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Abstract

Objectives—To review the extent of health disparities in gynecologic cancer care and outcomes
and to propose recommendations to help counteract the disparities.

Methods—We searched the electronic databases PubMed and the Cochrane Library. We
included studies demonstrating quantifiable differences by race and ethnicity in the incidence,
treatment, and survival of gynecologic cancers in the United States (US). Most studies relied on
retrospective data. We focused on differences between Black and White women, because of the
limited number of studies on non-Black women.

Results—White women have a higher incidence of ovarian cancer compared to Black women.
However, the all-cause ovarian cancer mortality in Black women is 1.3 times higher than that of
White women. Endometrial and cervical cancer mortality in Black women is twice that of White
women. The etiology of these disparities is multifaceted. However, much of the evidence suggests
that equal care leads to equal outcomes for Black women diagnosed with gynecologic cancers.
Underlying molecular factors may play an additional role in aggressive tumor biology and
endometrial cancer disparities.
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Conclusion—Gynecologic cancer disparities exist between Black and White women. The
literature is limited by the lack of large prospective trials and adequate numbers of non-Black
racial and ethnic groups. We conclude with recommendations for continued research and a
multifaceted approach to eliminate gynecologic cancer disparities.
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Introduction

Methods

According to the National Cancer Institute, healthcare disparities are defined as differences
in the incidence, prevalence, and mortality of a disease and the related adverse health
conditions that exist among specific population groups [1]. Ten years since the publication
of Unequal Treatment, in which the Institute of Medicine (IOM) documented root causes for
health disparities in the United States (US) [2], disparities persist. An example from internal
medicine, documents the disparate burden of stroke incidence, mortality, prevention, and
treatment in Blacks compared to Whites [3]. From the surgical literature, Blacks are more
likely to undergo leg amputations and be placed on dialysis, but less likely to undergo renal
transplant than Whites [4-6]. In the field of surgical oncology, Blacks are less likely than
Whites to undergo cancer surgery for the treatment of most solid tumors [7]. Finally, Blacks
have a higher risk of death from cancer than Whites, despite an overall declining cancer
mortality rate in the US [8].

The underlying causes of health disparities are multifactorial and include systemic, provider,
and patient factors according to the IOM [2]. Systemic factors include differences in health
care delivery, including differences in hospital systems (e.g. large cancer center versus small
county hospital). Provider factors involve expectations and beliefs that impact clinical
decisions and the persistent lack of ethnic and racial diversity among providers [9]. Patient
factors take into account cultural, educational, socioeconomic, and geographic barriers to
care. These factors often overlap, but the relative influence of each remains poorly
understood in gynecologic cancer disparities.

In this report, we document gynecologic cancer disparities in endometrial cancer, the most
common; ovarian cancer, the most lethal; and cervical cancer, the most preventable. We
focus our report on disparities in gynecologic cancer care and outcomes between Black and
White women, based on available data. We conclude our report with recommendations for a
multi-pronged strategy to eliminate disparities in gynecologic cancer care.

The Health Disparities Taskforce convened in 2010 under the auspices of the Society of
Gynecologic Oncology (SGO) to review and provide recommendations for addressing
health disparities in gynecologic cancer. We performed a literature search of primary
research articles from January 1985 to December 2012, from the PubMed and the Cochrane
Library electronic databases. The search criteria included the following MeSH terms: health
care disparities AND racial and ethnic health disparities AND gynecologic cancers AND
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treatment AND outcome. In addition, we used individual MeSH terms for ovarian,
endometrial, and cervical cancers. Ninety-four peer-reviewed articles were identified. The
majority of articles were based on Surveillance, Epidemiology and End Results (SEER) data
so the populations were similar. Due to the limited number of studies for non-Black women,
we concentrated our review on disparities between Black and White women in the US. We
developed recommendations based on a summary of the evidence.

Ovarian cancer

Ovarian cancer is the deadliest gynecologic cancer in the US, with an estimated 22,240 new
cases and 14,030 deaths for 2013 [8]. The incidence is 12.7/100,000 women and mortality is
8.1/100,000 [10]. The survival rate has improved from 36% (1975-77) to 44% (2001-2007),
p<0.05 [10] and parallels the rate for White women (36% to 43%). Over time, however,
survival rates have worsened for Black women, from 42% to 36% [10], and the hazard ratio
(HR) for all-cause mortality for Black women compared to White women is 1.31 (95% ClI,
1.26-1.37) [11].

A major theme which emerges from the literature suggests that lack of access to standard
care is a major contributing factor to ovarian cancer disparities. In 1997, Parham et al. first
documented that Black women were less likely to receive combined surgery and
chemotherapy treatment and had poorer survival rates [12]. More recent studies evaluating
large clinical databases demonstrated disparities in ovarian cancer care and survival,
between Black and White women [11, 13-27] (Table 1). Interestingly, once adjustments are
made for stage, treatment, and socioeconomic status, disparities are reduced and/or
eliminated in many of the studies.

Standard of care for the treatment of early stage ovarian cancer impacts survival. Women
diagnosed with tumors that are completely confined to the ovary have a greater than 90%
survival rate [10]. However, more than 25% of women who have not undergone proper
staging are reclassified with higher stage disease [28]. While 97% of gynecologic
oncologists perform all of the surgical procedures necessary to adequately stage women with
ovarian cancer, this procedure is only accomplished by 52% of general obstetrician
gynecologists and 35% of general surgeons [29]. In a study of factors associated with the
diagnosis of early stage ovarian cancer Black women were less likely to be diagnosed with
early ovarian cancer than White women (overall response (OR) = 0.78, 95% confidence
interval (Cl), 0.55-0.92) [25]. Ethnic and racial minorities and poor women are less likely to
receive surgical treatment or care by a high-volume surgeon specializing in gynecologic
oncology [16,23,26,30]. Thus, lack of access to a qualified surgeon for proper surgical
staging may impact outcome and contribute to disparities in early stage ovarian cancer.

Approximately 70% of women with ovarian cancer are diagnosed with advanced stage
disease, which is associated with a poorer prognosis[10]. Standard of care for advanced
stage ovarian cancer entails aggressive surgical removal of tumors (cytoreductive surgery),
followed by platinum/taxane-based chemotherapy regimen. Optimal cytoreductive surgery
correlates directly with ovarian cancer outcomes and cancer-directed surgery by a
gynecologic oncologist is associated with an increase in median survival [31-34].
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Furthermore, in women diagnosed with advanced stage disease who complete optimal
cytoreductive surgery adjuvant treatment with intraperitoneal chemotherapy provides a
significant survival advantage [31]. Similar to the findings for early stage disease, Black
women diagnosed with advanced stage disease were less likely to receive standard of care,
cancer-directed surgery, and care from a high volume surgeon [11,16,17,19,22,23,26,30].

Underlying comorbidities could contribute to patient and provider factors for not receiving
standard of care. A recent report showed that women with significant comorbidities were
less likely to undergo standard of care therapy [22]. A high comorbidity score of 2+ was
associated with a decreased chance of undergoing standard treatment (response rate (RR) =
0.74, 95% ClI, 0.68-0.80)[22]. Black women have a higher incidence of medical
comorbidities such as diabetes than White women [35]. However, direct correlations
between the morbidity score, race, and overall ovarian cancer treatment and outcomes were
not shown.

Disparities in outcome appear to dissipate between Black and White women who receive
similar care. There were no disparities in outcome between Black and White women with
advanced stage ovarian cancer in the Gynecologic Oncology Group (GOG) clinical trials in
which patients received similar treatments [13,14]. Similarly, several small retrospective
studies from major referral/tertiary care centers found no apparent disparity in treatment and
outcomes between Black and White women [36,37]. Although these retrospective reports
are limited by the type of study and small number of patients, the results suggest that equal
treatment is associated with equal outcomes. In a more recent analysis, lack of adherence to
National Comprehensive Cancer Network (NCCN) guidelines independently predicted
poorer overall survival (OS) (HR: 1.43, 95% ClI, 1. 38-1.47) [17]. Therefore, adherence to
evidence-based guidelines could enhance quality care for all women and as a consequence
contribute to reducing ovarian cancer disparities in outcome.

Endometrial Cancer

Endometrial cancer is the most common gynecologic malignancy diagnosed among women
in the US. An estimated 49,560 new cases of uterine cancer and 8,190 deaths expected in
2013 [8]. When diagnosed at a local or regional stage, the 5-year survival rate is 96% and
67% respectively, while distant stage survival decreases to 16%. White women have the
highest age-adjusted incidence (24.8/100,000) of endometrial cancer compared to any other
ethnic group. Since 2004, incidence rates for endometrial cancer have been stable in most
ethnic groups but increasing in Black women by 1.9% per year [38]. The age-adjusted
incidence for Black women is 21.8/100,000, but the mortality rate is twice as high
(7.3/100,000) compared to White women (3.9/100,000)[10]. The relative survival rate for
endometrial cancer in Whites exceeds that for Blacks by greater than 7% at every stage of
diagnosis [30].

Multiple studies cite cultural barriers, socioeconomic status, lack of access to care,
comorbidities, inequity in treatment, and tumor biological factors as reasons for endometrial
cancer disparities [39,40]. A multivariate analysis showed that Black women with lower
socioeconomic status were more likely to present with advanced stage disease at the time of
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diagnosis, even when controlling for poor histology [41]. Once in the medical system,
studies show Black women are less likely to be treated for advanced disease [41-42].
Comorbities such as diabetes and hypertension may impact this treatment disparity. In the
Black/White Cancer Survival study, Black women were more than twice as likely as White
women to be obese, diabetic, and hypertensive and these risk factors associated with the
development of endometrial cancer [43]. However, the effects of comorbidities on disease-
specific and OS have been mixed. Some studies revealed poorer OS in women with
diabetes, while others showed no association [42, 44-46].

