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Abstract

OBJECTIVE: To examine whether uterine cancer symptoms differ between Black and White 

patients and how this may influence their stage at diagnosis.

METHODS: Using the Surveillance, Epidemiology and End Results-Medicare database, we 

identified 2,328 Black and 21,774 White patients with uterine cancer in 2008–2017. Their 

symptoms in the 18 months before diagnosis were categorized as postmenopausal bleeding 
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(PMB) alone, PMB together with other symptoms (e.g., abdominal/pelvic pain, bloating), non-

PMB symptoms alone, or no symptoms. Stage at diagnosis was dichotomized as advanced (i.e., 

regional/distant) versus localized. The association between race and stage was analyzed using 

regression models incrementally adjusting for symptoms and other patient characteristics.

RESULTS: A larger proportion of Black than White patients experienced PMB together with 

other symptoms (63.1% versus 58.0%) or experienced non-PMB symptoms alone (13.1% versus 

9.4%) (p<0.001). Black patients had a higher risk of advanced-stage diagnosis than White patients 

(45.0% versus 30.3%, unadjusted RR=1.52, 95% CI: 1.44–1.59). Adjusting for Black-White 

differences in symptoms attenuated the RR to 1.46 (95% CI: 1.39–1.53). Compared to PMB 

symptoms alone, having additional non-PMB symptoms (RR=1.21, 95% CI: 1.15–1.26) and 

having non-PMB symptoms alone (RR=1.99, 95% CI: 1.88–2.10) were associated with increased 

risk of advanced-stage diagnosis. Further adjusting for histology and other patient characteristics 

reduced Black-White disparity in advanced-stage diagnosis to 1.08 (95% CI: 1.03–1.14) but 

symptoms remained significantly associated with stage at diagnosis.

CONCLUSIONS: Having non-PMB symptoms was associated with more advanced stage at 

diagnosis. Non-PMB symptoms were more common among Black than White patients, which 

might hinder symptom recognition/evaluation.

INTRODUCTION

With 822,388 women living with uterine cancer and 66,200 new diagnoses each year, 

uterine cancer is the most common gynecologic malignancy in the United States [1, 2]. 

While the five-year relative survival for patients diagnosed at localized stage is 94.9%, it 

reduces substantially to 69.8% and 18.4% for those diagnosed at regional and distant stage, 

respectively [1]. Therefore, early diagnosis is crucial for prognosis. There is unfortunately 

a large racial gap in stage at diagnosis: 55% of Black patients with uterine cancer are 

diagnosed at localized stage, whereas approximately two-thirds of patients from all other 

racial and ethnic groups are diagnosed at localized stage (e.g., 69% of White patients) [3]. 

This disparity has been identified as the primary driver for a nearly two-fold Black-White 

difference in the uterine cancer mortality rate (Black: 9.0 deaths per 100,000 women; White: 

4.6 deaths per 100,000 women) [3, 4].

The reasons for this disparity in stage at diagnosis remain poorly understood. Since 

there is no routine screening for uterine cancer, one potential mechanism is difference 

in symptomatology experienced by Black and White patients, which can affect symptom 

recognition, reporting, and evaluation. Most uterine cancers occur in postmenopausal 

women [1] with abnormal vaginal bleeding being the most common symptom [5]. However, 

some patients have no clear symptoms or present with symptoms that are less specific 

to uterine cancer (e.g., abdominal pain and weight loss) [6–9]. Prior research on other 

gynecologic cancers suggests that patients with non-specific symptoms tend to have delayed 

diagnostic evaluation and more advanced stage at diagnosis [10]. It is possible that Black 

patients with uterine cancer may experience non-specific symptoms more often than White 

patients, thus hindering timely recognition and diagnosis. In addition, since non-specific 

symptoms may appear less alarming, their care may be viewed as more discretionary and 

hence more subject to the impact of sociocultural barriers such as limited health care access 
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and mistrust of the health care system among Black patients and potential implicit bias 

among clinicians [11, 12].

This study aimed to compare symptoms experienced by Black and White patients with 

uterine cancer and test the hypothesis that their difference in symptomatology may in part 

mediate racial disparity in stage at diagnosis. While doing so, we also examined differences 

in symptoms by histologic subtype to further inform the inter-relationship among race, 

histology, and symptoms in influencing stage at diagnosis.

