 0.72 (0.53-0.99) 
Non-Hispanic American Indian, Alaskan Native 0.90 (0.51-1.60) 0.53 (0.07-3.76) 0.96 (0.53-1.74) 
Non-Hispanic Pacific Islander/ Hawaiian 1.42 (0.87-2.34) 1.50 (0.71-3.20) 1.30 (0.67-2.52) 

Diagnosis Age 
   

<50 Ref. 
  

51-59 1.51 (1.34-1.70) 
  

60-69 2.10 (1.86-2.37) 
  

70+ 4.24 (3.75-4.81) 
  

Diagnosis Year 
   

2007 Ref. 
  

2006 1.06 (0.98-1.14) 
  

2005 1.14 (1.05-1.23)   
2004 1.14 (1.05-1.24)   
2003 1.16 (1.07-1.25)   

Zip-Code Level Income
a
 

   
$63.000+ Ref. 

  
$48.000-62.999 1.08 (1.00-1.17) 

  
$38.000-$47.999 1.11 (1.02-1.21) 

  
<$38.000 1.24 (1.12-1.38) 

  
Zip-Code Level Education

a
 

   
<7.0 without a high-school diploma Ref. 

  
7.0-12.9% without a high-school diploma 1.09 (1.01-1.18) 

  
13.0-20.0% without a high-school diploma 1.10 (1.01-1.21) 

  
≥21.0% without a high-school diploma 1.06 (0.95-1.19) 

  
Health Insurance 

   
Private Insurance Ref. 

  
Medicare 1.78 (1.65-1.92) 

  
Medicaid 2.18 (1.94-2.46) 

  
Not Insured 1.66 (1.43-1.92) 

  
Tumor Characteristics  

Diagnosis Stage 
   

Early (Stages I, II) Ref. 
  

Late (Stages III, IV) 4.04 (3.78-4.32) 
  

Grade 
   

Well differentiated Ref.   
Moderately differentiated 1.57 (1.49-1.66)   

Comorbidities 
   

None Ref. 
 

 
1 1.35 (1.28-1.44) 

  
2 or more   2.44 (2.23-2.66) 

  
Receipt of Treatment  

Receipt of Surgery    
Yes Ref.   
No 6.05 (5.61-6.53)   

Receipt of Radiation Therapy    
Yes Ref.   
No 1.11 (1.05-1.17)   

Receipt of Chemotherapy    
Yes Ref.   
No 0.93 (0.85-1.03)   
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TABLE XVI (CONTINUED): RESULTS FOR THE EFFECT OF RACE/ETHNICITY ON OVERALL 
FIVE-YEAR SURVIVAL FOR WOMEN DIAGNOSED WITH LOW-GRADE CARCINOMAS, 

OVERALL, AND STRATIFIED BY STAGE AT DIAGNOSIS, NATIONAL CANCER DATABASE, 
2003-2012, n=76,223 

 HR(95%CI)   

 

Type 1: 
Low-grade Carcinoma 

n=55,265 
deaths= 6,140 

  

Treatment Facility Characteristics  

Facility Type  
   

Academic/Research Programs Ref. 
  

Community Cancer Programs 1.04 (0.94-1.16) 
  

Comprehensive Community Cancer Programs 1.02 (0.96-1.08) 
  

Facility Location 
   

West South Central Ref.   
East North Central 1.05 (0.94-1.18) 

  
East South Central 1.16 (1.01-1.32) 

  
Middle Atlantic 1.01 (0.90-1.14) 

  
Mountain 1.12 (0.96-1.32) 

  
New England 0.92 (0.80-1.07) 

  
Pacific 0.93 (0.82-1.06) 

  
South Atlantic 1.02 (0.91-1.14) 

  
West North Central 1.01 (0.88-1.16) 

  
Treatment Facility Case-Volume 

   
≥74 cases per year Ref. 

  
42 - 73 cases per year 0.98 (0.91-1.06) 

  
20 - 41 cases per year 1.05 (0.97-1.14) 

  
1 - 19 cases per year 1.13 (1.04-1.22) 

  a 
Measure estimated by matching the zip code of the patient recorded at the time of diagnosis against files derived 

from year 2010 U.S. Census data. Variables categorized as quartiles based on equally proportioned variable ranges 
among all U.S. zip codes. 
b 

Model adjusted for all covariates, plus race/ethnicity*stage at diagnosis interaction term added to test effect 
modification. Race/ethnicity*stage at diagnosis interaction term was not significant at the level of P<0.5, however 
stratified results are shown for comparison for the racial/ethnic disparity within each level of stage at diagnosis. 
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Lastly, higher risk of death was observed in women who were treated in facilities located 

in the east north central (HRadj=1.15; 95%CI 1.01- 1.30) and mountain regions (HRadj=1.20; 

95%CI 1.01- 1.44) as compared to the west south central. (TABLE XVII) 

No racial/ethnic differences were found in women diagnosed with CCC. In the NCDB, 

between 2003 and 2007, there were no NHAIAN women and only one single NHPI woman 

diagnosed with CCC; as such HR between these racial/ethnic groups and NHW women were 

not computed. (TABLE XVIII) 

The risk of death was higher in women who were seventy and older (HRadj=2.05; 95%CI 

1.08-3.92) as compared to fifty and younger, in those covered by Medicare (HRadj=1.48; 95%CI 

1.10-1.99) and Medicaid (HRadj=1.77; 95%CI 1.13-2.75) as compared to those with private 

health insurance. In addition a higher risk of death was found in women diagnosed with later-

stage (HRadj=4.68; 95%CI 3.70-5.93) as compared with earlier-stage tumors; and those who did 

not have surgery (HRadj=5.67; 95%CI 4.09-7.87), any radiation therapy (HRadj=1.45; 95%CI 

1.18-1.79) and any multi-agent chemotherapy (HRadj=1.33; 95%CI 1.04-1.69) as compared to 

those who did. Lastly, higher risk of death was observed in women who were treated in facilities 

located in the west north central (HRadj=1.86; 95%CI 1.08- 3.19) as compared to the west south 

central regions. (TABLE XVIII) 

NHB women diagnosed with SC had 18% (HRadj=1.18; 95%CI 1.04-1.33) higher risk of 

deaths than NHW. The interaction term between race/ethnicity and stage at diagnosis was not 

significant; however stage-stratified results were presented. In women diagnosed with early-

stage SC, the differences are more pronounced than in those diagnosed with late stage. 

(TABLE XIX) 
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TABLE XVII: RESULTS FOR THE EFFECT OF RACE/ETHNICITY ON OVERALL FIVE-YEAR 
SURVIVAL FOR WOMEN DIAGNOSED WITH HIGH-GRADE CARCINOMAS, OVERALL, AND 

STRATIFIED BY STAGE AT DIAGNOSIS, NATIONAL CANCER DATABASE, 2003-2012, n=11,967 

 
HR(95%CI) HR(95%CI) HR(95%CI) 

 

Type 1: 
High-grade Carcinoma 

n= 11,967 
deaths= 7,404 

Stratified Model
b
: 

Among Late-Stage 
n= 4,549 

deaths= 2,807 

Stratified Model: 
Among Early Stage 

n= 7,418 
deaths= 1,756 

Socio-Demographic Characteristics 

Race/Ethnicity 
   

Non-Hispanic White Ref. Ref. Ref. 
Hispanic 0.85 (0.73-0.98) 0.84 (0.70-0.99) 0.89 (0.68-1.15) 
Non-Hispanic Black 1.16 (1.06-1.27) 1.12 (0.99-1.25) 1.23 (1.06-1.43) 
Non-Hispanic Asian 0.79 (0.63-1.00) 0.88 (0.67-1.16) 0.64 (0.42-0.98) 
Non-Hispanic American Indian, Alaskan Native 0.83 (0.45-1.56) 0.62 (0.26-1.51) 1.32 (0.54-3.20) 
Non-Hispanic Pacific Islander/ Hawaiian 1.05 (0.52-2.12) 1.35 (0.64-2.86) 0.71 (0.10-5.06) 

Diagnosis Age 
   

<50 Ref. 
  

51-59 1.22 (1.06-1.40) 
  

60-69 1.56 (1.37-1.79) 
  

70+ 2.30 (2.00-2.66) 
  

Diagnosis Period 
   

2007 Ref. 
  

2006 0.99 (0.90-1.08) 
  

2005 1.09 (1.00-1.19)   
2004 1.06 (0.97-1.17)   
2003 1.21 (1.11-1.33)   

Zip-Code Level Income
a
 

   
$63.000+ Ref. 

