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Guideline-Adherent Treatment, Sociodemographic Disparities,
and Cause-Specific Survival for Endometrial Carcinomas

Victoria E. Rodriguez, MSW, MPH "2/ : Alana M. W. LeBrén, PhD, MS"?; Jenny Chang, MPH3:
and Robert E. Bristow, MD, MBA*

BACKGROUND: Adherence to National Comprehensive Cancer Network guidelines have been adopted as the standard of care for
various cancers and have been cited to have survival benefits. Few studies have examined the association of adherent treatment and
endometrial cancer survival among various racial/ethnic groups and socioeconomic statuses. METHODS: Between January 1, 2006 and
December 31, 2015, 83,673 women diagnosed with endometrial carcinomas were identified from the Surveillance, Epidemiology, and End
Results database. Descriptive statistics of demographic and clinical characteristics were performed. Cox-proportional hazards models
were used to examine the effect on cause-specific survival for adherence to guidelines across racial/ethnic and socioeconomic groups.
RESULTS: Within our sample, 59.5% were treated according to guidelines. Nonadherence to treatment guidelines was significantly asso-
ciated with decreased survival compared with adherent care (adjusted hazard ratio [HR], 1.59; 95% ClI, 1.52-1.67). Being of Black (adjusted
HR, 1.41; 95% ClI, 1.32-1.51) or Native Hawaiian/Pacific Islander (adjusted HR, 1.44; 95% Cl, 1.19-1.73) race/ethnicity compared with White
women was significantly associated with worse survival. Being of Asian race/ethnicity (adjusted HR, 0.86, 95% Cl, 0.78-0.94) was signifi-
cantly associated with improved survival compared with White women. Lower neighborhood socioeconomic status was associated with
a negative effect on survival relative to women in the highest socioeconomic status category. CONCLUSIONS: Findings from this study
suggest treatment adherence is an independent predictor of improved survival; however, improved survival was not observed equally
among all racial/ethnic and socioeconomic status groups. Cancer 2021;0:1-9. © 2021 American Cancer Society.

LAY SUMMARY:

¢ The National Comprehensive Cancer Network (NCCN) has developed guidelines for physicians to follow in treating various cancers.
Within this study of 83,673 women with endometrial cancer, 59.5% of women were treated according to the NCCN guidelines. The find-
ings suggest following NCCN guidelines for treatment of endometrial cancer improves survival.

¢ Black or Native Hawaiian/Pacific Islander race and lower neighborhood socioeconomic status has worse survival rates compared with
other groups, indicating the importance of exploring other factors that may shape treatment across racial/ethnic and socioeconomic
status groups.

KEYWORDS: endometrial neoplasms, health care disparities, race, social class, survival analysis, treatment adherence.

INTRODUCTION

. . , , . . 14 . .
Uterine cancer is the most common gynecologic malignancy among women in the United States. " Endometrial carci-
nomas represent the most common form of uterine cancer and among those, over 80% are diagnosed at an early stage
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and low grade.1 56 Uterine cancer incidence in the United States has steadily risen over the last few decades,” increasing
14.5% from 2006 to 2016.% A recent report notes increases in uterine cancer for all racial/ethnic groups, with the lowest
347 Disparities in mortality

from uterine cancer are well documented. Black women experience the highest mortality rates, double those among

increases among White women.” In addition, uterine cancer mortality rates are also rising.

White and Latina women; this pattern has remained consistent over time.>” The 5-year—survival rate for localized uterine
cancer is 95%," the highest among all gynecologic cancers. However, disparities in survival are also apparent as the lowest
survival is observed among Black women.® Although there are known disparities for uterine cancer between White and
Black women across the cancer continuum, population-based studies are needed to investigate treatment differences
across various racial/ethnic groups.