MATERIALS AND METHODS

Data Source and Study Sample

This study used the Surveillance, Epidemiology and End Results (SEER)-Medicare 

database. SEER-Medicare data provide information on sociodemographic characteristics 

and detailed tumor characteristics of patients with cancer, along with their linked 

Medicare claims [13]. Our data included patients from the following tumor registries: 

Connecticut, Detroit, Atlanta, Greater Georgia, Rural Georgia, San Francisco-Oakland, San 

Jose-Monterey, Greater California, Hawaii, Idaho, Iowa, Kentucky, Los Angeles, Louisiana, 

Massachusetts, New Mexico, New Jersey, New York, Seattle-Puget Sound, and Utah. The 

Columbia University Institutional Review Board determined this study as exempt because it 

only involved secondary analysis of a limited data set.

Our sample included non-Hispanic Black and non-Hispanic White patients 66 years of 

age or older with uterine cancer diagnosed in 2008–2017. Diagnosis of uterine cancer was 

based on International Classification of Diseases Oncology 3rd edition (ICD-O-3) site code 

C54.0-C54.9 and C55.9 with malignant behavior. Patients were eligible if they further met 

the following criteria: 1) uterine cancer was confirmed by positive histology, 2) uterine 

cancer was not diagnosed on autopsy or death certificate only, 3) did not have a history of 

other cancer prior to uterine cancer diagnosis (to minimize confounding in symptoms), 4) 

had consistent month of birth in SEER and in Medicare (difference ≤3 months), and 5) had 

continuous enrollment in Medicare Parts A and B fee-for-service plans in the 18 months 

before uterine cancer diagnosis (to capture a complete record of pre-diagnosis symptoms). 

Since prior research showed that about 90% uterine cancer patients were diagnosed within 

one year after symptom presentation [14, 15], we chose an 18-month continuous enrollment 

period to enhance our ability to capture symptom onset.

As SEER data only tracked the year and month of diagnosis (without the day of diagnosis), 

we determined the date of diagnosis by additionally using information from the first 

Medicare claim that had a diagnosis code of uterine cancer. To enhance accuracy in 

determining diagnosis date, we excluded patients whose month of uterine cancer diagnosis 

documented in SEER and the month of first Medicare claim with a diagnosis code of uterine 

cancer differed by more than 1 month of each other. We then defined the date of uterine 

cancer diagnosis as: 1) the date of first Medicare claim with a diagnosis code of uterine 

cancer if its month was the same as SEER-documented month of diagnosis, 2) the first day 

of the SEER-documented month of diagnosis if SEER-documented month of diagnosis was 

1 month after the month of the first Medicare claim with a diagnosis code of uterine cancer, 
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or 3) the last day of the SEER-documented month of diagnosis if SEER-documented month 

of diagnosis was 1 month before the month of the first Medicare claim with a diagnosis code 

of uterine cancer.

Uterine Cancer Stage at Diagnosis

For each patient, we categorized their uterine cancer stage at diagnosis as advanced versus 

localized stage. This was determined using SEER summary stage which included localized, 

regional, distant, and unknown stage. We dichotomized these categories into advanced stage 

(i.e., regional or distant stage) versus localized stage. Patients with unknown stage were 

included in descriptive analysis but were excluded from regression analysis when stage was 

examined as an outcome variable.

Uterine Cancer Symptoms

For each patient, we categorized them into four mutually exclusive groups based on their 

symptoms: postmenopausal bleeding (PMB) alone, PMB in conjunction with non-PMB 

symptoms, non-PMB symptoms alone, or no symptoms. Since all patients in our sample 

were 66 years or older, we accepted all diagnosis codes related to abnormal uterine bleeding 

on their Medicare claims in the 18 months before through the date of uterine cancer 

diagnosis as indicative of PMB (see Supplementary Table S1 for relevant International 

Classification of Diseases [ICD] codes). Non-PMB symptoms were also identified based 

on diagnosis codes on Medicare claims in the 18 months before through the date of 

uterine cancer diagnosis and they included: abdominal/pelvic pain, change in bowel 

habits, constipation, rectal bleeding/blood in stool, intestinal obstruction, bloating, abnormal 

weight loss, early satiety or nausea/vomiting, vaginal discharge, fatigue, and anemia (see 

Supplementary Table S1). As a patient might experience two or more of these symptoms, we 

also measured the number of non-PMB symptoms experienced by each patient, which has 

been shown to delay the diagnosis of gynecologic cancer [16]. Patients who did not have any 

of the above symptoms documented were considered as having no symptoms.

