Original research

INTERNATIONAL JOURNAL OF

GYNECOLOGICAL CANCER

OPEN ACCESS

» Additional supplemental
material is published online
only. To view, please visit the
journal online (http://dx.doi.org/
10.1136/ijgc-2021-003096).

For numbered affiliations see
end of article.

Correspondence to

Dr Keely Krolikowski Ulmer,
Gynecologic Oncology, The
University of lowa Hospitals and
Clinics, lowa City, IA 52242,
USA; keely-ulmer@uiowa.edu

Abstract presented at Society of
Gynecologic Oncology Annual
Meeting March 19-21, 2021.

Received 10 September 2021
Accepted 31 January 2022
Published Online First

23 February 2022

| '.) Check for updates

© IGCS and ESGO 2022.
Re-use permitted under CC BY.
Published by BMJ.

To cite: Ulmer KK,
Greteman B, Cardillo N,

et al. Int J Gynecol Cancer
2022;32:540-546.

Disparity of ovarian cancer survival between
urban and rural settings
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HIGHLIGHTS

1

 Patients with ovarian cancer living in rural areas have worse survival than those living in metropolitan areas
o Rural residency should be considered an independent risk factor for poorer ovarian cancer survival
» Further studies are needed to find actionable factors to improve disparities in survival of patients living in rural areas

ABSTRACT

Objective To determine if there is a difference in overall
survival of patients with epithelial ovarian cancer in rural,
urban, and metropolitan settings in the United States.
Methods We performed a retrospective cohort study
using 2004—-2016 National Cancer Database (NCDB) data
including high and low grade, stage I-IV disease. Bivariate
analyses used Student’s t-test for continuous variables
and ? test for dichotomous variables. Kaplan-Meier
curves estimated survival of patients based on location of
residence, and univariate analyses using Cox proportional
HR assessed survival based on baseline characteristics.
Multivariate analysis was performed to account for
significant covariates. Propensity score matching was used
to validate the multivariate survival model. For all tests,
p<0.05 was considered statistically significant.

Results A total of 111627 patients were included with
a mean age of 62.5 years for metroolitan (range 18-90),
64.0 years for rural (range 19-90) and 63.2 years for
urban areas (range 18-90). Of all patients included,
94290 were in a metropolitan area (counties >1 million
population or 50000-999999), 15386 were in an urban
area (population of 10000-49999), and 1951 were in

a rural area (non-metropolitan/non-core population).
Univariate Cox proportional hazards models showed
clinically significant differences in survival in patients
from metropolitan, urban, and rural areas. Multivariate Cox
proportional hazards models showed a clinically significant
increase in HRs for patients in rural settings (HR 1.17;
95% Cl 1.06 to 1.29). Increasing age and stage, non-
insured status, non-white race, and comorbidity were also
significant for poorer survival.

Conclusion Patients with ovarian cancer who live in
rural settings with small populations and greater distance
to tertiary care centers have poorer survival. These
differences hold after controlling for stage, age, and other
significant risk factors related to poorer outcomes. To
improve clinical outcomes, we need further studies to
identify which of these factors are actionable.

INTRODUCTION

Public health has addressed health inequalities for
centuries, but the disparity in survival for 19th century
urban residents due to overcrowding has now shifted

to one for those living in rural areas.” In the past
several decades, the historical advantages of those
living in rural areas has conversely become a ‘rural
mortality penalty’ despite the all cause death rate in
the United States reaching historic lows.* Between
1999 and 2014, annual age-adjusted death rates
and potentially excess deaths for the five leading
causes of death in the United States (heart disease,
cancer, unintentional injury, chronic lower respiratory
disease, and stroke) were higher in rural areas.’® As
rural America is home to 22.8% of US women aged 18
and older, addressing and examining the crisis of rural
public health is of paramount importance.”

Patients living in rural areas have poorer cancer
outcomes compared with similar populations in
more metropolitan areas.®'2 Living in a rural area
may be a contributing barrier to high-quality ovarian
cancer care.""® A study done in 2021 concluded that
rural residence and living long distances from the
reporting hospital were associated with later-stage
diagnoses and lower survival rates in young patients
with cancer.'® Similarly, studies have suggested that
patients with ovarian cancer living in rural areas
present with later stage disease at diagnosis and have
shorter survival than their urban counterparts.'” '
Over 99% of gynecological oncology providers in the
United States work in metropolitan counties, despite
approximately 20% of their patients living in rural
counties. Studies examining risk factors for ovarian
cancer have suggested that rurality is an independent
risk factor in the United States and in other coun-
tries. These studies show possible, but inconclusive,
statistical differences in ovarian cancer outcomes for
patients living in rural areas, which prompts further
investigation.”®? Because of poorer survival, with
nearly one in five of all patients with ovarian cancer
living rurally, it is of utmost importance to examine the
effect of rural residence on ovarian cancer outcomes.

We hypothesize that individuals with ovarian
cancer living in rural areas have poorer outcomes
than those living in urban and metropolitan areas. This
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National Cancer Database
Ovarian Cancer
N =211,937

Excluded: Non-epithelial, Benign
- Granulosa-stromal tumors: 3,418

- Sertoli-stromal tumors: 347

- Sex-stromal tumors : 67

- Steroid cell tumors : 73

- Germ cell tumors : 1,374

- Miscellaneous tumors: 32,272

- Benign: 58,803

- Borderline: 560

Epithelial Ovarian Cancer
N = 115,023

County of residence:
- Unknown: 3,396

Known County of

Residence
N =111,627
Metro Urban Rural
N = 94,290 N = 15,386 N =1,951
Figure 1 Inclusion and exclusion criteria from the National

Cancer Database, ovarian cancer subset. Exclusion criteria
were applied so that only those with epithelial ovarian cancer
and known county of residence were included.

study sought to assess the effect of rurality on clinical outcomes
in patients with epithelial ovarian cancer from the National Cancer
Database (NCDB).

METHODS

Study Population

We performed a retrospective cohort study using NCDB data to
identify women diagnosed with epithelial ovarian cancer between
2004 and 2016. Data were extracted from the ovarian cancer
subset of the 2004—-2016 NCDB, a nationwide oncology outcomes
database for more than 1500 Commission on Cancer accredited
cancer programs in the United States and Puerto Rico. Inclusion
criteria were all patients with epithelial ovarian cancer and a
known county of residence according to the NCDB database for the
required years. We excluded patients with non-epithelial ovarian
tumors or benign pathology, and those with an unknown county of
residence (Figure 1).

Residence was defined using the National Center for Health
Statistics urban—rural classification scheme for counties®* and
divided into three categorical variables based on the census tract
in the county where the patient lived at the time of diagnosis."”
Patients were categorized as metropolitan if they lived in a county
of more than 50000 people, urban if they lived in a county of
10000-49999, and rural if they lived in a county with less than
10000 people.

Statistical Analysis

Univariate patient characteristics included known determinants of
health, including age, race, stage, location of residence, income,
education, type of insurance, comorbidities, year of diagnosis, days
to treatment and to surgery, distance to tertiary level hospital, and
surgical outcomes. Distance to tertiary hospitals was measured
from the centroid of the patient’s zip code (or the city if the zip
code was not available) to the location of the hospital, based on the
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street address for the facility. Most variables were categorical: race,
stage, location of residence, income, education, type of insurance,
comorbidities, year of diagnosis, residual disease, and sequence
of treatment. The rest were analyzed as continuous variables: age,
days to treatment and to surgery, distance to tertiary level hospital.
The categories of each variable are displayed in Table 1.

A crude comparison of residence and survival was conducted
with Kaplan-Meier curves. We performed univariate analyses using
the Cox proportional hazards models to assess survival of patients
based on baseline characteristics. Cox proportional hazards models
were created for variables significant (p<0.05) in univariate anal-
yses. Univariate survival analysis was performed with all initial
continuous and categorical categories as described previously.

For the multivariate analysis we created dummy variables for
three of the categorical features to simplify analysis and interpreta-
tion of the data: race was dichotomized into white and non-white,
and Charlson comorbidities score into <2and >2, while insurance
status was categorized as government (referent), private, and
non-insured. Then multivariate Cox proportional hazards models
were created to adjust for all significant covariates associated
with survival. Furthermore, to account for any assignment and/or
selection biases associated with referral centers, we performed a
propensity score matching for the outcome of interest and covari-
ates included in the Cox model. Nearest neighbor matching was
used for propensity matching with the Matchit R package.”?’
After matching, 41413 people in each survival group were avail-
able for analysis. To visualize multivariate survival model results,
we created forest plots (Online supplemental file 1). For all tests,
p values less than 0.05 were considered statistically significant.
Data analysis was performed using R environment for statistical
computing and graphics (www.r-project.org). In accordance with
the journal’s guidelines, we will provide our data for the reproduc-
ibility of this study in other centers if requested.

RESULTS

Atotal of 111627 patients were included in our analysis, with 84.5%
from metropolitan areas, 13.8% from urban areas, and 1.7% from
rural areas. Patient demographics are depicted in Table 1. Patients
from rural patients (1.7%) were older (64 years; p<0.001), more
often white (92.3%; p<0.001), poor (40.4% with income <$38 000
per year; p<0.001), uneducated, and were diagnosed with later
stage cancers (27.1% stage IV; p<0.001) (Table 1).

Survival Analysis

In univariate analyses, patients with increasing age (HR 1.03,
95%Cl 1.03 to 1.03), non-white race (1.18, 1.15 to 1.22),
increased Charlson comorbidity index (1.16, 1.14 to 1.18), lack
of insurance (1.24, 1.18 to 1.31), income <$38000 (1.13, 1.10
to 1.15), increasing FIGO (International Federation of Gynecology
and Obstetrics) stage (stage II: 2.00, 1.90 to 2.10; stage llI: 4.55,
4.39 1o 4.72; stage IV: 8.34, 8.03 to 8.66), and county of residence
(rural (<2500 population), not close to a metropolitan area: 1.17,
1.06 to 1.29) had lower survival. Univariate results also revealed
significant differences in ovarian cancer outcomes for those living
in rural areas compared with those in metropolitan areas (with
population of 1 million or more). Patients with ovarian cancer living
in rural areas were found to have worse survival than patients living
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Table 1 Patients’ baseline characteristics based on their county of residence

Total Metropolitan Rural Urban p-value
Total 111627 94290 1951 15386
Age (mean) 62.7 62.5 64 63.2 <0.001
Race
White 96697 (86.6%) 80658 (85.5%) 1801 (92.3%) 14238 (92.5%)
American Indian 408 (0.4%) 261 (0.3%) 27 (1.4%) 120 (0.78%) <0.001
Asian 3418 (3.1%) 3314 (3.5%) 4(0.2%) 100 (0.65%) <0.001
Black 8853 (7.9%) 8026 (8.5%) 105 (5.4%) 722 (4.7%) <0.001
Pacific 213 (0.2%) 189 (0.2%) 1(0.01%) 23 (0.16%) 0.04
Unknown 2038 (1.8%) 1842 (2.0%) 13 (0.7%) 183 (1.2%)
Spanish
Non-Spanish 99475 (89.1%) 83615 (88.7%) 1775 (91.0%) 14085 (91.5%)
Spanish 6271 (5.6%) 5941 (6.3%) 25 (1.3%) 305 (2.0%) <0.001
Unknown 5881 (5.3%) 4734 (5.0%) 151 (7.7%) 996 (6.5%)
Insurance
Medicare 47010 (43%) 38721 (41.1%) 968 (49.6%) 7321 (47.6%)
Medicaid 6785 (6.2%) 5672 (6.0%) 110 (5.6%) 1003 (6.5%) 0.01
Not insured 4503 (4.1%) 3722 (3.95%) 100 (5.1%) 681 (4.4%) 0.63
Other government 1041 (1%) 843 (0.9%) 20 (1.0%) 178 (1.15%) 0.25
Private 49912 (45.7%) 43365 (45.9%) 708 (36.3%) 5839 (37.9%) <0.001
Insurance status unknown 2376 (2.2%) 1967 (2.1%) 45 (2.3%) 364 (2.4%) 0.60
Income ($)
<38000 17405 (15.6%) 11771 (12.5%) 788 (40.4%) 4846 (31.5%) <0.001
38000-47999 25369 (22.7%) 18159 (19.3%) 743 (38.1%) 6467 (42.0%) <0.001
48000-62999 30105 (27%) 26445 (28.0%) 351 (18.0%) 3309 (21.5%) <0.001
>63000 38548 (34.5%) 37764 (40.1%) 58 (3.0%) 726 (4.7%)
Unknown 200 (0.2%) 151 (0.2%) 11 (0.6%) 38 (0.2%)
High school education (%)
<7.0 28828 (25.8%) 27262 (28.9%) 200 (10.3%) 1366 (8.9%)
7.0-12.9 37225 (33.3%) 31978 (33.9%) 531 (27.2%) 4716 (30.7%) <0.001
13.0-20.9 27835 (24.9%) 21507 (22.8%) 633 (32.4%) 5695 (37.0%) <0.001
>21 17590 (15.8%) 13433 (14.2%) 578 (29.6%) 3579 (23.3%) <0.001
Unknown 149 (0.1%) 110 (0.1%) 9 (0.5%) 30 (0.2%)
Mean distance to care center (miles 35 27.4 88.4 72.9 <0.001
Charlson score 2.22 2.22 2.24 2.25 <0.001
Year of diagnosis 0.004
2004 5915 (5.3%) 4992 (5.3%) 108 (5.5%) 815 (5.3%)
2005 6369 (5.7%) 5375 (5.7%) 103 (5.3%) 891 (5.8%)
2006 6663 (6.0%) 5529 (5.9%) 112 (5.7%) 1022 (6.6%)
2007 7385 (6.6%) 6267 (6.6%) 139 (7.1%) 979 (6.4%)
2008 7910 (7.1%) 6613 (7.0%) 158 (8.1%) 1139 (7.4%)
2009 8162 (7.3%) 6924 (7.3%) 158 (8.1%) 1080 (7.0%)
2010 8336 (7.5%) 7045 (7.5%) 164 (8.4%) 1127 (7.3%)
2011 8951 (8.0%) 7528 (8.0%) 153 (7.8%) 1270 (8.3%)
2012 9430 (8.4%) 7980 (8.5%) 148 (7.6%) 1302 (8.5%)
2013 10340 (9.3%) 8698 (9.2%) 189 (9.7%) 1453 (9.4%)
2014 10627 (9.5%) 8969 (9.5%) 170 (8.7%) 1488 (9.7%)
2015 11154 (10.0%) 9538 (10.1%) 180 (9.2%) 1436 (9.3%)
Continued
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Table 1 Continued

Total Metropolitan Rural Urban p-value
2016 10385 (9.3%) 8832 (9.4%) 169 (8.7%) 1384 (9.0%)
Grade 0.03
high 69084 (61.9%) 58132 (61.7%) 12083 (61.7%) 9749 (63.4%)
low 11028 (9.9%) 9370 (9.9%) 175 (9.0%) 1483 (9.6%)
unknown 31515 (28.2%) 26788 (28.4%) 573 (29.4%) 4154 (27.0%)
FIGO stage
Stage | 24327 (21.8%) 20667 (21.9%) 417 (21.4%) 3243 (21.1%)
Stage Il 9965 (8.9%) 8475 (9.0%) 162 (8.3%) 1328 (8.6%) 0.83
Stage llI 420832 (37.7%) 35155 (37.3%) 735 (37.7%) 6142 (39.9%) <0.001
Stage IV 26889 (24.1%) 22855 (24.2%) 488 (25.0%) 3546 (23.0%) 0.89
Unknown 8414 (7.5%) 7138 (7.6%) 149 (7.6%) 1127 (7.3%)
Days to treatment (mean) 11.3 11.3 10.9 11 0.14
Days to surgery (mean) 28.4 28.3 28.3 29.9 0.27
Residual disease after surgery
RO 47667 (42.7%) 40383 (42.8%) 769 (39.4%) 6515 (42.3%) <0.001
R1 31984 (28.7%) 26654 (28.3%) 640 (32.8%) 4690 (30.5%)
Unknown 31976 (28.6%) 27253 (28.9%) 542 (27.8%) 4181 (27.2%)
Sequence of treatment
Primary cytoreduction 47661 (42.7%) 40250 (42.7%) 804 (41.2%) 6607 (42.9%) 0.03

Neoadjuvant chemotherapy
Unknown

13127 (11.8%)
50839 (45.5%)

10985 (11.7%)
43055 (45.7%)

247 (12.7%)
900 (46.1%)

1895 (12.3%)
6884 (44.7%)

Baseline characteristics of the study patient included age, race, Spanish speaking, insurance, income, high school education, distance to care
center, Charlson comorbidity score, year of diagnosis, grade, FIGO stage, days to treatment, days to surgery, residual disease, and sequence of
treatment. Mean value of continuous features are displayed: age, days to treatment and to surgery, distance to tertiary level hospital. Data are

numbers (%) unless stated otherwise.
FIGO, International Federation of Gynecology and Obstetrics.

in urban and metropolitan areas (HR 1.20, 95% CI 1.10 to 1.31), or
20% increased risk of dying from disease when the rural county
was located adjacent to a metropolitan area, and 1.22 (p<0.001) in
rural regions not adjacent to a metropolitan area (Figure 2).

In the multivariate Cox proportional HR, patients living in the
smallest counties had an increased hazard for mortality (HR 1.17,
95%Cl 1.06 to 1.29, p=0.002) after controlling for age, race,
Spanish background, Charlson comorbidity score, insurance, year
of diagnosis, FIGO stage, and distance to hospital. Patients with
ovarian cancer living in rural areas had worse survival after propen-
sity score matching and accounting for all significant covariates
(Figure 3). Furthermore, all patients with ovarian cancer living in
counties with a population less than 20000 (urban and rural) had
worse outcomes than those living in metropolitan areas of more
than one million inhabitants. A forest plot with independently signif-
icant variables for survival in the multivariate model after propen-
sity score matching is represented in Figure 3.

DISCUSSION

Summary of Main Results

In this review of registry data using the NCDB data from 2004 to
2016 of patients with epithelial ovarian cancer, patients living in
rural areas had worse overall survival outcomes than those living
in metropolitan areas. These results hold true after multivariate

survival analysis and propensity score matching. Of note, most
significant variables in the univariate analysis, later introduced in
the multivariate model, have previously been reported to influence
survival.? This suggests that rurality is an independent risk factor
for poor outcomes in patients with ovarian cancer.

Results in the Context of Published Literature
Rurality as an independent risk factor has not previously been
reported for ovarian cancer. It has been suggested that rurality can
influence the outcome in patients with ovarian cancer, but rurality
as an independent outcome variable for survival has not been
reported.® "7 In our study, we demonstrated rural residence as
an independent risk factor. However, in our multivariate analysis,
age, insurance, comorbidity, and stage were also significant. These
significant variables are more prevalent in rural populations.'?2® %
These findings display the compounding effect of comorbidity, later
stage at diagnosis, distance to healthcare centers/specialty care
physicians, lack of insurance, and socioeconomic status, which we
believe may together represent the disparity of rurality. To provide
for rural American women (22.8% of women aged 18 years and
older),” providers must recognize that rurality alone is a complex
risk factor that leads to poorer outcomes in patients with ovarian
cancer.

Our findings are consistent with other studies which show that
the patterns of care associated with rural residence vary by cancer
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Rural Completely rural or less than 2,500 urban { to a metro area 1.20 1.10, 1.31 <0.001
C rural or less than 2,500 urban not adj to ametro area 1.22 1.12,1.33 <0.001

Figure 2 Univariate survival analysis. (A) Kaplan-Meier survival curves based on location of residence defined by the state and
county FIPS code of the patient recorded at the time of diagnosis against 2013 files published by the United States Department
of Agriculture Economic Research Service (http://www.ers.usda.gov/dataproducts/rural-urban-continuum-codes). Upper left:
comparing survival of ovarian cancer patient by metropolitan, urban or rural site of residence; upper right: comparing ovarian
cancer survival based on metropolitan areas of residence; lower left: comparing ovarian cancer survival based on urban areas
of residence; lower right: comparing ovarian cancer survival based on rural areas of residence. (B) Results of the univariate
analysis of survival showing HRs, 95% Cls, and p-values of patients living in metropolitan, urban, and rural counties.

type, stage at diagnosis, and geographical residence.’ In regards
to other similar gynecological studies, one study in Kentucky
examining patients living in rural areas diagnosed with endome-
trial cancer demonstrated that rural women more often lacked
commercial insurance, underwent less comprehensive surgical

evaluation, and had less multimodality treatmen

t.3' During a study

period between 2008 and 2010, rural women aged 18-64 years
reported the highest rates of delayed care or no medical care due to
cost (18.6%) and no health insurance coverage (23.1%), with both
rates increasing since 2002-2004.” 3 Distance to specialty care

HR __ p-value 95% CI
Age (years) 104 <0001 1.036,1.038

Race (Ref: White) n 118 <0001 115,122
Spanish (Ref: Non-Spanish) ® 085  <0.001 0.81,0.90
Charlson score (0-2) = 147 <0001  1.15,1.19

Insurance (Ref: Government) M 1
Not Insured - 1.27  <0.001 1.20,1.34
Private ® 088 <0.001  0.86,0.90
Year of Diagnosis (2004-2016) ™ 0.97  <0.001 0.97,0.98
Distance to Hospital (miles) # 1.00 <0.001  1.00,1.00

FIGO Stage (Ref: Stage ) ™ ‘]
Stage Il — 318 <0001 298,338
Stage Il —— 825 <0.001  7.86,867

Stage V ——8—— 1524 <0001 14.49,16.02

Counties of residence (Ref: Metro > 1 million) ¥ 1
Metro <250,000 | & 110 <0001 107,114
Metro 250,000 to 1 milion | H 111 <0001 108 1.14
Urban >20,000, close tometro & 107 0008 102112
uzbarz‘ ;%%2%%33’ °:°se :° me:m '. 105 0192 097,114

an 2, =191 , close to metro
Urban 2,500-19,999, not close to metro | I etd =000 00010
Rural <2,500, close to metro - 18 e Lot 248
Rural <2,500, not close to a metro - 113 0018 102,124
! Z== coeeero 116 0004  1.05,1.28
f T —_
051 3.5 8.5 15.5
Better survival Worse survival

Figure 3 Multivariate survival model after propensity matching for significant covariates. Forest plot of significant variables
after propensity score matching of significant covariates in the multivariate Cox model. Patients with ovarian cancer that

live in rural counties had poorer survival than those living in metropolitan counties (HR 1.16, 95% Cl 1.05 to 1.28), even after
propensity score matching and accounting for age, stage, race, Spanish background, type of insurance, year of diagnosis, and
distance to care center. FIGO, International Federation of Gynecology and Obstetrics.
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providers is likely to contribute to the barriers for women living in
rural areas. Healthcare providers, especially those at tertiary hospi-
tals, can coordinate more comprehensive treatments, including
surgery, radiation, or chemotherapy.

Strengths and Weaknesses

The strengths of our study are that it is a large, population-based
study including all patients with epithelial ovarian cancer on the
NCDB, which is about 75% of all cases in the USA.” Also, we
controlled for covariates known to affect overall survival, including
age, race, and stage. Furthermore, to validate results and decrease
possible biases, we repeated the analysis after propensity score
matching. Our study has some limitations inherent to the nature of
the design (retrospective) and because some data are not collected
by the NCDB, like disease recurrence. Recurrence of disease is
notably unreliable as an outcome variable but endorsed as an
important determinant. The diagnosis of recurrence depends on
multiple factors, including how it is defined,** making it difficult to
quantify and control. Unfortunately, the NCDB started to collect data
about location of treatment in 2014, and only recorded whether
treatment was performed at the reporting facility or elsewhere.
We should not assume that patients received their surgery and/
or chemotherapy in the reporting cancer center because they were
referred to them. Some patients may have received only part of
their treatment in the referred center. We are working on state-wide
specific data that will better explain some of these issues.

Implications for Practice and Future Research

Addressing this rural disparity is a complex issue. Some factors
that may contribute to this disparity in ovarian cancer are lack
of specialty care physicians, including gynecological oncologists,
but in a more important sense, the services of general practice
obstetrician gynecologists who are familiar with women’s health.
According to a survey performed by the American College of
Obstetricians and Gynecologists in 2008, only 6.4% of obstetrician
gynecologists practiced in rural settings and by 2010 49% of US
counties accounting for 10.1 million women lacked an obstetrician
gynecologist.” This shortage of rural obstetrician gynecologist care
is complicated by the closure of many labor and delivery units,
causing even fewer rural recruitment capabilities for smaller rural
hospitals. Potential areas for improvement could therefore include
initiatives to promote recruitment of gynecology-trained physicians
to these rural areas and to raise awareness among primary care
physicians about women’s healthcare screening guidelines, and
more specifically, signs and symptoms of ovarian cancer. Another
potential improvement could include increased access or ease of
arranging affordable transportation alternatives for patients of lower
socioeconomic status living in rural areas because distance to care
was found to be significant. Increased outreach clinic access for
rural populations may build on the better outcomes demonstrated
for chemotherapy care by gynecological oncologists.*

Conclusions

This study shows that women with ovarian cancer living in rural
areas are at significant risk of worse overall outcomes, and rurality
is an independent risk factor. Other factors may also influence
survival outcomes, such as distance to care centers, insurance
status, race, and background. It is important to recognize that

Original research

Table 2 Survival multivariate Cox proportional HR analysis
HR p-value 95%CI

Age (years) 1.038 <0.001 1.08to01.03
Race (reference: white) 1.18 <0.001 1.15t01.22
Spanish (reference: non- 0.89 <0.001 0.85t00.93
Spanish)
Charlson score (0-2) 116 <0.001 1.14t01.18
Insurance (reference: 1
government)
Not insured 1.24 <0.001 1.18to 1.31
Private 0.87 <0.001 0.841t00.89
Year of diagnosis (2004— 099 <0.001 0.98to00.99
2016)
Distance to hospital (miles) 1.00 <0.001 1.00 to 1.00
FIGO stage (reference: 1
stage )
Stage Il 2.00 <0.001 1.90to2.10
Stage lll 455 <0.001 4.39t04.72
Stage IV 8.34 <0.001 8.03to 8.66
Counties of
residence (reference:
metropolitan>1 million)
Metropolitan<2 50 000 1.11 <0.001 1.08to0 1.15
Metropolitan 250000 to  1.11 <0.001 1.08101.13
1 million
Urban>20000, closeto  1.05 0.03 1.01to 1.10
metro
Urban>20000, not close 1.04 0.34 0.96to 1.12
to metro
Urban 2500-19999, 113 <0.001 1.081t01.18
close to metro
Urban 2500-19999, not 1.13 <0.001 1.06t01.20
close to metro
Rural <2500, close to 1.12 0.02 1.02t0 1.24
metro
Rural <2500, not close to 1.17 0.002 1.06to 1.29
a metro

HR, p-value and 95% CI for variables shown to be of significance
in the univariate analysis with significant difference shown

in those of rural populations. For the multivariate model we
created dummy variables for three of the categorical variables:
race was dichotomized into white and non-white, and Charlson
comorbidities score into <2and >2, while insurance status was
divided into government (reference), private, and non-insured.
FIGO, International Federation of Gynecology and Obstetrics.

disparity in care of patients with ovarian cancer in rural settings
is an important and complex issue that deserves further study and
must be recognized when caring for these patients.

Author affiliations

'Gynecologic Oncology, The University of lowa Hospitals and Clinics, lowa City,
lowa, USA

2CoIIege of Epidemiology, The University of lowa, lowa City, lowa, USA

Ulmer KK, et al. Int J Gynecol Cancer 2022;32:540-546. doi:10.1136/ijgc-2021-003096

545



Original research

3Department of Obstetrics and Gynecology, The University of lowa Hospitals and
Clinics, lowa City, lowa, USA

Contributors KKU, NC and JGB made significant contributions to the conception,
design, and/or acquisition of data, and/or analysis and interpretation of data. KKU,
BG, AS, JGB, NC, MM, DB, and MG participated in drafting the article or revising

it for important intellectual content and gave final approval of this version to be
submitted. JGB is guarantor of this paper.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent for publication Not applicable.

Ethics approval This study utilized data from The National Cancer Database,
therefore no institutional review board was necessary.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement All data relevant to the study are included in the
article or uploaded as supplementary information.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iD
Jesus Gonzalez Bosquet http://orcid.org/0000-0002-2079-4528

REFERENCES

1 Cosby AG, McDoom-Echebiri MM, James W, et al. Growth and
persistence of Place-Based mortality in the United States: the rural
mortality penalty. Am J Public Health 2019;109:155-62.

2 Cosby AG, Neaves TT, Cossman RE, et al. Preliminary evidence for
an emerging nonmetropolitan mortality penalty in the United States.
Am J Public Health 2008;98:1470-2.

3 Haines MR. The urban mortality transition in the United States, 1800-
1940. in Annales de démographie historique. Belin, 2001.

4 Kochanek KD, Murphy SL, Xu J, et al. Deaths: final data for 2014.
Natl Vital Stat Rep 2016;65:1-122.

5 Garcia MC, