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HIGHLIGHTS

» Endometrial cancer survivors in lower SES communities have higher rates of obesity.

* Black/African American women had significantly higher rates of obesity-related comorbidity compared to other women.
« Patterns of access to survivorship obesity-related resources is variable depending on SES and race/ethnicity.

* Women in low SES areas had decreased access to obesity-related resources for weight management.
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Objective. To examine endometrial cancer survivors' access to recommended obesity-related self-care resources.

Methods. Participants included women treated 2010-2015 for endometrial cancer at an academic medical center
who lived in the surrounding 16 ZIP code area on Chicago's South Side. Demographic and health data were ab-
stracted from medical records. A socioeconomic status (SES) score (SES-1 = low, SES-5 = high) was generated
for each patient using census block group-level data. Self-care resources for exercise, healthy weight, and diet
were obtained from a community resource census. Geospatial techniques assessed “walkable access” (~¥2-mile ra-
dius around a patient's home) to obesity-related resources. Multivariable logistic regression investigated associa-
tions between access to obesity-related resources and patient characteristics.
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Obesity Results. Of 195 endometrial cancer survivors, 81% identified as Black/African American and 34% lived in an SES-1
Access census block. Two thirds (68%) had Stage I or Il endometrial cancer. Nearly two thirds (62%) were obese (BMI
Yost index > 30 kg/m?). Obesity was inversely associated with SES (p = 0.05). Two thirds of survivors had access to at least

one of all three recommended resource types. Access was lower in low SES regions and among Black/African
American women. Lower SES was associated with lower odds of walkable access to recommended resources
(AOR for access to two of each resource type 0.75, 95%CI 0.59, 0.97; AOR for access to three or more of each 0.44,
95%C1 0.32, 0.61).
Conclusions. Obesity rates were higher and access to recommended resources was lower for Black/African
American endometrial cancer survivors living in high poverty areas in Chicago.
© 2018 Elsevier Inc. All rights reserved.

1. Introduction

Endometrial cancer is the most prevalent gynecologic malignancy in
the United States, with >600,000 living survivors in 2014 [1-3]. Over the
last two decades, the steadily rising incidence of endometrial cancer has
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paralleled rising obesity rates in the U.S. Obesity is a known risk factor
for primary endometrial cancer, other malignancies including breast,
colorectal, and kidney, cardiovascular disease, diabetes, and cerebrovas-
cular disease [4-6]. Several reports demonstrate a higher rate of mortal-
ity and shortened life span in obese patients with endometrial cancer,
attributable at least in part to obesity-related comorbidities [1,3,7-9].
Women with low grade, early stage endometrial cancer are more likely
to die of cardiovascular disease as from their cancer [1,8,10]. Rates of en-
dometrial cancer and obesity are higher and rising faster among Black/
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African American than White/Caucasian women [5,8,11]. This racial dis-
parity is much more likely attributable to differential exogenous expo-
sures than genetic differences between Black/African American and
White/Caucasian women, including access to nutrition and fitness.

Influential medical organizations have launched multifaceted initia-
tives to combat the growing obesity epidemic among cancer patients.
The Institute of Medicine's (I0OM) 2006 Consensus Study Report on can-
cer survivorship goals and survivorship care planning, “From Cancer Pa-
tient to Cancer Survivor: Lost in Transition,” recommends “healthy
behaviors” including “exercise,” “healthy weight,” and “diet” [12].In ad-
dition to healthy weight and regular physical activity, guidelines from
an interdisciplinary group of cancer, nutrition and physical activity ex-
perts convened by the American Cancer Society specify that a healthy
diet should include fresh fruits and vegetables [13]. The Gynecologic
Cancer Self Care Plan developed by the Society of Gynecologic Oncology
(SGO) advocates for similar self-care behaviors [14].

The American College of Surgeons Commission on Cancer (CoC) and
American Society of Clinical Oncology (ASCO) also recommend resources
for obesity prevention and weight management for cancer survivors
[4,15]. Although differential access to these recommended resources
could drive disparities in endometrial cancer outcomes and survivorship,
very little is known about women's access to these resources.

We examined the geospatial distribution of self-care resources rec-
ommended for cancer survivors (exercise, healthy weight, and diet) to
elucidate patterns of access among endometrial cancer survivors in an
urban region with a predominantly Black/African American population.
We hypothesized, based on prior studies that have examined geo-
graphic variations in access to obesity-related resources, that the distri-
bution of and access to recommended self-care resources would vary
geographically and in relation to socioeconomic and comorbidity status
of endometrial cancer survivors.