The National Comprehensive Cancer Network (NCCN) has established evidenced-based and consensus-driven
guidelines that have widely been adopted as the standard of care for various cancers.'** Adherence to NCCN guide-

14,16

. . . . . . a1 . . 1
lines has been cited in the literature to have a survival benefit for sites such as endometrial,"> ovarian, cervical,”
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pancreatic,!’ colorectal,’® melanoma,” gastric,”® and
head and neck cancers.”® These guidelines have also been
viewed as a measure of quality of care and have shown im-
proved cost effectiveness.??? Despite these benefits, past
research on NCCN guidelines has shown that rates of
adherence remain low.!®!"1172223 Srydies have shown
that rates of adherence and standard treatment regimens
are lower for Black women when compared with White
women, ¥ 0111621 Additionally, studies that examine
neighborhood socioeconomic status (SES) as a predictor
for adherence have found that rates of adherence are low-
est for lower SES groups.®!'¢1721-2

Despite the high endometrial cancer prevalence in
the United States, there is limited data examining rates
of adherence to NCCN-treatment guidelines among
women with endometrial cancer. Although there are
known disparities in treatment, mortality, and survival
between Black and White women with endometrial
cancer, there is a lack of research on the association of
adherent treatment and endometrial cancer survival
among other racial/ethnic groups in the United States.
Furthermore, examination of treatment adherence to
endometrial cancer guidelines across SESs is needed
to see if there are similar disparities within lower SES
groups as we have seen in other cancer sites. Therefore,
the objectives of this study were to 1) evaluate adherence
to NCCN guidelines among women with endometrial
carcinomas and 2) quantify the impact of adherence to
NCCN guidelines on cause-specific survival across ra-
cial/ethnic and socioeconomic groups.

MATERIALS AND METHODS

Data Source and Study Population

This study used data from the Surveillance, Epidemiology,
and End Results (SEER) national cancer registry from
between January 1, 2006 and December 31, 2015, and
received approval from the institutional review board
of the University of California, Irvine (UCI IRB HS#
2019-5081). The SEER database compiles population-
based cancer registries throughout the United States and
includes information on demographics, cancer character-
istics, initial cancer treatment, and mortality. Cases were
identified using the SEER primary site code for endome-
trial cancers (C54.1) and histologic types classified as en-
dometrial carcinomas.”*

The study population included women aged 18 years
and older who were diagnosed with their first or only en-
dometrial cancer with carcinoma histology. Exclusion
criteria included unknown or missing cause of death, un-
known race/ethnicity, unknown census tract information,
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unknown stage of diagnosis, missing or unknown clinical
data (ie, surgical treatment, surgical staging, extent of dis-
ease, diagnostic confirmation), and cases or information
obtained from autopsy or death certificates.”** After ex-
clusions (Fig. 1), 83,673 women diagnosed with endome-
trial carcinomas were included in the analyses.

Measures

The main outcome variable was endometrial cancer-
specific survival, defined as time since diagnosis to death
caused by endometrial cancer. Predictors of survival in-
cluded patient and clinical characteristics. Patient charac-
teristics included race/ethnicity, neighborhood SES, age
at diagnosis, and year of diagnosis. Race/ethnicity of the
patient was classified into non-Latina White (henceforth
White), non-Latina Black (henceforth Black), Latina,
non-Latina Asian (henceforth Asian), non-Latina Native
Hawaiian/Pacific Islander (henceforth NHPI), and non-
Latina American Indian/Alaska Native (henceforth Al/
AN). Neighborhood SES was classified into quintiles
based on the Yost score.”> The Yost score is a composite
index of neighborhood SES using census tracts in combi-
nation with several indicators of education, income, and
occupation.” Age at diagnosis was used as a categorical
variable based on quartile distribution: <54 years, 54 to
61 years, 62 to 68 years, and >69 years. Year of diagno-
sis was a continuous variable. Clinical characteristics in-
cluded adherence to NCCN-treatment guidelines, stage
of diagnosis, histology, and grade of disease. Adherence
to NCCN-treatment guidelines was limited to the first
course of treatment, which accounts for changes in the
guidelines that occurred during the study periocl,ZG'28
and was treated as a dichotomous variable (adherent vs
nonadherent).'"'?*1¢18 Recommended guidelines were
a combination of therapies dependent on histologic sub-
type (eg, endometrioid carcinomas or other carcinomas)
and extent of disease (eg, discases limited to uterus, sus-
pected or gross cervical involvement, and suspected ex-
trauterine disease).%_28 Adherence to NCCN-treatment
guidelines are further described in Supporting Tables
1-3. Stage of diagnosis was categorized into stages I, 1I,
III, and IV. Histology was classified by the International
Classification of Diseases for Oncology, third edition (ICD-
O-3) histology codes, which included endometrioid
carcinomas (8380) and other carcinomas (8000-8379,
8381-8790, 8981, 9700-9701),” and was coded as a bi-
nary variable. Grade was categorized into grade 1 well
differentiated, grade 2 moderately differentiated, grade 3
poorly differentiated, grade 4 undifferentiated or anaplas-
tic, and unknown.
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All women identified from the SEER Database with an
incident uterine cancer diagnosis between 2006 and 2015
(n=120,742)

