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Abstract

Background: Endometrial cancer is the second most common cancer among female cancer survivors in the US
and is increasing in incidence. Rural endometrial cancer patients experience lower survival rates but the reasons for
the lower survival are not known. The aim of this study is to examine whether prognostic factors are different for
rural and urban patients in a population-based cohort.

Methods: Endometrial cancer patients diagnosed 1997-2012 were identified through the Utah Cancer Registry and
Utah Population Database. The address at cancer diagnosis was used to classify patients in rural or urban
residences. Demographic and cancer-specific characteristics were examined as prognostic factors for both all-cause
and endometrial cancer-specific mortality using Cox proportional hazards models.

Results: There were 2,994 endometrial cancer patients and 14.1% of these patients lived in rural areas at diagnosis.
Rural endometrial cancer patients were older at cancer diagnosis and did not appear to be different in terms of
obesity or overweight at cancer diagnosis. There were no differences for treatment or stage at diagnosis although
rural patients had higher proportions of higher grade. Age at diagnosis, poverty, education, and histology were
significant prognostic factors for all-cause death. Rural patients with more advanced stages of cancer had
significantly increased risks of all-cause and endometrial cancer-specific death than urban patients. Rural
endometrial cancer patients diagnosed at advanced stage had a 17-fold increase in the risk of all-cause death
compared to an 8-fold increase in death for urban patients.

Conclusions: Rural endometrial cancer patients in Utah were older at diagnosis, had higher grade and higher
comorbidities. While urban and rural endometrial cancer patients shared many prognostic factors, the risk of
mortality is greater among rural patients with advanced stage endometrial cancer. Future studies should examine
where patients are receiving treatment and how that impacts their survival and how to reduce the mortality rates
of high risk patients.

Introduction
Endometrial cancer is the second most common cancer
among female cancer survivors in the US, with an
estimated 757,190 survivors in 2017 [1]. In addition, it is
one of the few cancers in the US with an increasing

incidence rates [2]. The death rate for this cancer has
also been increasing, with an average increase of 1.4%
per year between 2005-2014 and an estimated 10,470
deaths in 2016 [3, 4]. The overall five-year survival for
endometrial cancer is 87% [3].
Older age, higher stage, grade, race, comorbidities,

obesity, and treatment are associated with lower endo-
metrial cancer survival [5–8]. There have been conflict-
ing results in the associations between cancer survival
and rural residence [5, 7, 9]. Bregar et al. reported
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decreased overall mortality for higher stage endometrial
cancer patients in rural communities with no significant
difference in lower stage patients in a population of
more than 42,000 patients [7]. While Modesitt et al.
reported significantly increased disease-specific survival
for patients in rural areas, there was no significant differ-
ence in overall survival among 3,562 endometrial cancer
patients [9].
Endometrial cancer treatment can include surgery,

chemotherapy, radiation, hormone therapy, and/or tar-
geted therapy [10]. Many of these treatment options re-
quire multiple visits over a longer period of time. Rural
patients may have a greater geographic accessibility bur-
den, which could account for the differences in treat-
ment have been observed between rural and urban
endometrial cancer patients [9, 11]. Rural patients re-
ceived a less comprehensive surgical evaluation and are
less likely to have multimodality treatment and have any
lymph nodes removed [9, 11]. These treatment differ-
ences have been previously associated with lower
survival rural endometrial cancer patients [11]. While
previous studies have examined treatment differences as
a factor in survival differences, they have not examined
how prognostic factors, such as age at diagnosis, baseline
health, and stage of diagnosis may be associated with
decreased survival in rural areas. The aim of this study
is to examine whether prognostic factors are different
for rural and urban patients, as well as to examine the
trends of treatment and mortality over time in rural and
urban areas. We examined prognostic factors in a state-
wide population-based cohort of first primary endomet-
rial cancer patients who were linked to medical record
data, cancer registry data, death records, and demo-
graphic data from the Utah Department of Health.