  
$48.000-62.999 1.04 (0.95-1.14) 

  
$38.000-$47.999 0.92 (0.83-1.02) 

  
<$38.000 1.00 (0.89-1.12) 

  
Zip-Code Level Education

a
 

   
<7.0 without a high-school diploma Ref. 

  
7.0-12.9% without a high-school diploma 1.08 (0.98-1.18) 

  
13.0-20.0% without a high-school diploma 1.19 (1.07-1.33) 

  
≥21.0% without a high-school diploma 1.24 (1.09-1.40) 

  
Health Insurance 

   
Private Insurance Ref. 

  
Medicare 1.25 (1.15-1.36) 

  
Medicaid 1.40 (1.22-1.60) 

  
Not Insured 1.40 (1.20-1.63) 

  
Tumor Characteristics   

Diagnosis Stage 
   

Early (Stages I, II) Ref. 
  

Late (Stages III, IV) 3.90 (3.65-4.17) 
  

Grade 
   

Poorly differentiated Ref.   
Undifferentiated 1.16 (1.04-1.30)   

Comorbidities 
   

None Ref. 
 

 
1 1.21 (1.12-1.30) 

  
2 or more   1.58 (1.40-1.77) 

  
Receipt of Treatment   

Receipt of Surgery    
Yes Ref.   
No 4.36 (4.00-4.77)   

Receipt of Radiation Therapy    
Yes Ref.   
No 1.44 (1.36-1.53)   

Receipt of Chemotherapy    
Yes Ref.   
No 1.11 (1.03-1.19)   
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TABLE XVII (CONTINUED): RESULTS FOR THE EFFECT OF RACE/ETHNICITY ON 
OVERALL FIVE-YEAR SURVIVAL FOR WOMEN DIAGNOSED WITH HIGH-GRADE 

CARCINOMAS, OVERALL, AND STRATIFIED BY STAGE AT DIAGNOSIS, NATIONAL 
CANCER DATABASE, 2003-2012, n=11,967 

 
 HR(95%CI)   

 

Type 1: 
High-grade Carcinoma 

n= 11,967 
deaths= 7,404 

  

Treatment Facility Characteristics   

Facility Type  
   

Academic/Research Programs Ref. 
  

Community Cancer Programs 1.04 (0.91-1.20) 
  

Comprehensive Community Cancer Programs 1.05 (0.98-1.12) 
  

Facility Location 
   

West South Central Ref.   
East North Central 1.15 (1.01-1.30) 

  
East South Central 1.02 (0.87-1.20) 

  
Middle Atlantic 1.13 (0.99-1.29) 

  
Mountain 1.20 (1.01-1.44) 

  
New England 0.99 (0.84-1.16) 

  
Pacific 0.95 (0.83-1.09) 

  
South Atlantic 1.08 (0.95-1.22) 

  
West North Central 1.11 (0.94-1.29) 

  
Treatment Facility Case-Volume 

   
≥74 cases per year Ref. 

  
42 - 73 cases per year 0.98 (0.90-1.07) 

  
20 - 41 cases per year 0.99 (0.91-1.09) 

  
1 - 19 cases per year 1.08 (0.98-1.19) 

  a 
Measure estimated by matching the zip code of the patient recorded at the time of diagnosis against files 

derived from year 2010 U.S. Census data. Variables categorized as quartiles based on equally proportioned 
variable ranges among all U.S. zip codes. 
b 

Model adjusted for all covariates, plus race/ethnicity*stage at diagnosis interaction term added to test effect 
modification. Race/ethnicity*stage at diagnosis interaction term was not significant at the level of P<0.5, 
however stratified results are shown for comparison for the racial/ethnic disparity within each level of stage 
at diagnosis. 
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A higher risk of death was associated with older age and an increased number of 

comorbidities. In addition, the risk of death was higher in women diagnosed in the year 2003 

(HRadj=1.17; 95%CI 1.01-1.36) as compared to 2007, in women diagnosed with later-stage 

(HRadj=4.53; 95%CI 4.03-5.10) as compared with earlier-stage disease; those diagnosed with 

poorly and undifferentiated (HRadj=1.24; 95%CI 1.04-1.48) as compared to well and moderately 

differentiated tumors and those who did not have surgery (HRadj=3.25; 95%CI 2.73-3.87), 

radiation therapy (HRadj=1.58; 95%CI 1.42-1.75) and multi-agent chemotherapy (HRadj=1.46; 

95%CI 1.32-1.62) as compared to those who did. Lastly, higher risk of death was observed in 

women treated in facilities that saw 1-19 cases (HRadj=1.17; 95%CI 1.00-1.37) as compared to 

those that saw 74 and more cases of EC per year. (TABLE XIX) 

2. Mediation of Racial/Ethnic Differences in 5-Year Survival 

 

In the initial assessment of hypothesized mediators, we found that for the disparity 

between NHB and NHW women diagnosed with LGEC, receipt of surgery, zip-code level 

income and the SE domain altered the hazard ratio. No mediators were detected in the disparity 

between NHA and NHW women diagnosed with LGEC. TABLE XX shows that in the 5-year 

survival disparity between NHB and NHW women diagnosed with LGEC, receipt of surgery, the 

SE domain and zip-code level income respectively accounted for 22.7% (95%CI 11.2 – 40.6), 

26.4% (95%CI 16.9 – 38.8) and 10.4% (95%CI 5.9 – 17.4) of the disparity. When all identified 

mediators were assessed together they accounted for 44.1% (95%CI 29.8 – 59.4) of the total 

disparity.  

Similarly, in the 5-year survival disparity between NHB and NHW diagnosed with HGEC, 

only receipt of surgery and the SE domain altered the hazard ratios by a factor of 0.1 or more. 

No mediators were detected in the disparity between Hispanic and NHW women diagnosed with 

HGEC.  
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TABLE XVIII: RESULTS FOR THE EFFECT OF RACE/ETHNICITY ON OVERALL FIVE-YEAR 
SURVIVAL FOR WOMEN DIAGNOSED WITH CLEAR CELL CARCINOMAS, OVERALL, AND 

STRATIFIED BY STAGE AT DIAGNOSIS, NATIONAL CANCER DATABASE, 2003-2012, n=877 

 
HR(95%CI) HR(95%CI) HR(95%CI) 

 

Type 1: 
Clear Cell Carcinoma 

n=877 
deaths= 401 

Stratified Model
b
: 

Among Late-Stage 
n=367 

deaths= 262 

Stratified Model: 
Among Early Stage 

n=510 
deaths= 139 

Socio-Demographic Characteristics 

Race/Ethnicity 
   

Non-Hispanic White Ref. Ref. Ref. 
Hispanic 0.56 (0.30-1.06) 0.54 (0.24-1.25) 0.47 (0.16-1.37) 
Non-Hispanic Black 1.15 (0.87-1.52) 1.07 (0.75-1.52) 1.14 (0.69-1.89) 
Non-Hispanic Asian 0.71 (0.30-1.68) 0.90 (0.28-2.91) 0.41 (0.09-1.89) 
Non-Hispanic American Indian, Alaskan Native NA NA NA 
Non-Hispanic Pacific Islander/ Hawaiian NA NA NA 

Diagnosis Age 
   

<50 Ref. 
  

51-59 1.18 (0.61-2.30) 
  

60-69 1.40 (0.74-2.64) 
  

70+ 2.05 (1.08-3.92) 
  

Diagnosis Period 
   

2007 Ref. 
  

2006 1.29 (0.93-1.79) 
  

2005 1.06 (0.75-1.48)   
2004 1.12 (0.82-1.55)   
2003 1.17 (0.84-1.63)   

Zip-Code Level Income
a
 

   
$63.000+ Ref. 

  
$48.000-62.999 1.11 (0.78-1.56) 

  
$38.000-$47.999 1.23 (0.84-1.81) 

  
<$38.000 1.01 (0.65-1.56) 

  
Zip-Code Level Education

a
 

   
<7.0 without a high-school diploma Ref. 

  
7.0-12.9% without a high-school diploma 0.76 (0.54-1.07) 

  
13.0-20.0% without a high-school diploma 0.89 (0.60-1.33) 

  
≥21.0% without a high-school diploma 1.08 (0.70-1.68) 

  
Health Insurance 

   
Private Insurance Ref. 