Race and Ethnicity

Race and ethnicity categories in SEER-Medicare data included non-Hispanic White, non-

Hispanic Black, Hispanic, non-Hispanic Asian/Pacific Islander, non-Hispanic American 

Indian/Alaska Native, and non-Hispanic unknown [17]. Race and ethnicity in SEER were 

determined by the reporting facility based on all information sources available at the facility 

(e.g., medical record, physician and nursing notes) with enhancement through additional 

information from states and other sources as well as a surname and birthplace-based 

estimation algorithm for Hispanic classification [18, 19]. Because stage at diagnosis for 

Hispanic, Asian/Pacific Islander, and American Indian/Alaska Native patients was similar 

to White patients (i.e., they did not experience disparities) [3], we limited this study to non-

Hispanic White and non-Hispanic Black patients to focus on understanding Black-White 

differences in symptomatology and stage at diagnosis. For simplicity, hereinafter we referred 

to them as White and Black patients for short and referred to their difference as racial 

difference.
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Covariates

For each patient, we measured their sociodemographic, health, and tumor characteristics. 

Measures of sociodemographic characteristics included patient age (66–69, 70–74, 75–79, or 

≥80 years), marital status (married, unmarried, or unknown), location (metropolitan, urban, 

or rural), SEER region (eastern, Midwest, or west), and socioeconomic status (SES) index 

(in quintiles). The SES index was a composite score encompassing information on census 

tract-level median household income, house value, rent, poverty level, education index, 

percent working class, and unemployment status from the American Community Survey 

estimates. Census tracts were categorized into SES quintiles across the entire U.S.. Patients 

were assigned to these SES quintiles based on their census tract and year of diagnosis 

[20]. Measures of patients’ health and tumor characteristics included Charlson comorbidities 

[21], histologic subtype (endometrioid carcinoma, non-endometrioid carcinoma, endometrial 

carcinoma not otherwise specified, sarcoma, or other), tumor grade (well differentiated, 

moderately differentiated, poorly differentiated, or unknown), and year of uterine cancer 

diagnosis. Charlson comorbidities were measured based on diagnosis and procedure codes 

on patients’ Medicare claims in the 18 months before through the month of uterine cancer 

diagnosis using algorithm recommended by the National Cancer Institute [21]. Histologic 

subtype was determined based on ICD-O-3 morphology codes.

Statistical Analysis

Patient characteristics, symptoms, and stage at diagnosis were compared between Black and 

White patients using Chi-square tests (for categorical variables) and Wilcoxon rank sum 

tests (for continuous variables). To test our hypothesis that Black-White disparities in stage 

at diagnosis was in part mediated by symptomatology, we followed the conventional method 

by Baron and Kenny [22] and assessed A) the relationship between race and stage, B) the 

relationship between race and symptoms, and C) the relationship between symptoms and 

stage while controlling for race.

For assessment A, we estimated an unadjusted model with race (Black versus White) 

being the independent variable and stage at diagnosis (advanced versus localized stage) 

being the dependent variable (Model 0). Our comparison of symptoms between Black 

and White patients (described above) helped inform assessment B. For assessment C, we 

estimated a regression model with stage at diagnosis being the dependent variable and 

symptom categories (PMB alone [reference group], PMB in conjunction with non-PMB 

symptoms, non-PMB symptoms alone, or no symptom) being the independent variable, 

while controlling for race (Model 1). Since patients’ symptoms may be driven by their 

underlying tumor characteristics, we estimated another model additionally adjusting for 

histology and grade (Model 2). Finally, to account for other confounding factors, we further 

added patients’ sociodemographic characteristics, comorbidities, and year of diagnosis as 

covariates (Model 3).