Similar to the findings in ovarian cancer, variations in access to care and unequal treatment
across races have been cited as major contributors to disparity in endometrial cancer
survival. The National Cancer Data Base (NCDB) endometrial cancer outcome data of over
50,000 subjects found that 9% of Black patients did not receive any cancer-directed
treatment compared to 4% of White women. Among the women who did receive treatment,
Black women were more likely to receive primary radiotherapy and less likely to undergo
surgery [41-42]. Randall et al. also found Black women were less likely to undergo
hysterectomy after controlling for tumor grade and histology at all stages of disease [47].
Some studies have cited cultural barriers that prevent Black women from seeking medical
care even when symptomatic, which contributes to late presentation with advanced disease
[40-41]. In contrast, other studies demonstrate similar intervals from onset of symptoms to
hysterectomy among Black and White women diagnosed with endometrial cancer [40,48].

More recent studies reveal that Black women are more likely to be treated in high volume,
large urban teaching hospitals by a specialist, but still have a higher mortality rate than
White women (4.7 yr OS Black vs. 6.4 yr OS White) [49]. In fact, when surgery was
performed, the rate of staging with lymphadenectomy in Black women appears similar to
their White counterparts [49-51]. However, even when treated within the same medical
system, Black women had a higher incidence of unfavorable histologies, higher grade
lesions, and decreased OS compared to Whites (OS; 72%, 77%, 91% respectively) [51].

Aggressive histology types, such as serous or clear cell adenocarcinoma, carcinosarcoma,
and uterine sarcomas, have been shown to account for a disproportionate percentage of
tumors seen among Black women [42,43,46,52,53]. The histopathologic features evaluated
in these large population based studies typically represent the usual types of endometrial
cancers, (serous, clear cell, and poorly differentiated adenocarcinomas) and may account for
more advanced stage at presentation seen among Black women [42,43,47,53,54](Table 2A).
Although poor histology surely effects outcome, in an analysis of the SEER database,
survival remained worse for Black women for all histopathological categories, regardless of
stage, and worsened with age [46,52,54,55]. Furthermore, Black women had an overall RR
of only 34.9% compared to 43.2% for White women among participants in a GOG
randomized clinical trial for advanced stage and recurrent endometrial cancer [55]. In that
study, Black women had a 26% greater chance of dying when compared with White
patients, despite receiving similar surgical and chemotherapy treatments and controlling for
prognostic factors. Even in early-stage endometrial cancer, recurrence-free survival was
shorter for Black women under the same clinical trial settings [56]. Thus, unlike ovarian
cancer where similar treatment appears to be associated with similar outcomes, disparities in
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endometrial cancer outcomes persist after adjusting for socioeconomic factors and treatment
environment. Taken together, these studies suggest a role for a molecular basis for the
aggressive tumor biology and response to treatment observed among Black women.

Initial studies to evaluate molecular alterations focused on individual genes such as p53,
HER2/neu, and PTEN (Table 2B). Overexpression of mutant tumor suppressor p53 has been
associated with poor histologic grade, non-endometrioid histology, advanced stage, and poor
survival rates [57,58]. Clifford et al. found worse survival and higher recurrence rates
among Black women diagnosed with Stage | tumors which were three times more likely to
have overexpression of mutant p53[57]. HER2/neu is a proto-oncogene whose
overexpression has been associated with resistance to treatment and poor outcomes in breast,
ovary, and endometrial cancer[59,60]. HER2/neu expression was three-fold higher in Black
patients with uterine papillary serous cancer than in Whites with the same histology [59].
PTEN mutations occur in one-third of endometrial cancers and are typically associated with
more favorable tumor characteristics and prognosis. Maxwell et al. [60] performed PTEN
mutation analysis on tumors of 140 women with advanced endometrial cancer. Those with
PTEN mutations were more likely to be White women and to have endometrioid histology
and improved OS when compared to Black women.

Exploratory analyses have been extended to look for multiple genomic factors. Despite
finding higher proportion of non-endometrioid type tumors among Black women no
differences in profiles of VEGF, HIF-1alpha, or ki67 were associated with outcome [61].
Array comparative genomic hybridization (aCGH) from DNA derived from 80 tumor
specimens revealed a gain of chromosome 1023 as a frequent event in Black patients
irrespective of stage. The overall frequency of this event in high grade or advanced stage
endometrial cancer was 15-20% [62]. Although the numbers are small, these molecular
studies provide evidence for impact on outcome based on molecular alterations despite
equivalent stage and grade of tumor. Larger genome-wide analyses of endometrial cancer
through the Cancer Genome Atlas will provide additional insight into whether the molecular
alterations are surrogate markers or contributors to disparities in endometrial cancer.