  
Medicare 1.48 (1.10-1.99) 

  
Medicaid 1.77 (1.13-2.75) 

  
Not Insured 1.47 (0.73-2.95) 

  
Tumor Characteristics   

Diagnosis Stage 
   

Early (Stages I, II) Ref. 
  

Late (Stages III, IV) 4.68 (3.70-5.93) 
  

Grade 
   

Low (well, moderately differentiated) Ref.   
High (poorly differentiated, undifferentiated) 1.17 (0.82-1.66)   

Comorbidities 
   

None Ref. 
 

 
1 0.98 (0.76-1.26) 

  
2 or more   2.47 (1.64-3.73) 

  
Receipt of Treatment   

Receipt of Surgery    
Yes Ref.   
No 5.67 (4.09-7.87)   

Receipt of Radiation Therapy    
Yes Ref.   
No 1.45 (1.18-1.79)   

Receipt of Chemotherapy    
Yes Ref.   
No 1.33 (1.04-1.69)   
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TABLE XVIII (CONTINUED): RESULTS FOR THE EFFECT OF RACE/ETHNICITY ON OVERALL 
FIVE-YEAR SURVIVAL FOR WOMEN DIAGNOSED WITH CLEAR CELL CARCINOMAS, 

OVERALL, AND STRATIFIED BY STAGE AT DIAGNOSIS, NATIONAL CANCER DATABASE, 
2003-2012, n=877  

 

 HR(95%CI)   

 

Type 1: 
Clear Cell Carcinoma 

n=877 
deaths= 401 

  

Treatment Facility Characteristics   

Facility Type  
   

Academic/Research Programs Ref. 
  

Community Cancer Programs 1.03 (0.63-1.70) 
  

Comprehensive Community Cancer Programs 1.06 (0.83-1.34) 
  

Facility Location 
   

West South Central Ref.   
East North Central 1.09 (0.70-1.71) 

  
East South Central 1.26 (0.72-2.21) 

  
Middle Atlantic 1.11 (0.70-1.76) 

  
Mountain 1.14 (0.58-2.23) 

  
New England 1.53 (0.90-2.60) 

  
Pacific 1.10 (0.67-1.81) 

  
South Atlantic 1.07 (0.70-1.65) 

  
West North Central 1.86 (1.08-3.19) 

  
Treatment Facility Case-Volume 

   
≥74 cases per year Ref. 

  
42 - 73 cases per year 0.98 (0.73-1.32) 

  
20 - 41 cases per year 0.96 (0.71-1.30) 

  
1 - 19 cases per year 1.18 (0.86-1.63) 

  a 
Measure estimated by matching the zip code of the patient recorded at the time of diagnosis against files derived 

from year 2010 U.S. Census data. Variables categorized as quartiles based on equally proportioned variable ranges 
among all U.S. zip codes. 
b 

Model adjusted for all covariates, plus race/ethnicity*stage at diagnosis interaction term added to test effect 
modification. Race/ethnicity*stage at diagnosis interaction term was not significant at the level of P<0.5, however 
stratified results are shown for comparison for the racial/ethnic disparity within each level of stage at diagnosis. 
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TABLE XIX: RESULTS FOR THE EFFECT OF RACE/ETHNICITY ON OVERALL FIVE-YEAR SURVIVAL 
FOR WOMEN DIAGNOSED WITH SEROUS CARCINOMAS, OVERALL, AND STRATIFIED BY STAGE 

AT DIAGNOSIS, NATIONAL CANCER DATABASE, 2003-2012, n=3,279 

 
HR(95%CI) HR(95%CI) HR(95%CI) 

 

Type 1: 
Serous Carcinoma 

n=3,279 
deaths= 1,826 

Stratified Model
b
: 

Among Late-Stage 
n=1,882 

deaths= 1,402 

Stratified Model: 
Among Early Stage 

n=1,397 
deaths= 424 

Socio-Demographic Characteristics 

Race/Ethnicity 
   

Non-Hispanic White Ref. Ref. Ref. 
Hispanic 0.88 (0.68-1.13) 0.94 (0.71-1.25) 0.72 (0.42-1.24) 
Non-Hispanic Black 1.18 (1.04-1.33) 1.16 (1.01-1.34) 1.31 (1.02-1.68) 
Non-Hispanic Asian 0.97 (0.71-1.32) 1.03 (0.73-1.44) 0.59 (0.24-1.46) 
Non-Hispanic American Indian, Alaskan Native 0.31 (0.04-2.22) 0.29 (0.04-2.11) NA 
Non-Hispanic Pacific Islander/ Hawaiian 1.25 (0.56-2.83) 1.83 (0.80-4.17) NA 

Diagnosis Age 
   

<50 Ref. 
  

51-59 1.49 (0.99-2.25) 
  

60-69 1.69 (1.13-2.52) 
  

70+ 2.16 (1.44-3.25) 
  

Diagnosis Period 
   

2007 Ref. 
  

2006 1.05 (0.91-1.22) 
  

2005 1.07 (0.92-1.23)   
2004 1.08 (0.93-1.26)   
2003 1.17 (1.01-1.36)   

Zip-Code Level Income
a
 

   
$63.000+ Ref. 

  
$48.000-62.999 1.03 (0.89-1.19) 

  
$38.000-$47.999 0.94 (0.80-1.11) 

  
<$38.000 0.97 (0.81-1.18) 

  
Zip-Code Level Education

a
 

   
<7.0 without a high-school diploma Ref. 

  
7.0-12.9% without a high-school diploma 0.98 (0.85-1.13) 

  
13.0-20.0% without a high-school diploma 1.02 (0.86-1.21) 

  
≥21.0% without a high-school diploma 0.93 (0.76-1.13) 

  
Health Insurance 

   
Private Insurance Ref. 

  
Medicare 1.10 (0.97-1.25) 

  
Medicaid 1.20 (0.94-1.52) 

  
Not Insured 1.07 (0.78-1.46) 

  
Tumor Characteristics   

Diagnosis Stage 
   

Early (Stages I, II) Ref. 
  

Late (Stages III, IV) 4.53 (4.03-5.10) 
  

Grade 
   

Low (well, moderately differentiated) Ref.   
High (poorly differentiated, undifferentiated) 1.24 (1.04-1.48)   

Comorbidities 
   

None Ref. 
 

 
1 1.25 (1.11-1.40) 

  
2 or more   1.35 (1.10-1.65) 

  
Receipt of Treatment   

Receipt of Surgery    
Yes Ref.   
No 3.25 (2.73-3.87)   

Receipt of Radiation Therapy    
Yes Ref.   
No 1.58 (1.42-1.75)   

Receipt of Chemotherapy    
Yes Ref.   
No 1.46 (1.32-1.62)   
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TABLE XIX (CONTINUED): RESULTS FOR THE EFFECT OF RACE/ETHNICITY ON 
OVERALL FIVE-YEAR SURVIVAL FOR WOMEN DIAGNOSED WITH SEROUS 

CARCINOMAS, OVERALL, AND STRATIFIED BY STAGE AT DIAGNOSIS, NATIONAL 
CANCER DATABASE, 2003-2012, n=3,279  

 

 HR(95%CI)   

 

Type 1: 
Serous Carcinoma 

n=3,279 
deaths= 1,826 

  

Treatment Facility Characteristics   

Facility Type  
   

Academic/Research Programs Ref. 
  

Community Cancer Programs 0.90 (0.71-1.15) 
  

Comprehensive Community Cancer Programs 1.03 (0.92-1.14) 
  

Facility Location 
   

West South Central Ref.   
East North Central 0.89 (0.72-1.10) 

  
East South Central 1.06 (0.82-1.37) 

  
Middle Atlantic 1.01 (0.82-1.25) 

  
Mountain 1.08 (0.80-1.45) 

  
New England 0.80 (0.62-1.03) 

  
Pacific 0.79 (0.63-1.00) 

  
South Atlantic 1.09 (0.89-1.33) 

  
West North Central 1.01 (0.79-1.30) 

  
Treatment Facility Case-Volume 

   
≥74 cases per year Ref. 