Methods
This cohort was established within the Utah Population
Database (UPDB), which links data from the Utah Can-
cer Registry (UCR) (one of the original NCI SEER cancer
registries), electronic medical records (EMR), statewide
healthcare data, voter registration records, residential
histories, family history records, and birth and death cer-
tificates [12]. The healthcare data from UPDB includes
ambulatory surgery and inpatient discharge data from
the entire state of Utah as well as linkage to EMR data
from 2 of the biggest healthcare providers in Utah, the
University of Utah Healthcare and Intermountain
Healthcare.
First primary endometrial cancer cases diagnosed be-

tween 1997 and 2012 were identified through UCR
(SEER ICD-O-3 codes: C54.0-C55.9). Death dates were
captured locally using Death certificates as well as
nationwide genealogy, the Social Security Death Index
(nationwide), and UCR records. Participants with

endometrial cancer were excluded if the cancer was in
situ (n=183), the cancer stage was unknown/missing (n=
153), or if grade was missing (n=471). Follow up time was
calculated as time from cancer diagnosis to either death
or to their last known date to be alive and residing in
Utah.
All participants were linked to the available healthcare

data in the UPDB. International Classification of Dis-
eases, Ninth Revision, Clinical Modification (ICD-9-CM)
codes prior to cancer diagnosis were used to create the
Charlson Comorbidity Index (CCI) for each patient at
the time of cancer diagnosis [13]. Cause of death codes
(ICD-10) were used to classify deaths as all-cause and
endometrial cancer specific deaths (C541, C549, C55).
Residence at cancer diagnosis was collected through sev-
eral sources in the UPDB. The mean time from diagno-
sis to the date the residence was captured was 0.44
years. The zip codes were linked to the Rural Urban
Commuting Area Codes (RUCA) Version 2.0 and each
zip code was designated as either urban or rural based
on the RUCA level [14]. This was based on the metro-
politan/nonmetropolitan definition where all zip codes
within an urbanized area core (population > 50,000) and
those zip codes with more than 25% of their population
commuting to urbanized area core [15]. All zip codes
were also linked to poverty and education data obtained
through UDS Mapper, which incorporates data from the
American Community Survey [16]. The poverty data
used were the percentage of population in each zip code
below the federal poverty level. The education data were
the percentage of population in each zip code who had
not obtained a high school diploma.
Endometrial cancer histologies were categorized using

SEER ICD-O-3 morphology codes. Cancers were classi-
fied as type I and II based on histological subtypes:
adenocarcinoma, endometrioid, mucinous adenocarcin-
oma, and adenocarcinoma with squamous differentiation
were classified as type I (ICD-O-3 morphology codes:
8140, 8260, 8380, 8382, 8480, 8482, 8560, and 8570) and
clear-cell carcinomas and papillary serous carcinomas as
type II (ICD-O-3 morphology codes: 8310, 8441, and
8460) which were grade 3 or higher [17, 18].

Statistical Methods
The earliest body mass index (BMI) measurement at
least 1 year before cancer diagnosis was calculated to as-
sess baseline BMI. Approximately 28% of all subjects
were missing BMI, thus we imputed BMI for the 28%
who were missing it using age at diagnosis, sex, race,
and CCI as predictors using multiple imputation. We
compared Cox proportional hazards regression models
including only those who had BMI in the data and with
the full study population, including those who had
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imputed BMI, to assure that our inferences did not
change due to the imputed BMI.
Chi-square tests were used to assess differences in the

demographic characteristics between endometrial cancer
patients in rural and urban areas. Unadjusted Kaplan-
Meier survival curves by residence were created and the
logrank test was used to compare the survival between
rural and urban endometrial cancer patients. Cox pro-
portional hazards were used to calculate hazard ratios
for the risk factors of all-cause death as well as endomet-
rial cancer specific death. Models were adjusted on po-
tential confounders selected based on prior knowledge
as appropriate. All models were stratified by residence
(urban/rural). All analyses were conducted using SAS
9.4. This study was approved by the University of Utah
Institutional Review Board.

Results
There were a total of 2,994 endometrial cancer patients
included in this study, with 85% (2,573) living in urban
areas at diagnosis. The average follow-up time was 7.3
years (standard deviation=6.2). The majority of patients
were overweight (29.1%) or obese (43.4%) at diagnosis.
Patients in urban areas were significantly younger on
average at diagnosis (60.8 vs 63.0 years old, P = .0009)
and had significantly lower mortality (P = .0246) than
those in rural areas (Table 1). Table 2 shows the clinical
characteristics by residence. The majority of patients in
both rural (67.0%) and urban (65.2%) areas received sur-
gery as their only treatment for the endometrial cancer.
Grade of endometrial cancer was significantly different
between the 2 groups with the urban population having
higher rates of grade I (48.2% vs 43.5%). Figure 1 shows
the survival curves for all-cause death and endomet-
rial cancer specific death by residence. While in both
survival curves, rural endometrial cancer patients had
lower survival, neither all-cause death nor endometrial
cancer specific death had a significant p-value in the
logrank test.
While the crude hazard ratio for all-cause death was