Since type 2 uterine cancer is more aggressive than type 1 cancer and tends to progress 

faster, the association between race, symptomatology, and stage at diagnosis may differ 

by type of uterine cancer. Therefore, we additionally conducted a parallel set of analyses 

stratified by type 2 versus type 1 uterine cancer. Similar to prior research [23], we grouped 
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non-endometrioid carcinoma, sarcoma, and poorly differentiated endometrioid carcinoma 

as type 2 uterine cancer and grouped well differentiated and moderately differenced 

endometrioid carcinoma as type 1 uterine cancer. While we recognized that pure uterine 

sarcomas differ from other histologic subtypes in symptoms, management and outcomes, 

given their typically more aggressive nature, we grouped them with other type 2 uterine 

cancers which also tend to have poor prognosis. This stratified analysis included regression 

models analogous to Models 0, 1 and 3 as described above without adjustment for histology 

and grade (which were already accounted for in our definition of type 1 and type 2 uterine 

cancer strata). We also compared the distribution of symptom categories by histologic 

subtypes using chi-square tests.

All regression models used a modified Poisson regression with robust variance estimation 

to produce estimates for relative risk (RR) and 95% confidence interval (CI). All statistical 

tests were two-sided. A p value below 0.05 was considered statistically significant. Analyses 

were conducted using SAS version 9.4 (SAS Institute, Cary, NC).

RESULTS

A total of 2,328 Black and 21,774 White patients met sample eligibility criteria. Black 

patients with uterine cancer were slightly younger than White patients (age 66–69 years: 

30.3% versus 26.2%, p<0.001) (Table 1). A larger proportion of Black than White patients 

were in the lowest SES index quintile (37.6% versus 8.6%, p<0.001) or had more than two 

comorbidities (58.4% versus 41.8%, p<0.001). Black patients were also more likely than 

White patients to be unmarried (48.6% versus 33.7%, p<0.001) or reside in a metropolitan 

area (92.1% versus 85.5%, p<0.001).

Overall, 29.4% of patients with uterine cancer experienced PMB alone prior to uterine 

cancer diagnosis, 58.5% had both PMB and non-PMB symptoms, 9.8% had non-PMB 

symptoms alone, and 2.3% had no documented symptoms (Table 2). The most common 

types of non-PMB symptoms were fatigue (32.5%), abdominal/pelvic pain (30.7%), anemia 

(25.0%), bloating (14.9%), and constipation (10.0%).

When compared by race, a lower proportion of Black patients (20.9%) experienced PMB 

alone, compared to 30.4% of White patients, whereas a higher proportion of Black patients 

experienced additional non-PMB symptoms (63.1%) or non-PMB symptoms alone (13.1%), 

than White patients (58.0% and 9.4%, respectively) (p<0.001) (Table 2). Among the 

non-PMB symptoms, Black patients were more likely than White patients to experience 

abdominal/pelvic pain (38.1% versus 29.9%, p<0.001), bloating (19.2% versus 14.4%, 

p<0.001), constipation (13.2% versus 9.7%, p<0.001), early satiety or nausea/vomiting 

(11.4% versus 9.6%, p=0.01), or anemia (39.1% versus 23.5%, p<0.001). Black patients also 

experienced a greater number of non-PMB symptoms than White patients, with 29.4% of 

Black patients versus 19.9% of White patients having at least three non-PMB symptoms 

(p<0.001).

When cancer stage was examined, 45.0% of Black patients were diagnosed at advanced 

stage (regional or distant stage), in comparison to 30.3% of White patients (p<0.001, Table 
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1), with an unadjusted RR of 1.52 (95% CI: 1.44–1.59) (Model 0 in Table 3). This disparity 

in stage at diagnosis was reduced to 1.46 (95% CI: 1.39–1.53) after adjusting for patients’ 

symptoms (Model 1 in Table 3). Compared with patients experiencing PMB symptoms 

alone, those who additionally experienced non-PMB symptoms (RR=1.21, 95% CI: 1.15–

1.26) and those who experienced no symptoms (RR=1.21, 95% CI: 1.07–1.37) had a higher 

risk of advanced stage at diagnosis. Patients who only experienced non-PMB symptoms had 

an even higher risk of advanced stage at diagnosis (RR=1.99, 95% CI: 1.88–2.10) (Model 

1 in Table 3). These findings are consistent with our hypothesized role of symptoms in 

partially mediating the relationship between race and stage at diagnosis.

However, further adjusting for uterine cancer histology and grade substantially reduced the 

RR of Black-White difference in stage at diagnosis to 1.11 (95% CI: 1.06–1.16) (Model 

2 in Table 3). Similarly, the relationship between symptoms and stage at diagnosis was 

attenuated but remained significant. For instance, for patients who only experienced non-

PMB symptoms, their RR of having advanced stage at diagnosis was reduced from 1.99 

(95% CI: 1.88–2.10) to 1.62 (95% CI: 1.54–1.70) after adjusting for cancer histology and 

grade (Models 1 and 2 in Table 3). Additional adjustment for patient sociodemographic 

characteristics and comorbidities had little impact (Model 4 in Table 3).