  
42 - 73 cases per year 1.12 (0.99-1.27) 

  
20 - 41 cases per year 1.06 (0.93-1.21) 

  
1 - 19 cases per year 1.17 (1.00-1.37) 

  a 
Measure estimated by matching the zip code of the patient recorded at the time of diagnosis against files derived 

from year 2010 U.S. Census data. Variables categorized as quartiles based on equally proportioned variable ranges 
among all U.S. zip codes. 
b 

Model adjusted for all covariates, plus race/ethnicity*stage at diagnosis interaction term added to test effect 
modification. Race/ethnicity*stage at diagnosis interaction term was not significant at the level of P<0.5, however 
stratified results are shown for comparison for the racial/ethnic disparity within each level of stage at diagnosis. 
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In the overall 5-year survival disparity between NHB and NHW, receipt of surgery and 

the SE domain respectively accounted for 40.9% (95%CI 21.6 - 63.5) and 33.1% (95%CI 16.4 – 

55.5) of the disparity. (TABLE XX) When assessed together, receipt of surgery and the SES 

domain accounted for 59.1% (95%CI 37.1 – 78.0) of the total disparity.  

No mediators were detected in the 5-year survival disparity between NHB and NHW 

women diagnosed with SC. 

 
 
 
 

TABLE XX: ESTIMATES OF THE PROPORTION MEDIATED FOR THE OVERALL 5-YEAR 

SURVIVAL DISPARITY BETWEEN NHB AND NHW WOMEN DIAGNOSED WITH LOW-

GRADE AND HIGH-GRADE CARCINOMAS, NCDB, 2003-2012, n=76,223 

Domains and 
Hypothesized Mediators

a
 

Proportion mediated  
% (95%CI) 

P-value 

Low-Grade Carcinomas 
Receipt of Surgery 22.7 (11.2 - 40.6) <0.05 

   

Socio-Economic domain
b
 26.4 (16.9 - 38.8) <0.05 

Zip-code Level Income 10.4 (5.9 - 17.4) <0.05 

   

All mediators
c
 44.1 (29.8 – 59.4) <0.05 

High-Grade Carcinomas 
Receipt of Surgery 40.9 (21.6 – 63.5) <0.05 

   

Socio-Economic domain
b
 33.1 (16.4 – 55.5) <0.05 

   

All mediators
c
 59.1 (37.1 – 78.0) <0.05 

a
 Each mediator and domain of mediators were separately assessed in fully-adjusted models. The treatment 

domain, zip-code level education, health insurance, diagnosis stage, facility type, radiation therapy and 

chemotherapy did not meet the criteria of mediation analyses. 
b 

The
 
socio-economic domain includes zip-code level income and zip-code level education. 

c 
All mediators include receipt of surgery, zip-code level income and zip-code level education. 

 
 
 
 

D. Discussion 

 

Racial differences in EC survival between NHB and NHW women are well documented 

(5, 26, 35, 67, 81). The current study confirms and extends the findings from previous 
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investigations by presenting the results of subtype-specific overall 5-year survival differences 

between NHB, Hispanic, NHA, NHPI, NHAIAN and NHW women from the NCDB, which is the 

largest and most comprehensive dataset of EC cases in the U.S. The National Academy of 

Sciences strongly recommends performing subtype-specific analyses which would allow for 

scientific advancement and help reduce cancer morbidity and mortality (18). Endometrial cancer 

tumor subtypes differ from each other based on their biological characteristics and the clinical 

course of the disease; as such they require different treatment regimens and have different 

prognosis (11). 

This study demonstrates that NHB women diagnosed with LGEC, HGEC and SC, 

between 2003 and 2007, had a lower overall 5-year survival than NHW, after adjusting for 

potential confounders. However, this study also shows that NHA diagnosed with LGEC and 

Hispanic diagnosed with HGEC had a higher overall 5-year survival than NHW. The results from 

our mediation analyses suggested that (1) receipt of surgery and (2) the socio-economic 

domain, which includes zip-code level income and education, contribute to NHB-NHW 

differences in overall 5-year survival in women diagnosed with LGEC and HGEC. However, 

NHB-NHW survival differences persist after adjusting for these factors. While NHB women were 

the most likely to be diagnosed with Type 2 tumor subtypes (aim 1), the largest 5-year survival 

disparity was observed in those diagnosed with LGEC and especially in women diagnosed with 

late-stage tumors. However, the survival curves for LGEC show a 5-year overall survival of 

more than 85% for women of any racial/ethnic group. The overall 5-year survival as shown by 

the KM curves is significantly lower for women diagnosed with any other subtype of EC and is 

the lowest for those diagnosed with SC: approximately 52% for NHA and 34% for NHB. 

Racial/ethnic disparities in 5-year overall survival may be more likely to be detected in 

women diagnosed with less aggressive tumors, characterized by better survival rated, because 

their death may be due to factors unrelated with their cancer diagnosis. These factors could 
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represent various comorbid conditions resulting from lifestyle habits, such as an unhealthy diet, 

smoking and lack of physical activity, related to race/ethnicity. In addition, less aggressive 

tumors, characterized by a lower grade, are likely to recur after a period of time longer than five 

years after diagnosis.  Therefore the 5-year survival may predominantly capture deaths due to 

comorbidities in women with less aggressive tumors. 

The results of our study confirm those of previous investigations that found NHB women 

to have a lower EC survival than NHW (5, 26, 35, 67, 81). However, none of the previous 

studies presented survival differences by histologic subtype. In addition, all of the previous 

studies analyzed historic data with Wright et al using the most recent cases, including women 

diagnosed through 2004 (67). In our analysis, we included women diagnosed between 2003 

and 2007 with a vital status reported through 2012 and found that for overall EC, NHB women 

had 18% higher risk of dying than NHW. Using SEER data, Wright et al found that Black women 

were 60% more likely to die from EC than White women. The reason for the difference in the 

magnitude of the hazard ratios between this study and our current analysis may be explained by 

the fact the Wright et al did not adjust for receipt of surgery, chemotherapy and any of the socio-

demographic variables. Differences in findings may also be due to the time and place of 

diagnosis. In the analysis of NCDB data, Fedewa et al found that NHB women diagnosed with 

overall EC between 2000 and 2001 were 28% more likely of dying than NHW (5).  

Consistent with the only existing study, our results demonstrate that NHA women have a 

higher overall survival than NHW and that there are no survival differences between NHAIAN 

and NHW (3). Mahdi et al. found that NHA diagnosed with EC had a higher overall survival rate 

and marginally higher cancer-specific survival rate than NHW. In this study, the marginal effect 

of race/ethnicity on survival might be due to the fact that the authors failed to present subtype-

specific differences. In our study, higher overall 5-year survival in NHA women was only found 

in those diagnosed with LGEC.  
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The results of this study partially confirm the results from previous research on Hispanic-

NHW 5-year survival differences. Two previous studies found that that for overall EC, Hispanic 

women were more likely to die than NHW (64, 65). Differences in the finding may be due to 

differences in time and place of diagnosis. Both studies used SEER data that only represented 

26% of the entire population of the U.S. and did not collect information about receipt of 

chemotherapy and comorbidities or most importantly, health insurance (21). Health insurance 

was found to be an important prognostic factor for overall 4-year survival. Patients covered by a 

health insurance plan other than a private plan have an increased risk of death (5). In the same 

study, using the NCDB, Fedewa et al. demonstrated that there were no 4-year overall survival 

differences between Hispanic and NHW women diagnosed with EC (5). Our study showed a 

marginally lower survival rate for Hispanic women diagnosed with HGEC. No Hispanic-NHW 

differences were detected in women diagnosed with other EC subtypes. 

Some potential explanations for the NHB-NHW survival differences include delayed 

receipt of surgery (112) and NHB women’s resistance to chemotherapy treatments (30). The 

greatest NHB-NHW disparity was found for the least aggressive EC tumor subtype almost 

exclusively diagnosed at an early stage. For early-stage tumors the receipt of surgery is 

believed to be curative (134) and therefore, the fact that NHB women are more likely to die of 

LGEC likely represents a failure of the system. A recent study using the 2003-2011 NCDB data 

showed that NHB women were 30% more likely to wait longer than 6 weeks for surgery when 

compared to NHW women. In addition, the authors showed that after adjusting for potential 

confounders, a wait time for surgery of more than 6 weeks was associated with an increased 

hazard of death (112). Delays in treatment have been shown to be associated with worse 

survival for other cancer sites (100). NHB women are more likely than NHW to be poor, less 

educated, live in disadvantaged areas and be underinsured (88, 89). Survival differences 

between NHB and NHW women may be also due to biological differences. NHB women are 
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more likely than NHW to possess an up regulated HER/neu oncogene which was found to be 

associated with chemotherapy resistance (30). In addition, the HER/neu oncogene expression 

was found to be associated with more aggressive EC tumors and earlier death. These biological 

differences may also explain why we did not detect any differences in the stage-specific survival 

analyses. Cultural practices could account for the higher survival rate in NHA than NHW. When 

compared to NHW, NHA are more likely to have a lower body mass index, more likely to eat 

diets that include vegetables, soy and less fat (122, 135). Notably, their diet might have an 

impact on estrogen-dependent tumors such as LGEC. Research showed that diets rich in soy 

and fiber were associated with a reduced incidence of EC (134). It could be hypothesized that 

the anti-estrogenic effect of soy could have an impact on survival of women diagnosed with 

LGEC (3). In addition, there is evidence that NHA women are less likely to be exposed to 

endogenous and exogenous estrogen during their lifespan. As compared to NHW, NHA women 

are more likely to be younger at childbirth, older at menarche, have more children, breastfeed, 

are less likely to use birth control pills and be prescribed hormonal replacement therapy after 

menopause (136).  