2. Methods
2.1. Study population
The study population included patients seen by a gynecologic oncol-

ogy practice at an urban academic medical center at least once between
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1/1/2010 and 12/31/2015. Eligible patients were women with a diagno-
sis of Stages [-IV endometrioid, papillary serous, carcinosarcoma, clear
cell, mixed, or undifferentiated endometrial cancer living in the study
region. This study was conducted with approval from the University of
Chicago Institutional Review Board.

2.2. Study region

The study region included the 16 contiguous ZIP code primary ser-
vice area of the academic medical center. The 120 mi? area comprises
910 census block groups with a population of 1.06 million. More than
half the study population lived at 200% or below federal poverty level
(US Census 2015). The study region is shown in Fig. 1.

2.3. Self-care resource data

Location of all businesses and organizations offering exercise, diet,
and healthy weight programs and services were obtained from the
2015 CommunityRx database [16]. The CommunityRx database, devel-
oped with a 2012-2015 Centers for Medicare & Medicaid Health Care
Innovation Award, included current, comprehensive data about all
open and operating businesses and organizations obtained via a pri-
mary asset census conducted annually in the region since 2009 [17].
In this analysis, exercise resources included gyms, fitness arts (such as
martial arts, yoga, and dance), and any place that offered trainers,
group exercise classes, and walking or jogging groups. Healthy weight
resources included weight loss centers, healthy eating classes, weight
management classes, and fitness education classes. Diet resources in-
cluded places offering fresh fruits or vegetables, such as large grocery
stores, small grocery stores, farmers' markets, and community gardens.

24. Individual-level data

Demographic (age at time of diagnosis, race, ethnicity, and address)
and disease-related (stage, tumor grade, and histologic subtype) data
were abstracted from the electronic medical record (EMR) for each pa-
tient. Comorbidity data from the EMR included a documented diagnosis
of the following illnesses: diabetes mellitus (DM), hypertension (HTN),
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Fig. 1. A. 16 ZIP code study region in Chicago. The City of Chicago with the 16 ZIP code study region is illustrated above. Census block groups are shown within the ZIP codes, and the medical
center is located to the right. B. Distribution of socioeconomic status by census block group in the study region. Note, that we outline in blue the Hyde Park and Kenwood area surrounding
the Academic Medical Center. We highlight this area because it is distinct from the rest of the study area. It encompasses the University of Chicago, generally comprises higher SES block
groups compared to the rest of the area, and has higher levels of accessible resources compared to the rest of the region.
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coronary artery disease (CAD), hyperlipidemia, obstructive sleep apnea
(OSA), and cerebral vascular accident (CVA). Diagnoses documented in
the problem list were validated by review of provider notes. Self-
reported height and measured weight data were abstracted from the
patient's most recent clinic visit. Body mass index (BMI) was calculated
as weight divided by height (kg/m?). Obesity was defined as BMI
> 30 kg/m? and morbid obesity was defined as BMI > 40 kg/m?. We
assigned patients a diagnosis of metabolic syndrome based on World
Health Organization (WHO) criteria: a diagnosis of diabetes plus two
or more conditions of obesity, dyslipidemia, or hypertension [18,19].
Low-grade endometrial cancers included grade 1 and grade 2
endometrioid histologies. High-grade endometrial cancer included
grade 3 endometrioid, papillary serous, carcinosarcoma, clear cell, and
mixed histologies. The number of total comorbidities was used as a co-
morbidity index [20].

SES information was obtained and aggregated at the census block
group level using 2014 US Census Bureau data [21]. Census block level
data have been shown to approximate SES measured at the individual
level and can therefore be used as a proxy for patient SES [22,23]. Socio-
economic status (SES) was classified using the Yost score, a composite
index calculated by principal component analysis using census block
level characteristics including education, household income, poverty,
house value, rent, rate of unemployment, and rate of blue collar employ-
ment [22]. The Yost score was divided into 5 categories based on in-
creasing quintiles: lowest (SES-1), low-middle (SES-2), middle (SES-
3), high-middle (SES-4), and highest (SES-5) [22,24]. Patients were
assigned an SES score based on the census block group in which their
residence was located.

2.5. Geospatial analyses

We evaluated the geospatial distribution of all three obesity-related
recommended resource types in the study region using kernel density
estimates [25]. For this method, a roaming window or kernel with a
1 km? radius was passed across the study region, and the density of re-
sources was computed at the center of the window. Density was based
on the weighted values of all resources in the window, and less weight
was assigned to resources further from the center.