significantly increased for rural patients compared to
urban patients, increased risks were not observed in the
adjusted models for both all-cause death (HR=1.12, 95%
CI=0.94, 1.35) and endometrial cancer specific death
(HR=1.09, 95% CI=0.80, 1.48). All-cause risk of death
significantly decreased in 2005-2008 and 2009-2012 in
urban endometrial patients (HR=0.70, 95% CI=0.56, 0.86
and HR=0.74, 95% CI=0.59, 0.93) (Table 3). However,
this decrease was not observed among rural endometrial
cancer patients (HR=1.29, 95% CI=0.81, 2.07 and HR=
1.32, 95% CI=0.81, 2.14). Neither urban nor rural
residence had significant changes in endometrial cancer
specific death over time. The risk of all-cause death and
death from endometrial cancer were lower in nearly all

age groups in urban areas than in rural areas. However,
there was no significant difference between rural vs.
urban residence. Neither BMI nor CCI were associated
with an increased risk for all-cause death or endometrial
cancer death. However, urban patients with a CCI score
of 2 or greater had significantly lower rates of endomet-
rial cancer death (HR=0.70, 95% CI=0.52, 0.94).
Table 4 shows the hazard ratios for clinical character-

istics by residence for both all-cause death and endomet-
rial cancer specific death. Both treatment and tumor
type were significantly associated with all-cause death
and endometrial cancer specific death in both urban and
rural areas. Patients with regional and advanced endo-
metrial cancer when compared to local endometrial can-
cer had significantly increased risks in both all-cause
death and endometrial cancer specific deaths in rural
areas compared to urban areas. The risks for endomet-
rial cancer specific death were more than doubled in
rural areas compared to urban areas for regional cancer
(HR=7.63, 95% CI=3.64, 16.01 vs HR=3.08, 95% CI=2.31,
4.10). Two histologies were associated with significantly
higher risk of all-cause death in rural patients: serous
adenocarcinoma (HR=2.16, 95% CI=1.05, 4.48 vs HR=
0.90, 95% CI=0.66, 1.24) and clear cell carcinoma (HR=
6.45, 95% CI=2.37, 17.54 vs HR=1.84, 95% CI=1.00,
3.38). Those with clear cell carcinoma also had a signifi-
cantly increased risk in rural areas compared to urban
areas for endometrial cancer specific death (HR=10.85,
95% CI=3.12, 37.73 vs HR=0.58, 95% CI=0.14, 2.34).

Discussion
We conducted the first population-based assessment of
prognostic factors in urban and rural areas among endo-
metrial cancer patients. As expected, age at cancer diag-
nosis, treatment, grade, stage, type, and histology were
significant risk factors for all-cause death. However, the
levels of risk were different between urban and rural
endometrial cancer patients in Utah. Endometrial cancer
patients with regional and advanced stages disease were
significantly more likely to die either due to all-cause
and endometrial cancer specific mortality in rural areas
than in urban areas. There were also differences in hist-
ology and grade, with rural endometrial cancer patients
with clear cell carcinoma having significantly increased
risk of death and urban endometrial cancer patients with
higher grade cancer having increased risk of death.
Studies have shown that rural cancer survivors have

worse overall health than urban cancer survivors [19].
This includes comorbidities, psychological distress, and
lower levels of physical activity [19, 20]. A recent study
observed significantly increased risk of death in rural
endometrial cancer patients compared to urban patients,
however they were not able to include BMI and baseline
health which we included [11]. Generally, in our study
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Table 1 Demographic characteristics of endometrial cancer patients by residence at diagnosis
Total Urban Rural p-value

N=2,994 N=2,573 N=421

N (%) N(%) N(%)

Age at cancer diagnosis

< 40 162 (5.4) 147 (5.7) 15 (3.6) 0.0068

40-49 349 (11.7) 303 (11.8) 46 (10.9)

50-59 862 (28.8) 757 (29.4) 105 (24.9)

60-69 845 (28.2) 729 (28.3) 116 (27.6)

70-79 522 (17.4) 425 (16.5) 97 (23.0)

80+ 254 (8.5) 212 (8.2) 42 (10.0)