The results from the mediation analyses demonstrate that the NHB-NHW differences in 

5-year survival in women diagnosed with LGEC and HGEC were partially explained by the SE 

domain and receipt of surgery. NHB women are more likely to live in areas of lower SES, which 

could explain the mediating effect of the SE domain. Notably, 43% of NHB and 13% of NHW 

lived in areas where people reported a median family income level of $38,000 or less. 

Moreover, 33% or NHB and only 12% of NHW lived in areas where 21% or more of the people 

did not finish high school. Neighborhoods with lower SES have been characterized by reduced 

access to care (96, 129, 130). In addition, women of lower SES may be less likely to possess 

health insurance or more likely to be underinsured, both of which could impact their access to 

high-quality hospitals and the likelihood of receipt of a timely and guideline-adherent treatment 
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(88, 89). Previous research showed that people residing in a disadvantaged area were less 

likely to have a regular healthcare provider, obtain preventive services and were more likely to 

have unmet medical needs, after accounting for individual-level SES characteristics (96). There 

is evidence that women with less education were unlikely to be familiar with the healthcare 

services available in their community and to comply with complex courses of treatment (131).  

The findings from the current study also show that receipt of surgery mediated 

respectively 22.7% and 40.9% of the 5-year survival disparity between NHB-NHW diagnosed 

with LGEC and HGEC. These results could be potentially explained by the fact that NHB 

patients, or their families, were more likely to refuse recommended surgery. (TABLE XXII, 

APPENDIX B) The reasoning motivating the refusal is not entirely understood; however 

research shows that NHB women are more likely to choose less aggressive, less invasive and 

more orthodox treatment methods than NHW (123, 124). Moreover, NHB are more likely to 

consider their disease to be a part of their destiny and perceive death as a natural event coming 

after a cancer diagnosis (123). Lastly, research shows that black women are more likely than 

NHW to mistrust the health care system and have misconceptions about cancer acquisition and 

spread (125, 126). Previous studies have linked poor patient-physician relationships to 

problems with interpersonal communication, resulting from mixed-race relationships (125, 127). 

Our results show the importance of first course treatment. Women diagnosed with any EC 

subtypes, who did not have surgery, were over 3 times more likely to die when compared to 

those who had surgery. These results show that receiving surgical treatment is an extremely 

important factor in EC survival.  

E. Limitations and Strengths 

 

The results of this study should be interpreted in the light of several limitations that 

primarily pertain to the variables available for analysis. The NCDB does not include information 
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about patients’ cause of death and therefore EC specific mortalities were not computed (109). 

Women diagnosed with less aggressive tumors may be dying of other conditions unrelated to 

their EC diagnosis; as such this limitation is more important for women diagnosed with LGEC 

than those diagnosed with clear cell and serous carcinomas. However, using the NCDB, 

Fedewa et al. showed that the results of all cause overall EC survival approached those of EC 

relative survival and differed by only 7%-8% by race/ethnicity. When compared to the relative 

survival, all cause-survival rates were 2%-4% lower in patients with Medicaid, private insurance, 

Medicare (<65) and uninsured and 14% lower for patients ≥65 covered by Medicare (5). Income 

and education are only available at the zip-code level. While zip-code level measures were 

shown to be important predictors of access to care and subsequently play a role in the receipt of 

treatment and survival, individual-level measures were also shown to be associated with a delay 

in treatment, as less education can be associated with a lack of knowledge about EC symptoms 

(4). We acknowledge the presence of some residual confounding due to the absence of these 

variables. In addition, the lack of information about patients’ exact comorbidities prevents us 

from understanding the role of individual disease in the detected racial differences. Lastly, the 

NCDB does not include any information about the completed number of chemotherapy cycles. 

The availability of this information could help explain some racial/ethnic differences in survival. 

Despite these limitations, this study has several strengths. First, it is the only study to 

assess whether racial/ethnic differences in overall five-year EC survival exist after adjusting for 

potential confounders and to explore factors mediating these differences. Second, this study is 

the first to assess racial differences between five minority groups and NHW. Third, as opposed 

to analyzing EC as a homogenous disease, or solely as Type 1 and Type 2, this study presents 

racial/ethnic differences in 5-year survival by four histological subtypes. Fourth, our study is the 

first study to explore factors mediating racial/ethnic differences in 5-Year survival. Lastly, an 
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advantage of the NCDB over the commonly used SEER dataset is the availability of information 

about patients’ health insurance status, chemotherapy treatment and underlying comorbidities. 

F. Conclusion 

 

In conclusion, this study generally found that considering EC as a homogenous disease 

distorts the association between race/ethnicity and 5-year overall survival, suggesting caution 

when evaluating estimates for overall EC in the literature. Within the NCDB, NHB women 

diagnosed with any subtype of EC have a higher risk of death than NHW. The disparity was the 

most significant in women diagnosed with LGEC, which is the least aggressive type of EC. 

Moreover, this study also shows that NHA women diagnosed with LGEC and Hispanic women 

diagnosed with HGEC, are less likely to die than NHW women. Additionally, in women 

diagnosed with any EC subtype, those who did not have surgery were significantly more likely to 

die than those who did. Lastly, the SE domain and receipt of surgery were found to mediate a 

part of the differences in the overall 5-year survival rates for LGEC and HGEC between NHB 

and NHW women. 
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VI. DISCUSSION 

 

This dissertation work was inspired by the recent increase in the incidence of EC (14) 

and the future impact of this increase on the growing number of immigrating minority 

populations and changing demographics of the U.S. (10). The purpose was to assess whether 

racial/ethnic subtype-specific differences in stage at diagnosis, treatment modalities and 5-year 

overall survival existed and, if found, to explore factors mediating these differences. We were 

able to answer these questions by performing cross sectional analyses of diagnosis stage and 

treatment modalities and a retrospective cohort survival study using data from the NCDB, which 

is one of the largest and most comprehensive dataset of EC in the U.S. and Puerto Rico. 

A. Summary and Discussion of Aims 

 

The purpose of the first aim was to assess racial/ethnic differences in tumor, socio-

demographic and treatment facility characteristics for Type 1 (LGEC) and Type 2 EC (HGEC, 

CCC and SC). In addition, the goal of this aim was to determine whether subtype-specific 

racial/ethnic differences in stage at diagnosis between minority women and NHW existed. The 

results of our investigation showed that the burden of EC is not equally distributed across 

racial/ethnic groups and that compared to NHW women, NHB women are significantly more 

likely to be diagnosed with aggressive EC subtypes. In addition, the results of our study showed 

that NHPI had higher odds of diagnosis with LGEC and NHB with HGEC than NHW women. 

Lastly, our study showed that when compared to NHW, NHA women had higher odds of 

diagnosis with LGEC and HGEC. Past research that analyzed EC as a homogenous disease 

demonstrated that, in unadjusted models, NHB women were more likely than NHW to be 

diagnosed with EC (2, 85).  

The results from the first aim added significantly to the literature because we 

demonstrated that because subtype-specific racial/ethnic differences exist, analyzing EC as a 
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homogenous disease does not allow for a complete depiction of the underlying relationship 

between race/ethnicity and stage at diagnosis. Endometrial cancer tumor subtypes differ from 

each other based on their biological characteristics and the clinical course of the disease; as 

such they should be analyzed separately (11, 18). In addition, our study demonstrated that 

results from unadjusted models differ from adjusted models and suggest caution when 

evaluating unadjusted estimates in the literature. The racial/ethnic disparities in stage at 

diagnosis detected in our study are likely due to a combination of genetic predispositions and 

differences in lifestyle and socio-cultural risk factors. It is possible that EC risk factors drive 

these differences as their prevalence is likely to differ among racial/ethnic groups.  