Subsequent analysis showed important differences in symptomatology by uterine cancer 

histology (Figure 1). PMB alone was more common among patients with endometrioid 

carcinomas (32.3%) than other histologic subtypes (e.g., 24.3% in non-endometrioid 

carcinoma and 14.1% in sarcoma). In contrast, non-PMB symptoms alone were more 

common among patients with other histologic subtypes (e.g., 14.2% in non-endometrioid 

carcinoma and 30.9% in sarcoma) than endometrioid carcinomas (7.0%). Black-White 

differences in symptoms might be confounded by their differences in the distribution of 

histologic subtype because a substantially lower proportion of Black than White patients 

had endometrioid histologic subtype (39.9% versus 66.9%), whereas a higher proportion of 

Black patients had non-endometrioid carcinoma (39.9% versus 17.1%) or sarcoma (3.9% 

versus 2.2%) (p<0.001) (Table 1).

When stratified by type of uterine cancer, racial disparity in stage at diagnosis was only 

present among patients with type 2 uterine cancer (including non-endometrioid carcinoma, 

sarcoma, and poorly differentiated endometrioid carcinoma) but not among patients with 

type 1 cancer (including well differentiated and moderately differentiated endometrioid 

carcinoma) (Table 4). Among patients with type 2 uterine cancer, Black patients had a 15% 

higher risk of being diagnosed at advanced stage than White patients in unadjusted analysis 

(RR=1.15, 95% CI: 1.10–1.22), which was virtually unchanged after adjusting for symptoms 

(RR=1.14, 95% CI: 1.08–1.20). However, patients’ symptomatology remained significantly 

associated with stage at diagnosis regardless of whether they had type 2 (e.g., RR=1.53, 

95% CI: 1.43–1.62 for having non-PMB symptoms alone) or type 1 uterine cancer (e.g., 

RR=1.41, 95% CI: 1.20–1.66 for having non-PMB symptoms alone) (Model 1 in Table 4).
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DISCUSSION

In this large sample of Medicare beneficiaries with uterine cancer, Black patients were more 

likely than White patients to be diagnosed at an advanced stage, especially among those with 

more aggressive type 2 cancer. Having non-PMB symptoms was associated with a higher 

risk of advanced stage at diagnosis. A larger proportion of Black patients than White patients 

experienced non-PMB symptoms, which may explain some of their disparity in stage at 

diagnosis.

Although racial disparity in uterine cancer stage at diagnosis is well-documented in the 

literature [24], we uniquely demonstrated that such disparity was mainly present among 

patients with type 2 uterine cancer and not among patients with type 1 cancer. This is not 

surprising because type 1 uterine cancer includes low grade endometrioid carcinoma which 

tends to grow slowly and is usually confined within the uterus when diagnosed [6]. In 

contrast, the more aggressive type 2 uterine cancer progresses faster and is more likely to 

spread [6]. Therefore, any differences in timeliness of symptom recognition/reporting, care 

access, or quality of diagnostic evaluation between Black and White patients may lead to 

a larger inequality in their stage at diagnosis in type 2 uterine cancer. Yet this finding has 

grave implications. Since type 1 uterine cancer has good survival and accounts for most 

cases of uterine cancer, providers and patients generally perceive uterine cancer as having 

good prognosis. However, if racial disparity in stage at diagnosis is mainly among patients 

with type 2 cancer, the consequences may be more serious than previously appreciated. A 

recent study by Johnson et al. [23] showed an age-adjusted 5-year survival of 51.6% for 

type 2 endometrial cancer, compared with 85.3% for type 1 endometrial cancer. The fact that 

Black patients are more likely than White patients to have the aggressive type 2 disease [24, 

25] and that among those who have type 2 cancer, Black patients are more likely than White 

patients to have advanced stage can place Black patients in double jeopardy.