Cervical Cancer

Cervical cancer is the second-most common cancer in women worldwide with nearly
530,000 new cases and 275,000 deaths attributed to the disease annually [63]. The
widespread implementation of effective cervical cancer screening programs in the US had
led to a steady decline in the incidence and mortality from the disease among US women
since the 1970s. These decreases, however, have begun to level off in recent years. Between
2005 and 2009 cervical cancer mortality has been stable for all women and the incidence has
been stable for women less than 50 years of age [38]. Despite the past improvements, an
estimated 12,340 American women will be diagnosed with cervical cancer in 2013, and
4,030 women will die of the disease [8, 38]. While cervical cancer rates have declined over
time for all US women, significant disparities persist.

Between 2005 and 2009, the age-adjusted incidence of cervical cancer calculated by the
SEER database was 8.0/100,000 for White women compared to 9.8/100,000 for Black
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women. The corresponding mortality rates (per 100,000 women) are 2.2 for White women
and 4.3 for Black women [10]. There are also significant variations in the geographic
distribution of cervical cancer within the US. Figure 1 shows the estimated US cervical
cancer incidence rates among racial and ethnic groups by county between 1995 and 2004.
The distribution of counties with elevated cervical cancer incidence rates among non-
Hispanic White women and Black women was similar and included the lower Mississippi
valley and the South Atlantic [64].

Despite decreasing mortality rates for all US women the risk of death from cervical cancer
for Black women remains twice that of White women. Between 2003 and 2007, the SEER
database estimated a mortality rate of 4.4/100,000 for Black women and 2.2/100,000 for
White women [65]. The overall 5-year survival for all stages of cervical cancer is 61% for
Black women compared with 72% for White women [10].

A comprehensive review of the possible explanations for cervical cancer disparity should
begin with an examination of cervical cancer prevention efforts among various groups.
Primary prevention is now possible due to the introduction of prophylactic human papilloma
virus (HPV) vaccines. Since 2005, the Advisory Committee on Immunization Practices has
recommended the routine vaccination of adolescent girls with the HPV vaccine at 11 or 12
years of age as well as “catch-up” vaccination of women up to the age of 26 years [66]. An
analysis of data from the 2008-2009 National Immunization Survey-Teen for girls aged
13-17 years who received at least one dose of HPV vaccine, however, demonstrated a
significantly lower rate of completion of the vaccination schedule among Black and
Hispanic adolescents compared with White adolescents. Poverty was also an independent
predictor of compliance with adolescents living below the federal poverty line having a
significantly lower vaccination completion rate than those with household incomes greater
than $75,000 per year [67]. Widdice et al. showed that Black adolescents were 50% less
likely to complete the vaccination schedule compared with their White counterparts and that
adolescents with public insurance were 24% less likely to complete the vaccination
compared with those with private insurance [65]. Despite the lower rates of completing the
3-dose schedule, Black adolescents are significantly more likely to initiate the HPV
vaccination process compared to White adolescents [66]. The precise explanations for the
disparities in HPV vaccination completion rates are unknown, but these findings suggest that
the barriers to completion of vaccination are distinct from those for initiation. The HPV
vaccines represent a paradigm shift from cancer screening and early detection to cervical
cancer prevention and hold the potential to dramatically reduce the overall cervical cancer
burden as well as eradicate cervical cancer disparities. Identifying and addressing barriers to
vaccination are essential steps toward realizing this potential.

This variation in the rate of cervical cancer screening is another potential explanation for the
observed disparity in cervical cancer incidence and mortality. Data collected from the
National Health Interview Survey 2010 showed 83% of US women who had not undergone
hysterectomy had a Papanicolaou (Pap) smear within the past three years. However, the
disparity in cervical cancer incidence between Black and White women cannot be explained
by differences in screening, as compliance rates were similar between the two groups (85%
and 83.4%, respectively) [70]. Screening rates in all US women fell well below the goal of
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97% compliance set by the Department of Health and Human Services through the Healthy
People 2010 initiative. Nevertheless, even if parity in the frequency at which women obtain
Pap smears is achieved, differences in the rate of follow-up for abnormal cervical cytology
remains a potential cause of outcome disparity. A study of 10,004 women in the National
Breast and Cervical Cancer Early Detection Program found that only 44% of patients with
two consecutive low-grade abnormal Pap smears were followed up appropriately with
colposcopy. Black women were the most likely to receive no follow-up [71]. Thus, varying
rates of cervical cancer screening and compliance with follow-up may partially explain the
observed differences in disease stage at presentation. Figure 2 outlines the stage distribution
of cervical cancer for the major ethnic/racial groups in the US according to the SEER
database from 2000-2009. Black women were less likely to present with localized disease
and more likely to present with distant metastases compared with White women.