The main purpose of our second aim was to assess whether subtype-specific 

racial/ethnic differences existed in receipt of EC treatment, defined as surgery, radiation therapy 

and chemotherapy. We found racial/ethnic differences in receipt of surgery, after accounting for 

important covariates. Notably, NHB women were the only minority group that had higher odds of 

not receiving surgery than NHW, across all EC subtypes. Our results also show that Hispanic 

and NHAIAN women diagnosed with LGEC had significantly higher odds of not receiving 

surgery than NHW. Finally, NHPI had five times higher odds of not receiving surgery for SC 

than NHW. These disparities could be due to a lack of receipt of guideline-adherent treatment, 

prevalence of comorbidities preventing surgery or the refusal of treatment by the patient or 

patient’s family members. Similarly, previous research showed that NHB and Hispanic and 

Asian Pacific Islanders women were less likely to receive surgery than NHW (5, 20, 65, 77, 82). 

However, all of the previous studies on racial/ethnic differences in receipt of surgery presented 

results from unadjusted models where EC was analyzed as a homogenous disease. Our study 

demonstrated variation in racial/ethnic differences in treatment across EC subtypes and that 

results from unadjusted models differ from adjusted models. 
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In addition, our results show that health insurance modified the relationship between 

race/ethnicity and receipt of surgery in women diagnosed with LGEC and that those differences 

were almost exclusively present in patients covered by a private health insurance. These results 

could suggest that while Medicare and Medicaid provide nearly uniform benefits for their 

enrollees, the private health insurance category includes plans such as managed care, military 

care and TRICARE offering policies with significantly different benefits (85). As such, minority 

patients could be more likely to be covered by less expensive health plans that have higher co-

pays and complex system or referrals and authorizations. High co-pays could influence a patient 

or a patient’s family refuse the recommended surgery. In other words, some patients could 

decide not to be treated because of the fear of potential medical debt (128). In addition, a 

complex system of referrals could delay the receipt of a recommended treatment and the 

limitations related to the health insurance provider network could prevent patients from 

accessing higher-quality hospitals.  

Our findings of differences in receipt of surgery in women diagnosed with LGEC have 

important clinical implications. Low-grade endometrioid carcinomas are the most common 

subtype of EC and are usually diagnosed at an early stage. Surgery performed on early-stage 

tumors is believed to be curative (134) and therefore new interventions should be developed 

with the objectives of insuring universal access to surgery.  Further research is also indicated to 

understand SES and cultural factors that may lead to refusal of surgery in minority women with 

LGEC. 

In regards to radiation therapy and chemotherapy, the results of our study showed that 

NHAIAN diagnosed with SC had higher odds of not receiving radiation therapy than NHW. 

Moreover, NHB women diagnosed with CCC had higher odds and NHA diagnosed with LGEC 

had lower odds of not receiving chemotherapy than NHW. No differences in the receipt of 

chemotherapy were detected in stage-stratified models. Our findings are inconsistent with 
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previous studies that found that NHB women were less likely and Hispanic, Asian, API and 

American Indian/Alaskan Native more likely to receive radiation therapy than NHW (3, 19, 77, 

82). However, previous studies did not adjust for potential confounders and analyzed EC as a 

homogenous disease. Consistent with the literature, in our unadjusted models, NHB women are 

more likely to receive chemotherapy than NHW (19, 20). However after accounting for potential 

confounders, only the disparity for NHB women diagnosed with CCC remained significant. 

These results suggest that there may be substantial confounding in published literature, and 

that the adjusted and stage-specific analyses from this study will significantly add to the field. 

The secondary goal of aim 2 was to assess the relative contribution of hypothesized 

mediators related to tumor characteristics, socio-economic and treatment facility factors on the 

detected racial/ethnic differences in receipt of treatment.  The results of this mediation analyses 

demonstrated that the differences in receipt of surgery in women diagnosed with LGEC, HGEC 

and SC were partially mediated by the SE domain. The SE domain significantly explained a 

quarter of the disparity between NHB and NHW women diagnosed with LGEC and HGEC. 

These results could be explained by the fact that, in the NCDB, a greater proportion of NHB 

women lived in underserved areas. Lower neighborhood levels of education and income have 

been linked with a reduced access to care (96, 129, 130). A previous study showed that after 

adjusting for individual-level SE characteristics, people residing in a disadvantaged area were 

less likely to have a regular healthcare provider, obtain preventive services and were more likely 

to have unmet medical needs (96). Women with less education were less likely to comply with 

complex courses of treatment and  be familiar with the healthcare services available in their 

community (131). In addition, previous research has shown that neighborhoods can influence 

one’s health indirectly, by the mean of values placed on health and the social support available 

(91, 93). Women who lack social support are likely to wait longer before sharing their symptoms 
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which hinders their likelihood of diagnosis at an early stage and subsequently influences their 

course of treatment. 

In our final aim, we assessed whether subtype-specific racial/ethnic differences in overall 

five-year EC survival existed and explored whether the relative contribution of hypothesized 

mediators related to tumor characteristics, socio-economic factors, receipt of treatment and 

treatment facility factors on the detected differences. The results from our study demonstrated 

that NHB women diagnosed with LGEC, HGEC and SC had a lower overall 5-year survival than 

NHW, after adjusting for important covariates. In addition, our study showed that NHA 

diagnosed with LGEC and Hispanic diagnosed with HGEC had a higher overall 5-year survival 

than NHW. Lastly, the results from our mediation analyses demonstrated that (1) receipt of 

surgery and (2) the SE domain contributed to NHB-NHW differences in overall 5-year survival in 

women diagnosed with LGEC and HGEC.  

The results of our study confirmed those from previous investigations that found that 

NHB women had a lower EC survival than NHW (5, 26, 35, 67, 81). However, none of the 

previous studies presented survival differences by histologic subtype. In addition, all of the 

previous investigations analyzed historic data with Wright et al using the most recent, including 

women diagnosed through 2004 (67). In our analysis, we included women diagnosed between 

2003 and 2007 with a vital status reported through 2012. Some potential explanations for the 

NHB-NHW survival differences include delayed receipt of surgery (112) and resistance of NHB 

women to chemotherapy treatments (30). The greatest NHB-NHW disparity was found in 

women diagnosed with LGEC, which is the most common and least aggressive EC tumor 

subtype (17), and almost exclusively diagnosed at an early stage. For early-stage tumors, the 

receipt of surgery is believed to be curative (134) and therefore, the fact that NHB women are 

more likely to die of LGEC likely represent a failure of the system. 
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Consistent with the only existing study, our results demonstrate that NHA women have a 

higher overall survival than NHW and that there are no survival differences between NHAIAN 

and NHW (3). The reason why NHA women have a higher survival rates than NHW could be 

explained by the fact that during their lifetime, NHA women are less likely to be exposed to 

endogenous and exogenous estrogen (135), which is associated with a reduced incidence of 

EC (134). In addition they are more likely to eat anti-estrogenic diets containing ingredients such 

as soy and fiber (122, 134, 135). It could be hypothesized that, in addition to the incidence, 

reduced exposure to estrogen has an impact on survival for women diagnosed with LGEC (3).  

The results from the mediation analyses demonstrate that the NHB-NHW differences in 

5-year survival in women diagnosed with LGEC and HGEC were partially mediated by the SE 

domain. These findings may be related to the fact that NHB women are more likely to live in 

areas of lower SES. Women of lower SES are less likely to possess a health insurance or are 

more likely to be underinsured both of which could impact their access to high-quality hospitals 

and the likelihood of receipt of a timely and guideline adherent primary treatment (88, 89). 

Previous research showed that people residing in a disadvantaged area were less likely to have 

a regular healthcare provider, obtain preventive services and were more likely to have unmet 

medical needs after accounting for individual-level SES characteristics (96). 

Lastly, the findings from the current study also show that receipt of surgery mediated 

respectively 22.7% and 40.9% of the 5-year survival disparity between NHB-NHW diagnosed 

with LGEC and HGEC. NHB patients or their families may be more likely to refuse 

recommended surgery and to choose less aggressive, less invasive and more unorthodox 

treatment methods than NHW (123, 124). Moreover NHB are more likely to consider their 

disease to be a part of their destiny and perceive death as a natural event coming after a cancer 

diagnosis (123). 
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B. Overarching limitations and strengths of the National Cancer 
Database 

 

The two main overarching limitations of this study relate to the generalizability of the 

results and the nature of the data. The NCDB is the largest and most comprehensive dataset of 

EC cases in the U.S.; however it does not include patients reported by non CoC-approved 

hospitals, notably, small community hospitals that serve minorities and women from lower socio-

economic populations. It is likely that because of their lower SES, these women are more likely 

to be underinsured or have insurance plans with a complex system of referrals or 

authorizations, are less likely have a medical care provider and in general may have less 

knowledge about the symptoms of the disease. All of these factors are associated with later 

stage at diagnosis and a delay in or lack of appropriate treatment (40, 41, 84, 85). 