Diagnosis year

1997-2000 637 (21.3) 541 (21.0) 96 (22.8) 0.5528

2001-2004 695 (23.2) 591 (23.0) 104 (24.7)

2005-2008 773 (25.8) 674 (26.2) 99 (23.5)

2009-2012 889 (29.7) 767 (29.8) 122 (29.0)

Body mass index at diagnosis

<18 kg/m2 31 (1.0) 26 (1.0) 5 (1.2) 0.7549

18-24.9 kg/m2 795 (26.6) 688 (26.7) 107 (25.4)

25-29.9 kg/m2 870 (29.1) 753 (29.3) 117 (27.8)

30+ kg/m2 1,298 (43.4) 1106 (43.0) 192 (45.6)

Race

White 2,847 (95.1) 2,446 (95.1) 401 (95.3) 0.8028

Other 134 (4.5) 115 (4.5) 9 (4.5)

Missing 13 (0.4) 12 (0.5) 1 (0.2)

Charlson Comorbdity Index

0 1,830 (61.1) 1561 (60.7) 269 (63.9) 0.0467

1 640 (21.4) 569 (22.1) 71 (16.9)

2+ 524 (17.5) 443 (17.2) 81 (19.2)

Vital Status

Alive 2,061 (68.8) 1,791 (69.6) 270 (64.1) 0.0246

Dead 933 (31.2) 782 (30.4) 151 (35.9)

Cause of death

Endometrial cancer COD 335 (11.9) 284 (11.0) 51 (12.1) 0.5160

Cancer (not endometrial) COD 520 (17.4) 441 (17.1) 79 (18.8) 0.4145

Non cancer COD 318 (10.6) 263 (10.2) 55 (13.1) 0.0793

Family history of any cancer

First degree relative 1,149 (38.4) 955 (37.1) 194 (46.1) 0.0005

Second degree relative 1,362 (45.5) 1,132 (44.0) 230 (54.6) <0.0001

Third degree relative 1,316 (44.0) 1,087 (42.3) 229 (54.4) <0.0001

Any relative 1,654 (55.2) 1,383 (53.8) 271 (64.4) <0.0001

Family history of endometrial cancer

First degree relative 116 (3.9) 89 (3.5) 27 (6.4) 0.0036

Second degree relative 184 (6.2) 156 (6.1) 28 (6.7) 0.6415

Third degree relative 259 (8.7) 214 (8.3) 45 (10.7) 0.1085

Any relative 494 (16.5) 404 (15.7) 90 (21.4) 0.0036

Mean (std) Mean (std) Mean (std) p-value

Percent of zip code living below poverty 12.7% (7.1%) 12.5% (7.0%) 14.2% (7.4%) <0.0001

Percent of zip code without a high school diploma 9.1% (6.6%) 8.8% (6.7%) 10.4% (5.9%) <0.0001
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rural endometrial cancer patients had higher rates of
multiple comorbidities. Much of these differences have
been explained through socioeconomic status (SES) and
education [9]. While those living in rural areas in our
study overall lived in zip codes with higher rates of pov-
erty and lower rates of education, we did not observe
any significant differences of the effect of education and
poverty on mortality between urban and rural patients.
We observed that patients in rural areas with regional

and advanced endometrial cancer had significantly
higher risk of both endometrial cancer specific death

and all-cause death than those in urban areas. This may
be a result of reduced access to healthcare. Patients in
rural areas are likely to live much farther from a cancer
center and may have less access to adjuvant therapy,
which has been associated with decreased survival
[11, 21]. Patients may also be offered therapy, but may
decline it due to reasons such as distance and cost. This
difference in treatment, especially treatment beyond sur-
gery, may account for decreased survival in rural areas.
Non-white endometrial cancer patients living in urban

areas had a significantly increased risk for endometrial

Table 2 Clinical characteristics of endometrial cancer patients by residence at diagnosis

Total Urban Rural p-value

N=2,994 N=2,573 N=421

N (%) N(%) N(%)

Treatment

Surgery only 1,961 (65.5) 1,679 (65.2) 282 (67.0) 0.1452

Surgery and radiation 605 (20.2) 537 (20.9) 68 (16.2)

Surgery, radiation, and chemotherapy 131 (4.4) 110 (4.3) 21 (5.0)

Other combination 130 (4.3) 112 (4.4) 18 (4.3)