Treatment differences have been well-documented and likely play a major role in cervical
cancer disparity. An analysis of 7,627 women diagnosed with cervical cancer between 1992
and 1996 demonstrated significant treatment and survival differences based on race/
ethnicity. Of subjects who underwent cancer-directed surgery as part of their initial
treatment, more Hispanics (51.7%) underwent radical hysterectomy, and considerably more
Blacks (32.4%) had local surgery compared to the other racial/ethnic groups. The 5-year
observed survival was similar for non-Hispanic White women (68%, 95% CI: 67—-70%) and
Hispanic women (71%, 95% Cl: 68-73%). However, Black women had significantly
decreased 5-year observed survival (56%, 95% CI: 53— 59%) compared to White women.
After controlling for age, stage, histology, type of initial treatment, and SEER registry,
Black women remained at 19% increased risk of death compared to White women. Other
studies have shown Black women are less likely to receive radical hysterectomy (compared
with pelvic irradiation) for early-stage cervical cancer compared to White women[72], and
are less likely to receive intra-cavitary radiation for the treatment of locally-advanced
disease[73].

In an attempt to control for many of the socioeconomic and demographic factors that biased
prior studies, Farley et al. [74] examined the impact of race/ethnicity on cervical cancer
treatment and survival within the US Armed Forces Health Care System. Given the
universal access to healthcare provided within an ethnically diverse military, socioeconomic,
and racial biases would likely be minimized, if not eliminated. The authors found no
difference in the age of diagnosis, the stage distribution, or the percentage of patients
receiving surgery or radiation as initial therapy between Black and White women. Five- and
10-year survival rates for Whites and Blacks were similar at 75% and 64%, respectively (P
= 0.59). Similar to several ovarian cancer studies, this study suggests that when given equal
access to care, there is no disparity in cervical cancer treatment or survival between Black
and White women.

Discussion

The reasons for health disparities in gynecologic cancer care and outcomes are multifactorial
and still not completely understood. Since the publication of the IOM ten years ago [2],
there appears to be increased awareness and understanding about ethnic and racial health
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disparities, including gynecologic cancer care and outcomes. However, most published
studies have focused on disparities between Black and White women, while studies
including non-Black women are sparse. Most studies relied heavily on large clinical
databases with incomplete information about systemic factors (ex. large, tertiary cancer
center, community hospital, and inner city public hospital); provider (ex. level of expertise,
training, clinical expectations, and beliefs); and patients (ex. socioeconomic status,
insurance, comorbidities, education, language, culture expectations, and beliefs). Despite
more recent research examining systemic and provider factors, the number of studies
remains comparatively small. The majority of the literature is concentrated on patient
factors, particularly socioeconomic status and comorbidities. An additional intriguing patient
factor that may contribute to endometrial cancer disparities relates to the molecular biology
of tumors in Black women. A few reports suggest that cultural and educational barriers are
associated with lack of uptake for genetic testing for breast and ovarian cancers among
Black women [75,76]. As advances in the molecular underpinnings of gynecologic cancers
increase, access to and acceptance of genetic testing is an understudied area of investigation.
This could mitigate the difficulties of racial categorization (ex. self reporting versus physical
reporting; mixed race persons) inherent in the studies of disparities based upon race.

Conclusion

As molecular genetic information becomes more readily accessible and the cost of new
technologies such as whole genome sequencing decreases [77], the prospect of
individualized therapy, with the promise of improving treatment and outcomes in cancer
approaches a reality. At the same time, gaps in cancer disparities persist and are even
widening in some instances. As a result of our review, we conclude that the lack of access to
quality care remains a major burden for women diagnosed with gynecologic cancers and is a
major point for intervention. From prevention and screening (cervical cancer) to cancer-
directed surgery (ovarian, endometrial, and cervical cancers) receipt of standard of care
positively impacts survival. To this end, one of the recommendations published in the IOM
2002 report is to “provide consistency and equity of care through the use of evidence-based
guidelines” [2]. At a minimum, adherence to evidence-based guidelines should enhance
quality care for more women and could reduce health disparities in ovarian and other
gynecologic cancer outcomes. Through these initiatives, we can begin to improve survival
for all populations with gynecologic cancers. We recommend a research priority for the
development of specific interventions to increase access to quality gynecologic cancer care.

We acknowledge that addressing access to care will not be sufficient to account for the
complex and multifactorial reasons for gynecologic care disparities (Table 3). Ongoing
research and policy interventions are required in the context of larger efforts to eliminate
health disparities in general. We believe that in line with the stated mission “to eradicate
gynecologic cancers”, SGO is in a position to lead efforts to eliminate disparities in
gynecologic cancer care. We believe that this can be achieved by partnering with other
organizations with research and policies already in place to: 1) expand access to quality
health care; 2) enhance educational efforts and awareness of racial and ethnic disparities; 3)
train a more diverse oncology workforce; 4) include disparities in research priorities; 5)
expand clinical trials to include more diverse patient populations, and 6) enhance individual
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patient participation in care[78] is a critical step to eliminating gynecologic cancer
disparities.