Identifying and mitigating the reasons for racial disparity in stage at diagnosis are vitally 

important. In this study, we found that Black patients with uterine cancer were more 

likely than White patients to experience non-PMB symptoms and that having non-PMB 

symptoms was associated with a higher risk of advanced stage at diagnosis. Although the 

mediation effect of Black-White differences in symptomatology on their disparity in stage 

at diagnosis is modest in magnitude, it revealed a previously untapped area that may help 

explain some of the disparity. Non-PMB symptoms such as bloating, abdominal pain, and 

constipation are less specific to uterine cancer and can be attributable to other gynecologic 

or non-gynecologic conditions. Thus, patients and providers may confuse these symptoms 

with other etiologies. Such non-specific symptoms are also quite common in the general 

population. In a random sample of 51,090 women (age ≥20 years) from the Denmark 

population, 80.3% reported experiencing at least one symptom in the previous 4 weeks that 

could potentially be indicative of gynecologic cancer and most of those symptoms were 

not specifically gynecologic (e.g., abdominal pain, bloating, and tiredness) [26]. Hence, 

non-PMB symptoms may appear less alarming to patients and may desensitize providers’ 

concern for uterine cancer, hindering cancer diagnosis. This is consistent with evidence 

from the UK showing that among women with uterine cancer in 2007–2010, the average 

interval from symptom presentation to diagnosis was 73 days longer for women with vague 
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symptoms than those with more typical symptoms such as PMB [27]. Research on ovarian 

cancer in the U.S. also showed that patients who presented with gastrointestinal symptoms 

(as opposed to gynecologic symptoms) or who had more than one symptom tended to 

experience longer delay in time to diagnosis and were more likely to be diagnosed at 

later-stage [10, 16]. Therefore, the more common presence of non-PMB symptoms among 

Black patients may be one of the reasons for their higher risk of advanced stage at diagnosis.

Although our data suggest that histology and grade explained a more substantial portion 

of the Black-White disparity in stage at diagnosis and might confound some of the racial 

difference in symptomatology, information on histology and grade is unknown to patients 

and providers during pre-diagnosis evaluation. In contrast, symptoms are directly observable 

to both patients and providers and can be acted upon. Appropriate symptom recognition is 

particularly important for early diagnosis of uterine cancer for which there is no routine 

screening. Moreover, having non-PMB symptoms remained significantly associated with 

advanced-stage diagnosis in our data even after accounting for histology. Hence improving 

patient and provider awareness about uterine cancer symptoms, especially non-PMB 

symptoms, may not only help attenuate disparity but also promote early diagnosis for all 

patients. Patients are often unaware of the warning signs of uterine cancer and often attribute 

symptoms to other diseases, resulting in delayed recognition and reporting of symptoms 

[11, 28]. This may especially affect Black patients who tend to have more comorbid 

conditions such as uterine fibroids that may cause similar symptoms [29]. Compared to 

White patients, Black patients also experience greater barriers to health care access and 

mistrust of the medical system which can further deter care seeking and symptom reporting 

[12]. In the meantime, provider education is also important. For example, there is well-

documented implicit bias among providers regarding racial differences in pain tolerance and 

compliance with screening diagnosis [12]. Doll et al. [30] also reported that even among 

endometrial cancer patients with documented PMB, 90.6% of Black patients and 93.6% of 

White patients received a guideline-concordant diagnostic procedure. This suggests room 

for improving diagnostic evaluation and a need to address disparity in evaluation. Our 

data further suggest that alerting patients and providers of non-typical symptoms of uterine 

cancer and racial differences in symptom presentation may be beneficial.

Like all research endeavors, this study has several limitations. First, we relied on diagnosis 

codes to measure symptoms, which may under-capture symptoms. Nevertheless, our finding 

of nearly 90% of patients experiencing PMB is similar to the rate found in a systematic 

review which included studies using medical record data [31], supporting the validity of 

our measurement for PMB. Although we recognize that less specific symptoms (such as 

bloating) may not be accurately captured by diagnosis codes or may not prompt a visit, 

this should affect both Black and White patients. To the extent that Black patients generally 

experience greater barriers to care access, the higher rate of diagnosis codes for non-PMB 

symptoms we found in claims data for Black patients may in fact be a conservative estimate 

for Black-White differences in such symptoms. Second, our measurement of symptoms was 

limited to the 18 months prior to uterine cancer diagnosis. Symptoms that occurred earlier 

than 18 months might have been missed. However, the likelihood that such symptoms did 

not recur in the 18 months prior to cancer diagnosis (such that they could still be captured) 

is low. In addition, this measurement window helped reasonably exclude symptoms that 
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might not be related to uterine cancer given that about 90% of uterine cancer patients were 

diagnosed within one year after symptom presentation [14, 15]. Third, we recognize that 

because of our large sample size, some of the findings that were statistically significant may 

only reflect clinically modest effect sizes. However, the reasons for health disparities are 

complex and are likely the compounding impact of many small differences [32]. Fourth, 

despite our inclusion of a comprehensive set of covariates, there were potential unmeasured 

confounders (e.g., unobserved sociocultural and clinician factors). The estimated E value 