None 45 (1.5) 36 (1.4) 9 (2.1)

Missing 122 (4.1) 99 (3.9) 23 (5.5)

Grade

Grade I (Well differentiated) 1,422 (47.5) 1,239 (48.2) 183 (43.5) 0.0194

Grade II (Moderately differentiated) 921 (30.8) 783 (30.4) 138 (32.8)

Grade III (Poorly differentiated) 549 (18.3) 473 (18.4) 76 (18.1)

Grade IV (Undifferentiated) 102 (3.4) 78 (3.0) 24 (5.7)

Cancer stage at diagnosis

Local (Stage I) 2,304 (77.0) 1,993 (77.5) 311 (73.9) 0.2383

Regional (Stage II) 521 (17.4) 436 (17.0) 85 (20.2)

Advanced (Stage III and IV) 169 (5.6) 144 (5.6) 25 (5.9)

Type

Type I 2,220 (74.2) 1,918 (74.5) 302 (71.7) 0.2697

Type II 430 (14.4) 369 (14.3) 61 (14.5)

Other 344 (11.5) 286 (11.1) 58 (13.8)

Histology

Endometrioid adenocarcinoma 2,035 (68.0) 1,779 (69.1) 256 (60.8) 0.0649

Adenocarcinoma, NOS 388 (13.0) 314 (12.2) 74 (17.6)

Adenocarcinoma with squamous differentiation 63 (2.1) 57 (2.2) 6 (1.4)

Serous adenocarcinoma 105 (3.5) 90 (3.5) 15 (3.6)

Clear cell carcinoma 24 (0.8) 19 (0.7) 5 (1.2)

Mixed cell adenocarcinoma 55 (1.8) 45 (1.8) 10 (2.4)

Mucinous adenocarcinoma 49 (1.6) 41 (1.6) 8 (1.9)

Carcinosarcoma 45 (1.5) 38 (1.5) 7 (1.7)

Stromal sarcoma 52 (1.7) 44 (1.7) 8 (1.9)

Leiomyosarcoma 51 (1.7) 43 (1.7) 8 (1.9)

Other 127 (4.2) 103 (4.0) 24 (5.7)
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cancer specific death. This risk was not increased for
rural endometrial cancer patients, which may be due to
the small sample of non-white patients (n=19).
Decreased survival has been well established in black
women with endometrial cancer when compared to
white women [22–24]. Out of the non-white urban
population in our study, only 12 (10.4%) were black.
The other non-white women were Asian and Pacific
Islander (66.1%) and American Indian (23.5%). Asians
have similar or higher survival rates to non-Hispanic
white women, whereas American Indian/Alaska
Natives h have worse survival [23, 25]. The sample
sizes of individual non-white racial groups were too
small to determine alone.

This study has several limitations. First, the popula-
tion includes only to endometrial cancer patients di-
agnosed in Utah. Utah has a less diverse population
than the rest of the nation on average and tends to
be one the healthiest states. This allowed for a more
homogenous study population. Another limitation is
having a small rural population. There were several
risk factors where we may not have had enough
power to detect a significant risk, as well as risk
factors, like some histologies, that did not have any
rural patients. We also did not have data on where
the patients received treatment, only where their resi-
dence was at the time of diagnosis. Patients in rural
areas may have travelled to large cancer centers for

Fig. 1 Unadjusted Kaplan-Meier survival curves for all-cause death and endometrial cancer specific death by residence (rural/urban) with logrank
test p-value
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treatment or have been offered treatment and had to
decline due to distance, which we could not assess.
There are several strengths to this study as well. This

is a statewide study covering a time period of more than
15 years. The major strength of this study is the popula-
tion based design with nearly 3000 endometrial cancer
survivors. Another strength is the amount of medical
record data. By having complete EMR data from 2 of the

biggest medical care providers in the state of Utah as
well as complete statewide ambulatory surgery and
inpatient data, we were able to capture the baseline
Charlson Comorbidity Index. We also had data on
obesity at baseline through the UPDB. Most studies on
cancer survival that are population-based have not been
able to report on obesity. Also, through UPDB and
UCR, we were able to have data from numerous sources

Table 3 Hazard ratios for survival by demographic characteristics by residence at diagnosis

All Death Endometrial Cancer Death

Urban Rural Urban Rural

Adjusted HR (95%CI) Adjusted HR (95%CI) Adjusted HR (95%CI) Adjusted HR (95%CI)