We conclude with a quote from Franklin D. Roosevelt: “The test of our progress is not
whether we add more to the abundance of those who have much; it is whether we provide
enough for those who have too little.”[79].

Statement from Society of Gynecologic Oncology

This document was prepared through the auspices of the Society of Gynecologic Oncology.
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Figurel.
Estimated United States cervical cancer incidence rates among racial and ethnic groups by
county
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Stage Distribution (SEER Summary Stage 2000)
By Race/Ethnicity
Cervix Uteri, All Ages, Female
2000-2009

Percent

Black Asian/Pacific American Indian/ Hispanic Non-Hispanic
Islander Alaska Native White
M Localized W Regional W Distant
B Unstaged

Cancer sites include invasive cases only unless otherwise noted.

Incidence source: SEER 18 areas (San Francisco, Connecticut, Detroit, Hawaii, lowa, New Mexico,
Seattle, Utah, Atlanta, San Jose-Monterey, Los Angeles, Alaska Native Registry, Rural Georgia,
California excluding SF/SJM/LA, Kentucky, Louisiana, New Jersey and Georgia excluding ATL/
RG).

Rates for American Indian/Alaska Native are based on the CHSDA (Contract Health Service
Delivery Area) counties.

Hispanics and Non-Hispanics are not mutually exclusive from whites, blacks, Asian/Pacific
Islanders, and American Indians/Alaska Natives.

Incidence data for Hispanics and Non-Hispanics are based on NHIA and exclude cases from the
Alaska Native Registry. powered by Corda

Figure 2.
SEER stage distribution of cervical cancer
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Table 1

Summary of disparities between Blacks and Whites in ovarian cancer treatment and outcome

(2007-2012),ranked by type of trial.
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Author Study Source Adjusted for SES | Adjusted for Comorbidities | Disease Stage (FIGO) | Survival Outcomes Disparities
Number of (reference,
patients (n) White women
Black (%) 1.0, 95%

confidence
interval,
where
applicable)
1 Winter, 2007 Clinical Trial (6 No Yes Stages I1I- IV No difference for No differences
GOG trials) n = Black women PFS within a
1,895 Black (HR: 1.12, clinical trial
(5.9%) 0.91-1.38) OS (HR: with similar
1.11, 0.88-1.3) treatment
2 Farley, 2009 Clinical Trial (7 No Yes Stages I1I- IV No difference for No differences
GOG trials) n = Black women PFS within a
1,489 Black (HR: 1.12, clinical trial w
(6.5%) 0.90-1.40) OS (HR: ithsim ilar
1.19, 0.95-1.49) treatment
3 Albain, 2009 Clinical Trial (5 Yes No Stages IlI- IV Cause specific OS Black women
SWOG trials) n = (HR: with worse
1429 Black 1.48,1.03-2.11) outcomes even
(3.9%) when adjusted
for income and
education
4 Terplan, 2009 Meta-analysis of Variable Variable All Stages No difference for Black women
24 studies Black women OS less likely to
(Literature review (RR: 1.07, receive
1950-2008) 0.97-1.18) surgical
treatment; No
difference in
outcome from
pooled studies;
significant
heterogeneity
in studies;
after 1985,
survival for
Black women
was worse
5 Bristow, 2013 Population Yes No All Stages OS (HR: 1.28, Black women
(NCDB) n= 1.22-1.36) less likely to
47,160 Black receive NCCN
(6.7%) guideline-
adherent care
6 Terplan, 2012 Clinical Database No No All Stages All cause mortality Trend of
(SEER for Black women worsening
1973-2007) n = (HR: 1.10, 1.06 outcomes for
47,752 Black 1.15) Black women
(6.7%) over time
(p<0.01);
Black less
likely to
receive cancer
directed
surgery
(p<0.01);
Disparity
remained
when surgical
treatment
added (HR:
1.27,
1.21-1.34)
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Author Study Source Adjusted for SES | Adjusted for Comorbidities | Disease Stage (FIGO) | Survival Outcomes Disparities
Number of (reference,
patients (n) White women
Black (%) 1.0, 95%
confidence
interval,
where
applicable)
7 Fairfield, 2012 Clinical Database Yes Yes All Stages NR Black women
(SEER less likely to
2001-2005) Black receive
(7.1%) hospice care
(p<0.0001)
8 Fairfield, 2010 | Clinical Database No Yes All Stages No difference after White women
(SEER adjusting for receipt | more likely to
1998-2005) n = of cancer-directed undergo
3,286 Black surgery cancer-
(5.9%) directed
surgery (OR:
1.41,
1.10-1.82);
Higher
mortality in
nonwhites,
older women,
women with
more
comorbities,
advanced
stage and
geographic
hospital
referral region
(if did not
receive
cancer-
directed
surgery).
9 Chan, 2008 Clinical Database No No All Stages Poorer survival for Poorer
(SEER1988-2001) Black women (HR: survival in
n = 24,038 Black 1.18,1.10-1.27) Black women
(6.8%) persisted even
after adjusting
for stage
10 Chan, 2007 Clinical Database No No Stage | No difference in Black women
(SEER1988-2001) survival less likely to
n =6, 686 Black undergo
(5.8%) lymph node
dissection (,
p<0.001);
however, race
left out of
hazard model
11 Chase, 2012 Clinical Database Yes Yes Stages I1I- IV NR Black women
(NCDB less likely to
2003-2006) n = receive
25, 916 Black standard of
(11%) care (RR:
0.87,0.83
0.92)
12 | Bristow, 2011 Clinical Database No No All Stages NR Black women
(MHSCRC 2001 less likely to