[33] from our fully adjusted model in the overall sample suggested that the unmeasured 

confounders would need to be associated with both race and advanced-stage diagnosis 

by a risk ratio of at least 1.37 to explain away the remaining racial disparity in stage at 

diagnosis. Given this moderate E value, it is plausible that some other factors unobserved in 

our study may further explain racial disparities in stage at diagnosis. Additional research 

to identify such factors will be beneficial. Finally, our study was limited to elderly 

Medicare patients with fee-for-service coverage. The results may not be generalizable to 

other populations. Future research assessing symptom presentation, as well as potential 

differences in symptoms across racial/ethnic groups, in younger patients, patients with other 

types of insurance, and uninsured patients will provide additional insights.

In sum, we found that for patients with uterine cancer, the presence of less specific 

non-PMB symptoms increased their likelihood of advanced-stage diagnosis. Importantly, 

compared with White patients, a larger proportion of Black patients experienced non-PMB 

symptoms. Although this only modestly mediated some of the racial disparity in stage at 

diagnosis, it offers a new area of attention for promoting early diagnosis and reducing 

disparities. Nonetheless, residual Black-White disparity in stage at diagnosis remained even 

after accounting for symptoms and histology, calling for continued research to ascertain 

other contributing factors.
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Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Black patients with uterine cancer were more likely than White patients to be 

diagnosed at advanced stage.

• Having symptoms non-specific to uterine cancer was associated with a higher 

risk for advanced stage at diagnosis.

• Black patients were more likely than White patients to have symptoms non-

specific to uterine cancer.
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Figure 1. 
Differences in uterine cancer symptoms by histologic subtype PMB = postmenopausal 

bleeding.

* “Other symptoms alone” and “No symptoms” were combined to avoid reporting small 

cells ≤10.

Xu et al. Page 14

Gynecol Oncol. Author manuscript; available in PMC 2025 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Xu et al. Page 15

Table 1.

Characteristics of non-Hispanic Black and non-Hispanic White patients with uterine cancer

Characteristic Non-Hispanic Black (N=2,328) Non-Hispanic White (N=21,774) P value

N % N %

Age (years) <0.001

 66–69 706 30.3 5,697 26.2

 70–74 747 32.1 6,512 29.9

 75–79 457 19.6 4,393 20.2

 ≥80 418 18.0 5,172 23.8

Stage <0.001

 Localized 1,149 49.4 14,357 65.9

 Regional 647 27.8 4,807 22.1

 Distant 401 17.2 1,788 8.2

 Unknown 131 5.6 822 3.8

Histology <0.001

 Endometrioid carcinoma 930 39.9 14,565 66.9

 Non-endometrioid carcinoma 928 39.9 3,720 17.1

 Endometrial carcinoma not otherwise specified 310 13.3 2,655 12.2

 Sarcoma 91 3.9 478 2.2

 Other 69 3.0 356 1.6

Grade <0.001

 Well differentiated 306 13.1 5,974 27.4

 Moderate differentiated 298 12.8 5,000 23.0

 Poorly differentiated 1,095 47.0 6,130 28.2

 Unknown 629 27.0 4,670 21.4

Marital status <0.001

 Unmarried 1,131 48.6 7,336 33.7

 Married 406 17.4 6,832 31.4

 Unknown 791 34.0 7,606 34.9

Urban rural location <0.001

 Metropolitan 2,144 92.1 18,625 85.5

 Urban 166 7.1 2,816 12.9

 Rural 18 0.8 333 1.5

SEER region <0.001

 Eastern 1,089 46.8 10,595 48.7

 Midwest 952 40.9 5,549 25.5

 West 287 12.3 5,630 25.9

Socioeconomic status index (quintile) <0.001

 Low 876 37.6 1,873 8.6

 Medium low 436 18.7 2,945 13.5

 Medium 350 15.0 3,761 17.3

 Medium high 368 15.8 4,957 22.8
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Characteristic Non-Hispanic Black (N=2,328) Non-Hispanic White (N=21,774) P value

N % N %

 High 219 9.4 7,218 33.1

 Unknown 79 3.4 1,020 4.7

Charlson comorbidities <0.001

 0 455 19.5 7,080 32.5

 1 514 22.1 5,594 25.7

 ≥2 1,359 58.4 9,100 41.8

SEER = Surveillance, Epidemiology and End Results.
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Table 3.