We defined patient access to recommended resources as the pres-
ence of a resource within a 1-kilometer (km) or ¥4-mile radius of the
patient's residence using ArcGIS v10.3 (ESRI; Redlands, CA). This defini-
tion of access was derived from the U.S. federal government definition
of “walkable” distance to characterize access in urban areas [26]. Using
the buffer and intersect tools, a ¥2-mile radius was drawn around each
residence, and the following resource availability variables were calcu-
lated: 1) presence of only 1 of any of the three recommended resource
types (insufficient access), 2) presence of only 1 of each of the three rec-
ommended resource types (bare minimum access), 3) presence of only
2 of each of the three recommended resource types (limited choice ac-
cess), and 4) presence of 3 or more of each of the three recommended
resource types (options access).

2.6. Statistical analyses

Descriptive statistics were used to describe sample characteristics
and to compare obesity-related comorbidity prevalence by endometrial
cancer grade and patient SES. Chi-square tests were used to analyze cat-
egorical variables. In instances where categorical variables had cells
with fewer than five observations, Fisher's exact test was used. t-Tests
were used to analyze continuous variables.

We first examined the relationship between patient access to rec-
ommended resources and SES using descriptive statistics. A multivari-
able logistic regression model was then used to identify patient factors
independently associated with access to recommended resources
based on the resource access variables described above (insufficient ac-
cess, bare minimum access, limited choice access, and options access).

The model included variables known to affect access to exercise, healthy
weight, and diet resources based on prior literature, specifically race/
ethnicity and obesity [27-30]. Race/ethnicity was a categorical dichoto-
mous variable defined as Black/African American or other. Obesity was a
categorical dichotomous variable defined as a BMI > 30 kg/m?.

Statistical analyses were conducted using SPSS version 23 (2014,
IBM Corp., Armonk, NY) and Stata version 14 (2015, StataCorp, College
Station, TX, USA). A threshold of statistical significance of 0.05 was
used for all analyses.

3. Results

Study participants included 195 women with endometrial cancer
living in the 16 ZIP code study region (Table 1). Mean age at diagnosis
was 63.9 years (range 32-88 years). The majority of patients identified
as Black/African American (81%). Half of patients (48%) had low-grade
endometrial cancer and 68% had early stage (Stage I and Stage II) dis-
ease. Socioeconomic status scores were unevenly distributed across
the region (Fig. 1B); 80% of census tracts were SES-1 and SES-2. More
than a third of endometrial cancer survivors were in the lowest SES
group. Endometrial cancer disease stage was similar among Black/
African American and other patients. Although not a statistically signif-
icant difference, Black/African American patients had a higher preva-
lence of high-grade disease compared to all other racial/ethnic groups
(55% vs. 40%, p = 0.08). Black/African American women were more
likely than other women to be classified in the lowest SES groups
(60% versus 42%, p = 0.02).

The most prevalent comorbidities among women with endometrial
cancer were hypertension (78%), obesity (62%), diabetes (33%), hyper-
lipidemia (32%) and metabolic syndrome (26%) (Table 2). The mean
BMI was 33.9 kg/m? (range 11.6-68.7). Nearly 40% of endometrial can-
cer patients had 3 or more comorbid diagnoses. Women with low-grade
endometrial cancers had significantly higher rates of comorbid obesity

Table 1
Study population characteristics (N = 195).

Characteristic N (%)
63.9 + 10.5 [32-88]

Age at the time of diagnosis, years + SD [range]
Race/ethnicity

Black/African American, non-Hispanic 157 (80.5)
White/Caucasian, non-Hispanic 22(11.3)
Hispanic (non-Black) 13 (6.7)
Other 3(1.5)
SES*
1 (Lowest) 67 (34)
2 (Lower-middle) 43 (22)
3 (Middle) 52 (27)
4 (Higher-middle) 21 (11)
5 (Highest) 12 (6)
Stage
I 122 (62.5)
Il 11 (5.6)
il 35(17.9)
v 26 (13.3)
Not staged 1(0.5)
Endometrial cancer tumor grade
1 60 (30.8)
2 33(16.9)
3 102 (52.3)
Endometrial cancer tumor histology
Endometrioid 113 (57.9)
Papillary serous 38 (194)
Carcinosarcoma 26 (13.3)
Clear cell 9(4.6)
Mixed 9 (4.6)

Note: All values listed as N (%), except for age which is listed as mean =+ standard deviation
[range].

* Median household income for each SES score: $21,050 (SES-1), $34,047 (SES-2),
$48,025 (SES-3), $60,536 (SES-4), and $85,144 (SES-5).
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Table 2
Patient comorbidities stratified by cancer grade.