2009) n = 2487
Black (16.1%)

Gynecol Oncol. Author manuscript; available in PMC 2014 November 01.

undergo initial
ovarian cancer
surgery
hysterectomy
(OR: 0.53,
0.42-0.66,
p<0.0001) or
receive care
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Author Study Source Adjusted for SES | Adjusted for Comorbidities | Disease Stage (FIGO) | Survival Outcomes Disparities
Number of (reference,
patients (n) White women
Black (%) 1.0, 95%
confidence
interval,
where
applicable)
from a high-
volume
surgeon (OR:
0.55,
0.44-0.69,p <
0.0001)
13 Du, 2008 Clinical Database Yes Yes All Stages No difference for No s ignificant
(SEER Black women (HR: difference in
1992-1999) n = 1.00, 0.88-1.13) survival after
5,414 Black adjusting for
(5.9%) tumor
characteristics,
treatment and
socio-
demographic
factors
14 Morris, 2010 Clinical Database Yes No Stages, I, I11-1V Stage NR Black women
(CCR 1996-2006) 11 excluded) less likely to
n =16, 228 Black be diagnosed
(6.8%) with early
stage disease
(OR: 0.78,
0.55-.92)
15 | Aranda, 2008 Clinical Database Yes Yes All Stages NR Black (RR:
(CCR 1991-2002) 0.70, p<0.05)
n = 19,796 Black women less
(4%) likely to
receive care
from a high-
volume
surgeon
16 Goff, 2007 Hospital Care Yes Yes All Stages NR Black (OR
Cost and (0.52-0.83)
Utilization less likely to
Discharge Data -9 undergo
states (1999 2002) comprehensive
n = 10,432 Black surgical care;
(6.4%) racial disparity
significant
event after
adjusting for
income

SES=social economic status, FIGO=International Federation Gynecology Obstetrics, GOG=Gynecologic Oncology Group, PFS=progression-free
survival, HR=hazard ratio, OS=overall survival, SWOG=Southwest Oncology Group, RR=response rate, NCDB=National Cancer Data Base,
NCCN-= National Comprehensive Cancer Network, SEER= Surveillance, Epidemiology and End Results, NR=not reported, OR=overall response,
MHSCRC=Maryland Health Cost Review Commission, CCR=California Cancer Registry Guidelines: Society of Gynecologic Oncology,
American Congress of Obstetricians and Gynecologists, American Society of Clinical Oncology, National Comprehensive Cancer Network
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Summary of disparities between Blacks and Whites in endometrial cancer outcomes: The Role of Histology

Gynecol Oncol. Author manuscript; available in PMC 2014 November 01.

Author Study Adjusted for SES | Adjusted for Comorbidities Disease Survival Outcomes Disparities
Source Stage/ (reference, White
Number of Histology * women 1.0, 95%
patients (n) confidence
Black (%) interval, where
applicable)
1 Hill 1996 Population Yes Yes All Stages * Poorer survival for Black women
(Black/ Black women (HR: more likely to
White 4.0 2.8-5.6) present with
Cancer advanced stage,
Survival aggressive *
Study histologies, &
1985-1987) poorly
n=459 differentiated
Black tumors (p<.001)
(28.3%) Black women less
likely to have
surgical treatment
in early Stage
disease (OR 6.2,
2.5, 15.6 p<.001)
2 Hicks 1998 Population Yes Yes All Stages * Poorer survival for Black women
(NCDB Black women at more likely to
1998-1994) every Stage present with
n=55,533 aggressive
Black histologies,
(5.8%) advanced stage,
poorly
differentiated
tumors. Black
women less likely
to have surgery
(79% vs 91%)
Income level not
associated with
receiving cancer-
directed treatment
3 | Sherman 2003 Clinical No No All Stages” Poorer survival for Black women
Database Includes Black women for have higher
(SEER carcinosarcoma every Stage, Age incidence of
1992-1998) & other uterine (>75y0) & serous/clear cell
n=20,192 sarcomas Histopathology RR 1.851.612.12
Black category More aggressive
(9.1%) tumors (Category
11-111) reflect
highest mortality
rate for blacks
(53% vs 36%)
4 | Randall 2003 Clinical No No All Stages * All cause mortality Black women
Database worse for Black more likely to
(SEER women (HR: 2.57 present with
1992-1998) 2.312.86) advanced stage &
n=21,561 poor histology
Black (P<.0005) Black
(5.7%) women less likely
to undergo surgery
after adjusting for
tumor &
sociodemographic
characteristics
(OR .28:0.19-0.41
for Stage I-111)
(OR .54: .34-.85
for Stage 1V)
4 | Madison 2004 Clincal Yes No All Stages” Blacks with higher Black women
Database mortality rate at more likely to
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Author Study Adjusted for SES | Adjusted for Comorbidities Disease Survival Outcomes Disparities
Source Stage/ (reference, White
Number of Histology * women 1.0, 95%
patients (n) confidence
Black (%) interval, where
applicable)
(SEER every stage (47% vs have aggressive
1990-1998) 26.3% p<.001) histology, higher
n=3168 grade & advanced
Black stage (p=.001)
(15.4%) Black women less
likely to have a
hysterectomy
(OR=39 .30-.50)
Higher income
inversely related
with advanced
stage, independent
of race (OR: 0.83.
69-.99)