Consequently, the results of this study may underestimate the gap seen between minority 

women and NHW in real life. Another limitation of the NCDB is the lack of incidence data, which 

prevented us from estimating the changes in the incidence of EC subtypes over time. 

Despite these limitations, several overarching strengths related to the nature of the 

dataset exist; the most important being its size. The NCDB includes 70% or approximately 

230,000 EC cases diagnosed in the U.S. and Puerto Rico between 2003 and 2012. The 

availability of such a large sample size allowed us to analyze minority populations such as the 

NHPI and NHAIAN that respectively only represent 0.2% and 1.2% of the entire populations 

(10). Performing such analyses is nearly impossible for researchers using local registries or 

single-institution datasets. An additional advantage of such a large national dataset was the 

possibility of exploring racial/ethnic differences in EC outcomes for the very rare but at the same 

time very aggressive EC subtypes such as CCC and SC. Previous EC disparity research has 

primarily analyzed EC as a homogenous disease or in some cases as Type 1 and Type 2 

tumors. Type 2 EC represent a very heterogeneous group of tumors and therefore future 
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research should analyze them as such in order to gain a better understanding of the 

characteristics of these tumors (17). The results from our study have some important 

implications as they show that considering EC as a homogenous disease distorts the 

association between race/ethnicity and EC outcomes,  suggesting caution when evaluating 

unadjusted estimates in the literature. Our analyses follow the recommendations of the National 

Academy of Sciences that strongly recommends performing subtype-specific analyses in order 

to advance the science and help reduce cancer morbidity and mortality (18).  

C. Public Health Significance and Future Directions 

 

Endometrial cancer impacts the lives of many women and in the near future will impact 

that of many more (14). There are known racial/ethnic differences in incidence, treatment and 

survival. Consequently, it is essential to understand factors related to EC diagnosis and 

treatment, particularly with respect to the changing demographics of the U.S. It is also critical to 

identify racial/ethnic differences in clinical outcomes and potential factors that contribute to 

these differences. In the future, the number of minorities living in the U.S. is expected to 

increase (10), as is the incidence of EC (14). Therefore the additional knowledge gained about 

EC tumor presentation, receipt of treatment and survival in women from minority populations will 

provide crucial information for the future planning of interventions to decrease racial/ethnic 

disparities in EC cancer outcomes.  

Potential interventions that could reduce these disparities could consist of efforts that 

would aim at improving the timeliness of diagnosis by raising the awareness about EC 

symptoms, increasing the knowledge about the necessity of EC surgery in women who are 

likely to refuse treatment and helping women of lower SES overcome the barriers to accessing 

health services in the area in which they live. These interventions could be carried out within the 

framework of a patient navigation project or with the aid of community/social workers.  
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 This study has provided insight into subtype-specific racial/ethnic differences in EC 

outcomes between minority population and NHW women. However, additional areas should be 

investigated in order to obtain a more comprehensive understanding of the detected differences. 

First, the risk factors associated with LGEC, which is the most common EC subtype, are related 

to increased exposure to estrogen or decreased exposure to progesterone. Future studies 

analyzing hormonal factors in the context of racial/ethnic differences could help explain further 

why differences in LGEC exist. In addition to endogenous hormones, exposure to environmental 

endocrine disrupters, dietary estrogens and pharmaceuticals are of interest. Second, the risk 

factors for Type 2 EC subtypes are yet to be determined, as is the adequate adjuvant treatment 

regimen (46-48). However, there is evidence that Type 2 EC subtypes are characterized by the 

over expression of human epidermal growth factor receptor 2 (HER-2) oncogene associated 

with chemotherapy resistance (30). In addition, the over expression of HER-2 gene was found 

to be more prevalent in NHB as compared to NHW (30). As such, further genetic studies are 

necessary to determine whether other genetic mutations are related to treatment responses and 

whether these mutations are differentially expressed by race or ethnic group. Third, our study 

showed that the receipt of surgery is an important predictor of survival in women diagnosed with 

any subtype of EC. Moreover, our results showed that minority women are less likely to receive 

the recommended surgery. It is critical to conduct future studies to understand if access to 

surgery and/or refusal to undergo surgery underlies this gap in order to develop effective 

interventions. Lastly, this study used area-level measures as proxies for individual-level 

characteristics. Future studies should assess whether and how individual-level socio-economic 

characteristics contribute to the racial/ethnic differences in EC outcomes. 
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APPENDIX A: 

 
TABLE XXI: PUBLISHED LITERATURE FOR THE ASSOCIATION OF RACE/ETHNICITY IN MINORITY POPULATIONS AND ENDOMETRIAL 

CANCER TUMOR CHARACTERISTICS, RECEIPT OF TREATMENT AND SURVIVAL. ALL OF THE BELOW PRESENTED STUDIES ARE 
RETROSPECTIVE COHORT STUDIES1. 

Author 
Publication 

Year 

Period of 

time 
Registry Races

2
 (%) Outcome 

Endometrial 

cancer types 

Adjustment for 

variables 

Sample 

Size 

Results (OR, 95%CI) , 

(HR, 95%CI) or p-value 

Kost et al. (19) 

 

 

2002 1988-1995 Department 

of defense 

centralized 

registry 

W: 90 

AA:4.4 

API: 5.5 

 

-5-year 

survival 

-Treatment  

assessed in 

bivariate 

analyses 

Overall EC -Survival 

analyses 

adjusted for 

age, diagnosis 

stage, grade 

and histology. 

- Treatment 

analyses were 

unadjusted 

1,811 Treatment: 

No significant treatment 

differences were reported 

Survival: 

W vs AA: NS
3
 

W vs API : 0.033 

(HR are not presented) 

Sherman et al. 

(26) 

2003 1992-1998 SEER W: 81.8 

AA: 9.1 

H: 9.1 

Results 

presented for 

whites (W+H) 

and blacks 

(AA) 

Relative 

survival 

Both types No-Kaplan 

Meier curves 

presented 

instead 

20,192 Worse survival for AA 

when compared to whites 

for every age, grade and 

stage group 

 

Ueda et 

al.(35)  

2008 1988-2001 SEER W:85.5 

AA: 5.6 

H:3.6 

Asian: 3.7 

(race was 

analyzed as a 

dichotomous 

variable: AA 

vs. other 

races) 

5 year-

survival 

Overall EC Adjusted for 

age, race, 

stage, grade, 

histology, 

primary surgery 

and 

lymphadenecto-

my 

48,150 AA vs others: 1.41 (1.30-

1.53)  

Worse survival for AA 

when compared to other 

races. The authors only 

talk about AA and do not 

mention Hispanics or 

Asians. 
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APPENDIX A (CONTINUED): 

TABLE XXI (CONTINUED): PUBLISHED LITERATURE FOR THE ASSOCIATION OF RACE/ETHNICITY IN MINORITY POPULATIONS AND 

ENDOMETRIAL CANCER TUMOR CHARACTERISTICS, RECEIPT OF TREATMENT AND SURVIVAL. ALL OF THE BELOW PRESENTED STUDIES 

ARE RETROSPECTIVE COHORT STUDIES1. 

Author 
Publication 

Year 

Period of 

time 
Registry Races

2
 (%) Outcome 

Endometrial 

cancer types 

Adjustment for 

variables 

Sample 

Size 

Results (OR, 95%CI) , 

(HR, 95%CI) or p-value 

Fedewa et al. 

(5) 

 

2011 2000-2001 NCDB W: 77.2 

H: 3.8 

AA:7.8 

O:2.6 

4-year 

survival  

Overall EC 

stratified by 

diagnosis 

stage( stages 

I, II & III) 

Yes 39,510 W: ref. 

H: 0.96 (0.82-1.13) 

AA:1.28 (1.17-1.40) 

O:0.81 (0.62-1.05) 

Smotkin et al. 