Age at cancer diagnosisa

< 40 0.28 (0.16, 0.48) 0.79 (0.19, 3.41) 0.43 (0.22, 0.85) --

40-49 0.36 (0.26, 0.52) 0.64 (0.28, 1.47) 0.46 (0.27, 0.79) 0.26 (0.03, 2.06)

50-59 0.63 (0.50, 0.79) 0.85 (0.48, 1.51) 0.75 (0.53, 1.07) 1.09 (0.44, 2.68)

60-69 Reference Reference Reference Reference

70-79 2.02 (1.67, 2.45) 2.73 (1.74, 4.28) 1.73 (1.26, 2.36) 2.49 (1.16, 5.34)

80+ 3.95 (3.19, 4.88) 6.28 (3.76, 10.48) 2.51 (1.70, 3.71) 4.36 (1.79, 10.63)

Diagnosis yearb

1997-2000 Reference Reference Reference Reference

2001-2004 0.86 (0.72, 1.04) 0.88 (0.56, 1.38) 1.11 (0.79, 1.57) 1.74 (0.72, 4.23)

2005- 2008 0.70 (0.56, 0.86) 1.29 (0.81, 2.07)* 0.94 (0.66, 1.35) 2.35 (0.99, 5.56)

2009-2012 0.74 (0.59, 0.93) 1.32 (0.81, 2.14)* 1.16 (0.82, 1.65) 1.85 (0.76, 4.50)

Body mass index at baselinec

<18 kg/m2 1.31 (0.67, 2.56) 1.29 (0.31, 5.38) 1.41 (0.52, 3.87) 4.11 (0.91, 18.53)

18-24.9 kg/m2 Reference Reference Reference Reference

25-29.9 kg/m2 0.92 (0.77, 1.11) 1.08 (0.69, 1.69) 0.92 (0.68, 1.25) 0.67 (0.29, 1.53)

30+ kg/m2 1.03 (0.87, 1.23) 1.38 (0.91, 2.10) 0.99 (0.74, 1.33) 1.39 (0.69, 2.78)

Raced

White Reference Reference Reference Reference

Non-White 1.02 (0.71, 1.47) 0.43 (0.14, 1.35) 1.69 (1.06, 2.69) 0.86 (0.21, 3.54)

Charlson Comorbdity Indexe

0 Reference Reference Reference Reference

1 1.08 (0.86, 1.36) 1.17 (0.70, 1.97) 0.86 (0.62, 1.19) 1.02 (0.46, 2.26)

2+ 1.20 (0.98, 1.46) 1.09 (0.70, 1.69) 0.70 (0.52, 0.94) 0.72 (0.36, 1.46)

Percent of people in their zip code living below povertyf

≤11.3% Reference Reference Reference Reference

>11.3% 1.38 (1.19, 1.59) 1.39 (1.00, 1.94) 1.18 (0.93, 1.50) 1.22 (0.69, 2.15)

Percent of people in their zip code without a high school diplomaf

≤7.3% Reference Reference Reference Reference

>7.3% 1.28 (1.11, 1.47) 0.95 (0.66, 1.36) 1.18 (0.94, 1.50) 0.88 (0.48, 1.64)

* Hazard Ratios between residence groups p-value <0.05
a adjusted for year of diagnosis, BMI, CCI, race, stage, grade, education, and poverty
b adjusted for BMI, CCI, and age at diagnosis
c adjusted for age at diagnosis, race, education, and poverty
d not adjusted
e adjusted for age at diagnosis, race, education, and poverty
f adjusted for age at diagnosis and race
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to assess demographic and cancer specific risk factors in
rural and urban areas.
Overall, many of the expected risk factors for death

in endometrial cancer patients were significantly
increased in both rural and urban areas. However,
there were some significant differences including rural
endometrial cancer patients in more advanced stages

having higher risk of death. More research needs to
be done specifically looking at rural endometrial
cancer patients in advanced stages to learn what can
be done to reduce the mortality. Future studies
should also examine not only where patients live at
diagnosis, but where they are receiving treatment and
how that impacts their survival.