5 | Setiawan 2007 | Population No Yes All Stages” NR Black women
(Multiethnic Includes more likely to
cohort study transitional cell have aggressive
1993-1996) carcinosarcoma histologies, high

n= 46,933 grade tumors even
Black at same stage (p<.
(16.5%) 001) Black women

more likely to

have advanced

cancer (RR 1.80;

RR|1.57 after

adjustment for risk
factors)
Prevalence of risk
factors by race 28
did not account for
disparities.
6 Wright 2008 Clinical No No All Stages* Blacks with higher Black women
Database Includes mortality (HR:1.60 more likely to
(SEER carcinosarcoma 1.511.69) have aggressive
1988-2004) & pure histology,
n=80,915 sarcoma advanced stage
Black (7%) (p<.001) No
difference in
staging
lymphadenectomy,
or use of radiation
7 | Oliver 2011 Tumor No No All Stages” NR Older Black
Registry women (>50y0)
Database are more likely to
(Department present with non
of Defense endometrioid
1990-2003) histology; poorly
n = 2582 differentiated
Black tumors (p<.01) &
(7.1%) non- localized
tumors (p =.02) in
equal access
environment.
8 | Smotkin 2012 Single No Yes All Stages” Black women with Black women
Institution Included higher mortality more likely to
Review carcinosarcoma | (HR:1.94 p<.001) have non
(1999-2009) & other uterine endometrioid
n=984 sarcomas histologies p< .
Black sarcoma 001 When
(31.3%) controlled for
histology, no
difference in
survival seen. (HR
1.12 .84-1.48)
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SES=social economic status, HR=hazard ratio, OR=overall response, NCDB=National Cancer Data Base, SEER= Surveillance, Epidemiology and
End Results, RR=response rate, NR=not reported

*
includes usual histology types endometrioid adenocarcinoma, clear cell, papillary serous, squamous cell carcinoma, undifferentiated carcinoma

+ A A A R H " " A R
aggressive histologies refer to papillary serous, clear cell, carcinosarcomas; “other sarcomas": Leiomyosarcoma, adenosarcoma when included
with the study
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Biologic factors associated with endometrial cancer disparities between Black and White women.

Author Genetic Alterations Gene Type Histologic Association Cases Outcomes
Clifford, 1997 p53 overexpression Tumor Suppressor Gene | Non endometrioid, n=164 Stage 34% Blackvs 11%
papillary serous, 128 White had
metastatic, advanced stage mutations overexpression; 14%
tumors found Black vs 8%White
had recurrent disease
Maxwell, 2000 | PTEN mutation Tumor Suppressor Gene | Endometrioid, early stage n=140 Stage 5% Blackvs 22%
1/1V 20 White had
mutations overexpression
found
Santin, 2005 HER2/neu expression | Proto-oncogene Papillary serous n=27 Stage I- | 90% Black vs
vV 17 48%White had
mutations overexpression;
found Overall survival at 4

yr 23% Black vs 63%
White
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Summary of the most commonly cited factors for gynecologic cancer disparities and potential strategies to
alleviate the disparity.

IOM Factor

Disparities

Strategy

|. Systemic

Geographic/low capacity region (inner city urban/rural)

Partner with regional referral centers

Low volume hospital/catchment area

Refer to specialized regional centers

I1. Provider
Low volume surgeon Encourage referral to high volume surgeons
Non-gynecologic oncology specialist Encourage referral to gynecologic oncology specialists
Clinical decision making Investigate factors beyond patient comorbidities Increase
awareness and incorporate health disparities/equity topics into
national meetings Encourage participation in clinical trials
I11. Patient

Socioeconomic status (poverty, education levels and lack of
insurance)

Encourage policies to expand access to prevention and
screening, treatment and clinical trials

Comorbidities

Increase awareness and interventions for healthy lifestyle/
behavior

Willingness to undergo care

Outreach, education and awareness about gynecologic cancers
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