(20) 

2012 1999-2009 Montfiore 

Hospital, 

Bronx, NYC 

W: 39.0 

AA: 31.0 

H: 24.0 

O: 6.3 

(excluded in 

analyses) 

-Treatment 

-Survival 

Overall EC Treatment: 

unadjusted 

Survival: 

Adjusted for 

histology 

984 Treatment: The authors 

do not say if differences 

in receipt of treatment 

where statistically 

significant. They only 

provide percentages. 

Survival: 

W:ref. 

AA:1.12 (0.84-1.48) 

H: 0.93 (0.67-1.29) 

Cook et 

al(82).  

2012 1992-2004 SEER HW:9.8 

NHW:90.2 

(Medicare 

population) 

10-year 

survival 

Overall EC Adjusted for 

age, diagnosis 

year, stage, 

histology, 

surgery, 

radiation 

therapy, 

chemotherapy, 

comorbidities 

and education 

3,286 Cancer specific mortality:  

HW vs NHW: 0.95 (0.74-

1.21) 

Overall mortality  

HW vs NHW: 1.00 (0.79-

1.27) 



144 
 

APPENDIX A (CONTINUED): 

TABLE XXI (CONTINUED): PUBLISHED LITERATURE FOR THE ASSOCIATION OF RACE/ETHNICITY IN MINORITY POPULATIONS AND 

ENDOMETRIAL CANCER TUMOR CHARACTERISTICS, RECEIPT OF TREATMENT AND SURVIVAL. ALL OF THE BELOW PRESENTED STUDIES 

ARE RETROSPECTIVE COHORT STUDIES1. 

Author 
Publication 

Year 

Period of 

time 
Registry Races

2
 (%) Outcome 

Endometrial 

cancer types 

Adjustment for 

variables 

Sample 

Size 

Results (OR, 95%CI) , 

(HR, 95%CI) or P-value 

Mahdi et al. 

(3) 

2014 1988-2009 SEER NHW:93 

AS:6.4 

AI/AN:0.6 

-Treatment 

-Survival 

Overall EC Treatment: 

unadjusted 

Survival: 

Adjusted for 

age, grade, 

histology, 

surgery, 

lymphadenecto

my and 

radiation 

105,083 Treatment: 

Lymphadenectomy: 

NHW: 48.2% 

AS: 56.7%, P<0.001 

AI/AN: 46.5% P=0.4 

Radiation therapy: 

NHW: 26.0% 

AS: 21.8%, P<0.001 

AI/AN: 21.7% P=0.014 

Overall survival: 

NHW: ref. 

AS: 0.83 (0.73-0.94) 

AI/AN: 0.66 (0.54-0.80) 

Cancer specific 

survival: 

NHW: ref. 

AS: 1.06 (0.80-1.40) 

AI/AN: 1.35 (1.15-1.59) 
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APPENDIX A (CONTINUED): 

TABLE XXI (CONTINUED): PUBLISHED LITERATURE FOR THE ASSOCIATION OF RACE/ETHNICITY IN MINORITY POPULATIONS AND 

ENDOMETRIAL CANCER TUMOR CHARACTERISTICS, RECEIPT OF TREATMENT AND SURVIVAL. ALL OF THE BELOW PRESENTED STUDIES 

ARE RETROSPECTIVE COHORT STUDIES1. 

Author 
Publication 

Year 

Period of 

time 
Registry Races

2
 (%) Outcome 

Endometrial 

cancer types 

Adjustment for 

variables 

Sample 

Size 

Results (OR, 95%CI) , 

(HR, 95%CI) or P-value 

Rodriguez et 

al(65).  

2014 2000-2010 SEER H:9.4 

NHW:90.6 

Treatment 

Survival 

Overall EC Treatment: 

unadjusted 

Survival: 

Adjusted for 

age, marital 

status, SEER 

region, stage, 

histology, 

grade, 

lymphadenecto

my, surgery 

and radiation 

69,764 Treatment: no treatment 

was significantly higher 

for Hispanics than NHW. 

Survival results presented 

for US born Hispanics 

and non-US born 

Hispanics: 

NHW: ref 

US born Hispanics:  

1.61 (1.44-1.79) 

Non-US born Hispanics: 

1.27 (1.13-1.43) 

Mahdi et al. 

(64) 

2014 1988-2009 SEER NHW:90.2 

HW:9.8  

-Treatment 

-Survival 

Type 2 Adjusted for 

age, grade, 

histology, 

surgery, 

lymphadenecto

my and 

radiation 

14,434 Treatment: 

Lymphadenectomy: 

NHW: 67.9% 

HW: 65.8% P=0.1 

Radiation therapy: 

NHW: 42.3% 

HW: 39.5% P=0.04 

Overall survival: 

NHW: ref. 

HW: 1.06 (0.97-1.16) 

Cancer specific 

survival: 

NHW: ref. 

HW: 1.02 (0.91-1.14) 
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APPENDIX A (CONTINUED): 

TABLE XXI (CONTINUED): PUBLISHED LITERATURE FOR THE ASSOCIATION OF RACE/ETHNICITY IN MINORITY POPULATIONS AND 

ENDOMETRIAL CANCER TUMOR CHARACTERISTICS, RECEIPT OF TREATMENT AND SURVIVAL. ALL OF THE BELOW PRESENTED STUDIES 

ARE RETROSPECTIVE COHORT STUDIES1. 

Author 
Publication 

Year 

Period of 

time 
Registry Races

2
 (%) Outcome 

Endometrial 

cancer types 

Adjustment for 

variables 

Sample 

Size 

Results (OR, 95%CI) , 

(HR, 95%CI) or P-value 

Cote et al. (7) 2015 2000-2011 SEER NHW: 75.2 

HW: 9.4 

NHB:8.6 

AS:6.8 

5-year 

relative 

survival 

Both types No, results 

stratified by 

histology type 

and stage 

120,513 NHW:ref. 

H: not-significant 

NHB: significant 

1
 Articles that solely compare NHB to NHW are not included. 

2
 W: White, AA: African American, API: Asian-Pacific Islanders, H: Hispanics, NHW: non-Hispanic White, AS: Asian, AI/AN: American Indian/Alaskan Natives, HW:  

Hispanic White. 
3 

NS:Non-significant. 
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APPENDIX B:  

TABLE XXII: CATEGORIZATION OF HISTOLOGY CODES BY ENDOMETRIAL CANCER SUBTYPE 

ENDOMETRIAL CANCER SUBTYPE HISTOLOGY CODES 

1.Low-grade endometrioid carcinomas 
8050,8140,8141,8143,8210,8211,8260,8261,8262,8263,8323,8340,8380, 
8381,8382,8383,8384,8440,8470,8471,8480,8481,8490,8550,8560,8570,8571,8572,8573 

2.High-grade endometrioid carcinomas 8005,8084,8310,8313 

3. Serous carcinomas 8441,8460,8461,8462 

4. Clear cell carcinomas 8950,8951,8980,8981 
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APPENDIX C: 

TABLE XXIII: REASON FOR NO SURGERY ON PRIMARY SITE BY RACE, NATIONAL CANCER DATABASE, 2003-2012, n=208,247 

    

Non-Hispanic 
White 

n=6,290 

Non-Hispanic 
Black 

n=1,380 

Hispanic 
n=487 

Non-
Hispanic 

Asian  
n=145 

Non-Hispanic 
American 

Indian, Alaskan 
Native 
n=25 

Non-Hispanic 
Pacific Islander 

/ Hawaiian 
n=21 

Total 
 

n=8,348 

% % % % % % % 

Surgery of the primary site was performed 2.5 1.9 3.1 3.5 4.0 0 2.4  

Surgery not performed because it was not part 

of the planned first course treatment 
64.7 66.7 67.6 73.1 48.0 52.4 65.3 

Surgery was not recommended/performed, 

contraindicated due to patient risk factors 
19.2 15.1 11.1 6.2 36.0 9.5 17.9 

 

Surgery not performed because the patient 

died prior to planned or recommended 

surgery 

0.9 1.1 0.6 0 0 4.8 0.9 

Surgery was recommended by physician but 

not performed, No reason was noted in patient 

record 

1.6 3.0 3.7 2.8 0 0 2.0 

Surgery was recommended but was refused 

by the patient, patient’s family member or 

guardian 

5.8 7.7 5.3 9.7 8.0 23.8 6.2 

Surgery was recommended, but unknown if 

performed 
2.2 2.0 5.8 3.5 0 0 2.4 

Unknown if surgery was recommended or 

performed, Diagnosed at autopsy or death 

certificate only 

3.0 2.3 2.9 1.4 4.0 9.5 2.9 
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