Table 4 Hazard ratios for survival by clinical characteristics by residence at diagnosis

All Death Endometrial Cancer Death

Urban Rural Urban Rural

Adjusted HR (95%CI) Adjusted HR (95%CI) Adjusted HR (95%CI) Adjusted HR (95%CI)

Treatmenta

Surgery only Reference Reference Reference Reference

Surgery and radiation 1.44 (1.19, 1.73) 1.31 (0.80, 2.14) 1.99 (1.49, 2.66) 2.10 (0.97, 4.56)

Surgery, radiation, and chemotherapy 2.85 (1.99, 4.09) 2.17 (0.97, 4.84) 3.81 (2.41, 6.04) 3.52 (1.12, 11.07)

Other combination 7.23 (5.53, 9.45) 4.01 (1.95, 8.28) 10.29 (7.28, 15.54) 7.21 (2.64, 19.70)

Gradeb

Grade I (Well differentiated) Reference Reference Reference Reference

Grade II (Moderately differentiated) 1.53 (1.27, 1.84) 1.11 (0.73, 1.70) 4.01 (2.57, 6.27) 1.27 (0.50, 3.23)*

Grade III (Poorly differentiated) 2.81 (2.31, 3.43) 2.60 (1.70, 3.97) 10.74 (6.94, 16.62) 5.31 (2.37, 11.92)

Grade IV (Undifferentiated) 4.16 (3.00, 5.77) 8.54 (4.63, 15.77)* 15.46 (9.02, 26.50) 13.51 (5.03, 36.31)

Cancer stage at diagnosisc

Local (Stage I) Reference Reference Reference Reference

Regional (Stage II) 1.95 (1.64, 2.33) 3.09 (2.08, 4.59)* 3.08 (2.31, 4.10) 7.63 (3.64, 16.01)*

Advanced (Stage III and IV) 7.98 (6.34, 10.04) 16.54 (9.45, 28.96)* 10.91 (7.88, 15.12) 42.87 (17.28, 106.34)*

Typed

Type I Reference Reference Reference Reference

Type II 2.72 (2.27, 3.24) 3.24 (2.12, 4.96) 5.68 (4.27, 7.57) 8.42 (4.16, 17.05)

Other 3.57 (2.98, 4.27) 3.61 (2.41, 5.41) 8.44 (6.33, 11.25) 7.46 (3.64, 15.29)

Histologye

Endometrioid adenocarcinoma Reference Reference Reference Reference

Adenocarcinoma, NOS 0.98 (0.78, 1.22) 1.10 (0.66, 1.86) 0.74 (0.47, 1.19) 0.44 (0.09, 2.04)

Adenocarcinoma with squamous differentiation 1.26 (0.80, 1.99) 1.28 (0.43, 3.81) 1.25 (0.60, 2.60) --

Serous adenocarcinoma 0.90 (0.66, 1.24) 2.16 (1.05, 4.48)* 0.81 (0.52, 1.27) 2.50 (0.83, 7.51)

Clear cell carcinoma 1.84 (1.00, 3.38) 6.45 (2.37, 17.54)* 0.58 (0.14, 2.34) 10.85 (3.12, 37.73)*

Mixed cell adenocarcinoma 1.12 (0.65, 1.94) 0.98 (0.29, 3.27) 0.59 (0.24, 1.46) 0.67 (0.08, 5.65)

Mucinous adenocarcinoma 0.94 (0.57, 1.56) 0.38 (0.05, 2.75) 1.19 (0.48, 2.93) --

Carcinosarcoma 1.89 (1.28, 2.78) 1.00 (0.39, 2.57) 2.40 (1.46, 3.92) 0.75 (0.18, 3.21)

Stromal sarcoma 1.81 (1.09, 3.01) 0.56 (0.15, 2.08) 1.25 (0.59, 2.62) 1.19 (0.23, 6.27)

Leiomyosarcoma 2.00 (1.32, 3.03) 3.75 (1.45, 9.73) 1.16 (0.64, 2.10) 1.77 (0.34, 9.18)

Other 1.69 (1.26, 2.25) 1.73 (0.95, 3.16) 1.35 (0.87, 2.10) 2.05 (0.82, 5.16)

* Hazard Ratios between residence groups p-value <0.05
a adjusted for BMI, race, year of diagnosis, age at diagnosis, CCI, poverty, and education
b adjusted for stage, race, age at diagnosis, year of diagnosis, BMI, and CCI
c adjusted for grade, race, age at diagnosis, year of diagnosis, BMI, CCI, poverty, and education
d adjusted for BMI, race, age at diagnosis, CCI, poverty, and education
e adjusted for age at diagnosis, year of diagnosis, BMI, race, CCI, grade, and stage
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