A 4

Adult women 18 and over with endometrial cancer,
carcinoma histology, and tumor sequence number < 1
(n=190,593)

Excluded: n=6,920

Unknown race/ethnicity (n = 494)

Unknown Census tract information (n = 1,405)

Unknown stage of diagnosis (n = 3,744)

Missing clinical data (n=931)
Unknown surgical treatment (n = 48)
Incomplete surgical staging (n = 114)
Incomplete extent of disease (n = 758)
Unknown diagnostic confirmation (n = 11)

A 4

Missing/unknown cause of death (n = 210)
Obtained through autopsy or death record (n = 136)

A

endometrial carcinomas
(n=83,673)

Final study population of women diagnosed with

Figure 1. Study population exclusions. This diagram details how patients diagnosed between 2006 and 2015 were included in the

study. SEER indicates surveillance, epidemiology, and end results.

Statistical Analysis

Descriptive statistics for demographic and clinical charac-
teristics by patient’s receipt of NCCN guideline adherence
for first course of treatment were performed. Kaplan-
Meier estimate of survival probability and log-rank tests
were performed. Proportionality assumptions were tested
and failed for year of diagnosis. Cox proportional hazards
models were fitted to evaluate the independent effect on
survival for each predictor with year of diagnosis included
as strata.”’ Adjusted hazard ratios (HRs) and 95% Cls
were generated. As a sensitivity analysis, we repeated our
multivariable models with stratification by low versus
high grade to address potential differences in tumor bi-
ology. Categorization of low versus high grade is further
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described in Supporting Table 4. Analyses were performed
using Stata 16 (Stata Corp).

RESULTS

Study Population Characteristics

A total of 83,673 women with endometrial carcinomas
were included in this study. Sociodemographic and clini-
cal characteristics are shown in Table 1. The majority of
women had stage I disease (76.4%), endometrioid car-
cinoma histology (75.0%), and well-differentiated grade
(37.9%). Most women were within the aged 54-61 years
group, with the mean age of diagnosis being 61.3 years
(range, 18-110 years; SD, 11.63). White women rep-
resented the majority of the sample (71.1%), followed
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TABLE 1. Demographic and Cancer Characteristics of Endometrial Carcinoma Cases Between 2006 and
2015 in the Surveillance, Epidemiology, and End Results (SEER) Database (N = 83,673)

Total Sample (N = 83,673) Adherent Treatment Nonadherent Treatment
Characteristic No. % No. % No. % P2
Adherence to NCCN guidelines 49,771 59.5 33,902 40.5
Race/ethnicity <.001
White 59,513 711 35,913 60.3 23,600 39.7
Black 6531 7.8 3731 57.1 2800 429
Latina 10,036 12.0 5466 54.5 4570 45.5
Asian 6039 7.2 3761 62.3 2278 37.7
Native Hawaiian/Pacific 1038 1.2 628 60.5 410 39.5
Islander
American Indian/Alaska 516 0.6 272 52.7 244 47.3
Native
Neighborhood SES <.001
Highest 19,379 23.2 12,240 63.2 7139 36.8
Higher middle 18,845 22,5 11,380 60.4 7465 39.6
Middle 17,238 20.6 10,141 58.8 7097 41.2
Lower middle 15,579 18.6 9005 57.8 6574 422
Lowest 12,632 15.1 7005 55.5 5627 45.6
Age at diagnosis <.001
<54 18,921 22.6 9759 51.6 9162 48.4
54-61 24,320 29.1 14,717 60.5 9603 39.5
62-68 19,455 23.3 12,321 63.3 7134 36.7
>69 20,977 25.1 12,974 61.9 8003 38.2
Stage at diagnosis <.001
| 63,907 76.4 36,378 56.9 27,529 43.1
I 5026 6.0 3813 75.9 1213 241
1 10,225 12.2 7966 77.9 2259 22.1
\% 4515 5.4 1614 35.8 2901 64.3
Histology <.001
Endometrioid carcinomas 62,767 75.0 38,468 61.3 24,299 38.7
Other carcinomas 20,906 25.0 11,303 54.1 9603 45.9
Grade <.001
1 31,694 37.9 15,358 48.5 16,336 51.5
2 19,831 23.7 14,128 71.2 5703 28.8
3 12,059 14.4 8628 71.6 3431 28.5
4 3875 4.6 2550 65.8 1325 34.2
Unknown 16,214 19.4 9107 56.2 7107 43.8

Abbreviations: NCCN, National Comprehensive Cancer Network; SES, socioeconomic status.
x? test is for association between patient characteristics and NCCN-treatment adherence. All P values are 2-sided.

100
1

. — Adherent Treatment
L ety Non-Adherent Treatment

95

Survival Probability (%)

80
1

0 20 40 60 80 100 120
Time (months)

Figure 2. Kaplan-Meier survival estimates by adherence to National Comprehensive Cancer Network-treatment guidelines among
endometrial carcinoma patients, SEER 2006-2015. SEER indicates surveillance, epidemiology, and end results.
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by Latina (12.0%), Black (7.8%), Asian (7.2%), NHPI
(1.1%), and AI/AN (0.6%). Overall, 59.5% of the sample
received NCCN guideline-adherent care. Asian, White,
and NHPI women received the highest percentages of
adherent care (62.3%, 60.3%, and 60.5%, respectively).
Whereas AI/AN, Latina, and Black women received the
lowest percentages of adherent care (52.7%, 54.5%, and
57.1%, respectively). Adherence to treatment guidelines
increased with neighborhood SES, ranging from 55.5%
for the lowest SES group to 63.2% for the highest SES
group. A lower proportion of women diagnosed before
54 years of age received adherent care (51.6%) compared
with women in all other age groups (54-64 years, 60.5%;
62-68 years, 63.3%; and 69 years and older, 61.9%).

Endometrial Cancer-Specific Survival

Univariable survival analysis revealed a significant dif-
ference in endometrial cancer-specific survival between
patients receiving NCCN adherent and nonadherent
guideline treatment (Fig. 2). Univariable Cox propor-
tional hazards models were performed to determine
which sociodemographic and clinical characteristics were
significantly associated with endometrial cancer-specific
survival (Table 2). Nonadherence to NCCN-treatment
guidelines, Black, Latina, and NHPI race/ethnicity, lower
neighborhood SES, age at diagnosis, stage at diagnosis,
histology, and grade of disease were all significantly as-
sociated with poorer survival. Asian race was significantly
associated with improved survival. Covariates in the mul-
tivariate Cox proportional hazards model included ad-
herence to NCCN-treatment guidelines, race/ethnicity,
neighborhood SES, age at diagnosis, stage at diagnosis,
histology, and grade. Additionally, the multivariate model
adjusted for year of diagnosis as strata. After adjustment,
nonadherence to NCCN-treatment guidelines was associ-
ated with a significant decrease in survival compared with
adherent care (HR, 1.59; 95% CI, 1.52-1.67).

After adjusting for adherence to NCCN guide-
lines and other prognostic characteristics, we examined
disparities in survival by race/ethnicity and neighbor-
hood SES. Compared with White women, Black (HR,
1.41; 95% CI, 1.32-1.51) or NHPI (HR, 1.44; 95%
CI, 1.19-1.73) women had significantly worse survival.
Asian women (HR, 0.86; 95% CI, 0.78-0.94) had sig-
nificantly better survival compared with White women.
Results suggest a socioeconomic gradient in survival:
lower neighborhood SES (lowest SES group HR, 1.27;
95% CI, 1.18-1.36; lower-middle SES group HR, 1.19;
95% CI, 1.11-1.27; middle SES group HR, 1.15; 95%
CI, 1.07-1.23; and higher-middle SES group HR, 1.07;
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TABLE 2. Univariate and Multivariate Cox
Proportional Hazards Model for Endometrial
Cancer-Specific Survival From 2006 to 2015 in the
SEER National Cancer Registry (N = 83,673)

Unadjusted HR Adjusted HR

HR 95% Cl P HR 9%5% Cl P
Adherence to NCCN
guidelines
Adherent 1.00 — — 1.00 — —
treatment
Nonadherent 140 1.34-1.46 * 159 1.52-1.67 **
treatment
Race/ethnicity
White 1.00 — — 1.00 — -
Black 2.36 2.22-251 * 1.41 1.32-1.51 *
Latina 1.08 1.01-1.16 * 1.04 0.96-1.11
Asian 0.91 0.83-099 * 0.86 0.78-0.94 *
Native Hawaiian/ 127 1.05-1.52 * 144 119173 *
Pacific Islander
American Indian/ 1.13 0.86-1.48 1.23 0.93-1.61
Alaska Native
Neighborhood SES
Highest 1.00 - — 1.00 - -
Higher middle 111 1.04-1.19 * 1.07 1.00-1.15 *
Middle 121 1.14-130 * 1.15 1.07-1.23 **
Lower middle 1.37 1.29-1.47 * 119 111127 **
Lowest 155 145-166 * 127 1.18-1.36 **
Age, y
<54 1.00 - — 1.00 - —
54-61 145 1.34-156 * 1.32 1.22-143 **
62-68 209 1.94-226 * 165 1.52-1.78
>69 2.63 3.39-390 * 245 228-263 *
Stage at diagnosis
| 1.00 - — 1.00 - -
Il 3.40 3.11-3.71 * 270 247295 *
1] 8.31 7.86-8.78 ** 573 540-6.08 **
I\ 35.36 33.45- **16.58 15.58- *
37.38 17.65
Histology
Endometrioid 1.00 - — 1.00 - -
carcinomas
Other carcinomas 3.59 3.44-83.74 * 123 1.17-129 *
Grade
1 1.00 - — 1.00 - -
2 3.24 297-352 ** 223 2.04-243 *
3 13.41 12.42- * 427 3.92-465 **
14.49
4 18.87 17.27- * 4.46 4.04-493 **
20.63
Unknown 486 4.46-530 * 282 2.58-3.08 *

Abbreviations: HR, Hazard ratio; NCCN, National Comprehensive Cancer
Network; SES, socioeconomic status.

In the multivariate model, the year of diagnosis was included as strata.

*P < .05, **P < .001.

95% CI, 1.00-1.15) was associated with a significant
negative effect on survival relative to women in the
highest SES category. Results also suggest a gradient
in survival for age of diagnosis: Being older (=69 years
HR, 2.45; 95% CI, 2.28-2.63; 62-68 years HR, 1.65;
95% CI, 1.52-1.78; and 54-61 years HR, 1.32; 95%
CI, 1.22-1.43) was associated with significant negative
effect on survival relative to women in the youngest age
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group. Results indicate a significant negative impact on
survival for later stage at diagnosis as women with stage
II (HR, 2.70; 95% CI, 2.47-2.95), stage 111 (HR, 5.73;
95% CI, 5.40-6.08), and stage IV (HR, 16.58; 95%
CI, 15.58-17.65) had substantially worse survival when
compared with women with stage I disease. Compared
with endometrioid carcinomas, other carcinomas were
significantly associated with worse survival (HR, 1.23;
95% CI, 1.17-1.29). Grade of disease also had a signif-
icant negative impact on survival as women with grade
2 (HR, 2.23; 95% CI, 2.04-2.43), grade 3 (HR, 4.27;
95% CI, 3.92-4.65), and grade 4 (HR, 4.46; 95% CI,
4.04-4.93) had worse survival compared with women
with grade 1 disease. In sensitivity analyses of whether
patterns differed by low versus high grade of disease, the
overall significance and effect of adherent treatment,
race/ethnicity, and neighborhood SES on survival
across grade remained consistent with our multivariable

model (Supporting Table 4).

DISCUSSION

Principal Findings

This study evaluated adherence to NCCN guidelines
among women with endometrial carcinomas and the
impact of treatment adherence on cause-specific survival
across racial/ethnic and socioeconomic groups. There are
3 key findings from this study. First, we found that 59.5%
of the sample received NCCN-adherent treatment.
Second, our findings indicate racial/ethnic disparities in
NCCN-adherent care and survival. Third, our results
suggest socioeconomic disparities in NCCN-adherent
care and survival.

Results and Research Implications
Other studies have found similar percentages of adher-
ence to NCCN guidelines, with rates ranging from
37% to 49% for pancreatic,11 cervical,'” ovarian,'® and
gynecologic cancers.'” One study of invasive endome-
trioid endometrial cancers found 75% adherence to
NCCN guidelines,15 higher than we found in our sam-
ple. However, that study was consistent with our study
in which women who received adherent treatment had
better survival compared with those who received nonad-
herent treatment."” Overall, our findings align with past
research among other cancers, showing that adherence to
NCCN guidelines have survival benefits for endometrial
cancer.

We found that a lower percentage of Black, Latina,
and AI/AN women received adherent treatment compared
with NHPI, Asian, and White women. Additionally,

6

Black and NHPI women had worse survival compared
with White women, whereas Asian women had im-
proved survival compared with White women. The liter-
ature indicates that Black women are more likely to have
an advanced stage at diagnosis and more aggressive tu-
mors than other racial/ethnic groups, which could shape
differences observed in overall survival."»%1>39313233
Although our review of the literature did not identify
any studies specific to NHPI women, few noted Asian/
Pacific Islander women having higher grade tumors and
less favorable histologic types compared with White
women."#*** Our study found that racial/ethnic dis-
parities in endometrial cancer survival persisted for Black
and NHPI women relative to White women, despite
controlling for receipt of adherent treatment, stage, his-
tology, and grade. Our finding that Black women were
less likely to receive adherent care and experienced de-
creased survival compared with White women is a com-
mon finding within various cancer sites.”®** However,
findings from a study that examined NCCN adherence
among White, Black, Latina, and Asian/Pacific Islander
women with nonendometrioid endometrial carcinomas
did not find any racial/ethnic disparities in treatment.”’
Another study on endometrial cancer found that racial
disparities persisted between Black and White women
even when they received similar chemotherapy intensity
and dosage, indicating that other factors may influence
these disparities.”” Although we observed that Black
women in our study were more likely to have advanced
stage and more aggressive grade of disease and histologic
subtypes, the findings presented here point to the need
for further research that unpacks how social, clinical,
and epigenetic factors may shape persistent racial/eth-
nic disparities in survival. Although differences in tumor
biology are an important clinical factor to consider, re-
search also needs to explore the structural inequalities
that exist for Black individuals (ie, experiences of rac-
ism, economic inequalities, and inadequate access to and
quality of health care) and the influence these inequal-
ities have on subsequent poorer health outcomes and
decreased survival compared with Whites.">?3%3%3
Future research should also consider and explore struc-
tural inequalities in addition to clinical characteristics
for other racial/ethnic minority groups. Past research has
indicated that although Latina women are less likely to
receive standard treatment, their survival is comparable
with White women and may be mediated by country of
origin.”*® Similarly, we did not find a significant differ-
ence in survival for Latina women compared with White
women after controlling for NCCN-adherent care and
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covariates. Future research should continue to examine
survival among Latina women and should also include
country of origin as a covariate to examine which Latina
subgroups are at a greater risk for poor survival. We did
not find any significant differences in survival among
AI/AN women relative to White women; however, Al/
AN women experienced the lowest rates of treatment
adherence in our study. These patterns should be fur-
ther examined with larger samples of AI/AN women.
Patterns for Asian women supported findings from
other studies that have found similar or better survival
for Asian women compared with White women.>*?"%
However, our study was the first that we are aware of
to observe that NHPI women have a poorer survival
rate compared with White women. Many studies group
Asian and NHPI women into 1 racial/ethnic category,
but our study shows that there are important differences
in these 2 groups, and results should be disaggregated
by subgroup to examine potential disparities.””*® Our
data present counterintuitive findings as NHPI women
have among the highest rates of treatment adherence,
yet show poorer survival compared with White women.
Future research should explore social and clinical factors
that may shape this pattern for NHPI women, and these
patterns should be further examined with larger sample
sizes of NHPI women.

Neighborhood SES was evaluated through an index
that used census tracts and combines together several
indicators of education, income, and occupation.”” We
observed that a lower proportion of women in lower SES
groups, assessed at the census tract level, received treat-
ment adherence compared with those with higher SES.
Women of lower SES had worse survival compared with
higher SES groups. However, adjusting for treatment did
not fully improve survival for all groups. Our results in-
dicate that standard treatment alone does not improve
disparities in endometrial cancer survival for all racial/
ethnic minorities and SES groups. Our findings support
past studies that show lower SES status groups have lower
rates of adherent treatment and worse survival,>>**? in-
dicating that SES is an important predictor in survival
outcomes and future investigations should explore sur-
vival among these vulnerable groups. Various studies have
also used proxies for SES such as insurance status or in-
surance type as predictors for treatment adherence and
survival, and findings have been mixed.'®* However,
future research should include insurance as a covariate to
determine whether racial/ethnic and socioeconomic dis-
parities are improved by accounting for insurance status
and insurance type for endometrial cancer.