Unadjusted and adjusted racial difference in the likelihood of diagnosis at advanced stage (i.e., regional/distant 

stage), as opposed to localized stage, in overall sample

Patient Characteristic Model 0 
(unadjusted)

Model 1 (with 
adjustment for 

symptoms)

Model 2 (with 
adjustmen t for 

symptoms, histology 
and grade)

Model 3 (with adjustment 
for symptoms, histology, 

grade, and other 
covariatesa)

RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

Race

 White Reference Reference Reference Reference

 Black 1.52 (1.44–1.59)* 1.46 (1.39–1.53)* 1.11 (1.061.16)* 1.08 (1.03–1.14)*

Symptoms

 PMB alone - Reference Reference Reference

 PMB in conjunction with 
non-PMB symptoms

- 1.21 (1.15–1.26)* 1.14 (1.091.19)* 1.11 (1.07–1.16)*

 Non-PMB symptoms alone - 1.99 (1.88–2.10)* 1.62 (1.541.70)* 1.58 (1.50–1.66)*

 No symptoms - 1.21 (1.07–1.37)* 1.14 (1.011.27)* 1.13 (1.01–1.27)*

CI = confidence interval; PMB = postmenopausal bleeding; RR = relative risk.

*
indicate results with p<0.05.

a.
Other covariates included patient age, marital status, Charlson comorbidities, socioeconomic status indicator (quintiles), Surveillance, 

Epidemiology and End Results (SEER) region, metropolitan/urban/rural location, and year of diagnosis.
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Table 4.

Unadjusted and adjusted racial difference in the likelihood of diagnosis at advanced stage (i.e., regional/distant 

stage), as opposed to localized stage, stratified by type 1 and type 2 uterine cancer

Patient Characteristic Model 0 (unadjusted) Model 1 (with adjustment 
for symptoms)

Model 3 (with adjustme nt 
for symptoms and other 

covariatesa)

RR (95% CI) RR (95% CI) RR (95% CI)

Type 1 uterine cancerb (N=9,835)

 Race

  White Reference Reference Reference

  Black 1.03 (0.85–1.26) 1.02 (0.84–1.24) 0.98 (0.801.21)

 Symptoms

  PMB alone - Reference Reference

  PMB in conjunction with non-PMB symptoms - 1.13 (1.03–1.25)* 1.09 (0.99–1.20)

  Non-PMB symptoms alone - 1.41 (1.20–1.66)* 1.37 (1.171.61)*

  No symptoms - 0.89 (0.64–1.23) 0.90 (0.65–1.25)

Type 2 uterine cancerb (N=7,245)

 Race

  White Reference Reference Reference

  Black 1.15 (1.10–1.22)* 1.14 (1.08–1.20)* 1.12 (1.061.19)*

 Symptoms

  PMB alone - Reference Reference

  PMB in conjunction with non-PMB symptoms - 1.11 (1.05–1.17)* 1.09 (1.03–1.15)*

  Non-PMB symptoms alone - 1.53 (1.43–1.62)* 1.50 (1.401.59)*

  No symptoms - 1.13 (0.98–1.30)* 1.14 (0.991.31)

CI = confidence interval; PMB = postmenopausal bleeding; RR = relative risk.

*
indicate results with p<0.05.

a.
Other covariates included patient age, marital status, Charlson comorbidities, socioeconomic status indicator (quintiles), Surveillance, 

Epidemiology and End Results (SEER) region, metropolitan/urban/rural location, and year of diagnosis.

b.
Type 1 uterine cancer included well differentiated and moderately differentiated endometrioid carcinoma. Type 2 uterine cancer included 

non-endometrioid carcinoma, sarcoma, and poorly differentiated endometrioid carcinoma.
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