Comorbidity All patients Low-grade patients High-grade patients p-Value
(N =195) (N=93) (N=102)

BMI kg/m? [mean (SD)] 33.9(10.3) 374 (11.3) 30.8 (8.1) <0.001

Obesity (BMI > 30 kg/m?) 121 (62.1) 70 (75.3) 51 (50.0) <0.0001

Morbid obesity (BMI > 40 kg/m?) 47 (24.1) 33 (35.5) 14 (13.7) <0.0001

Hypertension 153 (78.4) 64 (68.8) 89 (87.3) 0.003

Diabetes 64 (32.8) 33 (35.5) 31 (304) 0.54

Hyperlipidemia 63 (32.3) 26 (28.0) 37 (36.2) 0.22

Coronary artery disease 37 (19.0) 15 (16.1) 22 (21.6) 037

Cerebrovascular accident 16 (8.2) 5(5.4) 11(10.8) 0.20

Metabolic syndrome 51(26.2) 26(28.0) 25 (24.5) 0.83

>3 comorbidities 76 (39.0) 35 (37.6) 41 (40.2) 0.71

Personal cancer history 40 (20.5) 19 (204) 21 (20.6) 1.0

Breast 10 16

Colorectal 3 2

Ovary 2 0

Pancreatic/gastrointestinal 1 0

Other 5" 3™

Note: All values listed as N (%), except BMI which is listed as mean (standard deviation).

* Other personal cancer history includes multiple myeloma (1), Hodgkin's lymphoma (1), lung cancer (1), melanoma (1), basal cell skin cancer (1), cervical cancer (1).
** Other personal cancer history includes kidney (2), cervical cancer (1), non-melanoma skin cancer (1).

compared to women with high-grade cancers. Still, half of high-grade
endometrial cancer patients were obese and 87% had hypertension.

The prevalence of multiple comorbid diagnoses (3 or more) was 6
times higher for women in the lowest SES group (51%) as compared
to the highest SES group (8%) (Table 3). Rates of obesity were signifi-
cantly and inversely associated with SES. There were zero documented
cases of cerebrovascular accident (CVA) among patients in the highest
SES groups (SES-4, 5), compared to a 26% prevalence in the lower SES
groups (SES-1, 2, 3). Black/African American women with endometrial
cancer were more likely to have three or more comorbidities when
compared to other racial/ethnic groups (Supplementary Table 1). Al-
though rates of obesity were similar among Black/African American
and other endometrial cancer patients, Black/African American patients
had a higher prevalence of obesity-associated comorbidities, including
HTN, DM, metabolic syndrome and CVA (Supplementary Table 1).

The density of each recommended resource type in the study region
is shown in Fig. 2. Patient access differed by SES group (Fig. 3). All
women in the highest SES group (SES-5) and two-thirds of the
women in the high-middle SES group (SES-4) had options access (at
least 3 options each for exercise, healthy weight, and diet resources
within a 2 mile radius of their residence) to the recommended self-
care resources. Nearly a third of women in SES-1 (31%) and SES-2
(30%) and almost half in SES-3 (49%) had insufficient access. More
than a third of Black/African American women (36%) had insufficient
access. Of those Black/African American women with insufficient access,
92% were in the three lowest SES groups [SES-1 (31%), SES-2 (19%), SES-
3 (42%)].

Multivariable logistic regression models, adjusted for race and obe-
sity, were used to identify patient factors associated with access to rec-
ommended exercise, healthy weight, and diet resources. Socioeconomic
status was inversely related to resource access. Endometrial cancer sur-
vivors in the lower SES groups (SES1-3) had lower access to 2 resources
of each type (limited choice) or 3 or more resources of each type (op-
tions access) for exercise, healthy weight, and diet resource types
(AOR 0.75, 95%C1 0.59, 0.97; AOR 0.44, 95%CI 0.32, 0.61).

4. Discussion

This study examines, in a high poverty, predominantly African
American urban community, endometrial cancer survivors' access to
obesity-related self-care resources recommended by the Society of Gy-
necologic Oncology (SGO) and Commission on Cancer (CoC). To our
knowledge, no studies have examined, using high quality data about
community resources and geospatial analytic techniques, endometrial

cancer survivors' access to recommended self-care resources [17]. We
find that endometrial cancer survivors living in lower SES conditions
had both higher rates of obesity and other comorbidities and poorer ac-
cess to recommended obesity-related resources. All women living in the
highest SES area had access to 3 or more of each recommended resource
type or “options access.” In contrast, more than a third of Black/African
American women had insufficient access to exercise, weight manage-
ment, and diet resources within a walkable distance of their residence.
Furthermore, 60% of Black/African American endometrial cancer survi-
vors lived in the two lowest SES groups.

Although we found similar rates of obesity among Black/African
American and other women in our study, Black/African American
women had significantly higher rates of obesity-related comorbidity, in-
cluding diabetes, hypertension, metabolic syndrome and stroke and
were more likely than other women to have more complex physical
and medical comorbidity. These findings corroborate similar evidence
from prior studies [31,32] and highlight the importance of nearby or
walkable access to recommended resources, especially for women
with physically disabling conditions like morbid obesity and stroke. Dif-
ferential access to self-care resources may drive socioeconomic and ra-
cial disparities in adherence to SGO- and CoC-recommended
survivorship goals and outcomes. This differential access based on SES
and race/ethnicity to obesity related self-care resources may influence
these women and similar endometrial cancer patients' adherence to
these survivorship goals.

Clinical guidelines say little about optimal distribution of recom-
mended self-care resources for prevention or management of obesity,
or strategies oncology providers could use to effectively connect endo-
metrial cancer patients to community resources. Our study gives insight
to patterns of access that should be considered in future iterations of
survivorship care plans and self-care guidelines. Most endometrial can-
cer patients living in this study region, with the exception of the highest
SES groups, had insufficient or limited choice access to recommended
resources. In addition to geographic distance, other factors, including a
choice among viable options, should also be considered when examin-
ing access to obesity-related resources. Women in lower SES-areas
had low access to any resource type and fewer options than other
women. New evidence and solutions are emerging that enable physi-
cians to make high quality referrals to community-based self-care re-
sources, but have not been studied in the context of survivorship care.
[16,33]

Interpretation of these study findings should consider several limita-
tions. First, this was a single-site observational study and therefore may
not generalize to other populations or individual-level interventions.
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Table 3
Patient clinical and comorbidity characteristics stratified by socioeconomic status.
Characteristic SES-score
1 2 3 4 5
n (%) n (%) n (%) n (%) n (%)
Total = 195 67 (34) 43 (22) 52 (27) 21 (11) 12 (6)
Low-grade endometrial cancer 34 (51) 20 (47) 26 (50) 9 (43) 4(33)
High-grade endometrial cancer 33 (49) 23 (53) 26 (50) 12 (57) 8 (67)
Obese (BMI > 30)" 46 (69) 29 (67) 32 (62) 11 (52) 3(25)
Hypertension 56 (84) 30(70) 44 (85) 16 (76) 7 (58)
Diabetes 25 (37) 17 (40) 15 (29) 6 (29) 1(8)
Coronary artery disease (CAD) 12 (18) 14 (33) 7 (13) 4(19) 0(0)
Hyperlipidemia 27 (40) 13 (30) 14 (27) 6(29) 3(25)
Metabolic syndrome 19 (28) 13 (30) 14 (27) 5(24) 0(0)
Obstructive sleep apnea 11 (16) 7 (16) 8 (15) 1(5) 1(8)
Cerebral vascular accident (CVA)* 11 (16) 1(2) 4 (8) 0(0) 0(0)
Number of comorbidities (median, range) 3(0-5) 2 (0-5) 2 (0-6) 2 (0-4) 1(0-3)
>3 comorbidities 34 (51) 16 (37) 18 (35) 7 (33) 1(8)

Note: All values listed as number of affected patients in each SES group (percent), except for number of comorbidities, which is listed as median number of comorbidities within each SES

group (range).
* p-Value < 0.05.

Reflecting the population served, the majority of women identified as
Black or African American; the study had relatively low power to
make comparisons by race and ethnicity. Health and sociodemographic
data were abstracted from medical records, which may lack in com-
pleteness and accuracy. The quality of community resource data, ob-
tained annually by primary observation, is a unique strength, but this
study was unable to assess the quality of programs and services deliv-
ered by these businesses and organizations. Additionally, this study
did not assess individual referrals to resources or utilization of
resources.

Gynecologic oncologists commonly provide care for their endome-
trial cancer patients through at least the early phases of the survivorship
period. The impact of survivorship care recommendations on the health
and quality of life of endometrial cancer patients depends heavily on a
woman's ability to maintain her health and manage the tasks of living
with chronic illness outside the oncologist's office. Cancer care pro-
viders should be aware that deficiencies, not only in available resources,
but also in dependable knowledge about these resources in high

Exercise

poverty communities might limit meaningful implementation of survi-
vorship guidelines.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.ygyno.2018.12.005.
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