Cancer  Month 0, 2021

Strengths and Limitations
This study has several notable strengths. First, the SEER
registry provided a large sample size, allowing for inclu-
sion of multiple years in the study period in which treat-
ment guidelines did not substantially change. Second, the
registry allowed for inclusion of a diverse population of
women from multiple racial/ethnic groups and neigh-
borhood socioeconomic backgrounds. The inclusion of
multiple racial/ethnic groups is especially important as
the majority of research on disparities in endometrial can-
cer to date focuses on White versus Black women.'”?*%
As racial/ethnic minority groups in the United States
continue growing, it is important to examine and ac-
count for disparities across racial/ethnic groups as we do
in our study. Third, our study disaggregated Asian and
NHPI women to view each of these racial/ethnic groups
separately instead of together as they often are in the lit-
erature.””*® Notably, this study identified important dif-
ferences in NCCN-adherent care and survival for Asian
and NHPI women. It is important to note that Asian race
is comprised of many different subgroups; so future re-
search should disaggregate Asians even further to examine
whether survival rates differ among these groups.
Despite these strengths, our study has limitations
that should be acknowledged. First, our sample of
NHPI and AI/AN women is small; hence, our results
should be interpreted with caution. However, these ra-
cial/ethnic groups are often excluded in the literature,
so this is an important starting point in looking at the
patterns of treatment adherence and survival among
these populations. Nonetheless, it should be noted that
patient demographics in the SEER database, including
racial/ethnic classification, are ascertained by medical
records or administrative information. Hence, they
may not be accurate or aligned with the patients” self-
reported race/ethnicity. Second, SEER treatment data
are limited to the first course of treatment and do not
include hormonal therapy or specific dose of radiation
or chemotherapy. This additional treatment infor-
mation and inclusion of adjuvant therapies would be
helpful to examine the granularity of NCCN-treatment
adherence for both first-course and adjuvant treatment.
Future studies are warranted regarding additional treat-
ment patterns. Third, the SEER database does not in-
clude information on medical comorbidities that may
have influenced whether a patient was able to receive
NCCN-guideline—adherent care and its impact on
cause-specific survival. Future research should include
comorbidities as a confounder for treatment adher-
ence and survival. Fourth, the SEER database does not
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include reasons for treatment nonadherence. However,
research on other cancer sites has cited reasons for
nonadherence to include providers’ consideration of
risk factors and judgment to provide other treatment,
medical comorbidities, or disease progression, as well
as patient refusal of recommended treatment, 141840
Future research should explore reasons for nonadher-
ence to NCCN guidelines to determine how to im-
prove adherence and subsequent outcomes and cancer
survival. Fifth, the SEER registry lacks information on
other potential confounders related to access to care and
hospital/provider characteristics (ie, insurance provider,
geographic location, facility type, surgeon specialty).
Future research should include these unmeasured vari-
ables in models examining NCCN-treatment adher-
ence and survival. Finally, we used neighborhood-level
SES and may have not fully accounted for individual-
level SES.? Future studies that disentangle the role of
individual- and community-level SES are needed.

In summary, NCCN-treatment adherence is an
important quality measure of improved cancer sur-
vival.'"”!® However, our study suggests that although
treatment adherence is an independent predictor of im-
proved survival, this is not observed equally among all
racial/ethnic and SES groups. Thus, it is important to
explore social and clinical factors that shape the unique
treatment adherence and survival patterns across racial/
ethnic and socioeconomic groups. In addition, it is also
essential to consider and address structural factors that
could reduce these disparities and improve outcomes.
For instance, we need to address barriers relating to
delayed diagnoses; cost of, access to, and engagement
of care; and improved communication and shared
decision-making with patients that addresses potential
provider bias and fully educates patients on types of
treatment options available.”***" If we are to reduce
and eventually eliminate racial/ethnic and class inequal-
ities, these findings suggest we cannot treat all groups
the same. Thus, standard treatment is a starting point
but not an exhaustive task. Considerations should also
be made for factors before diagnosis and survivorship
factors after treatment that may impact survival across

racial/ethnic and SES groups.
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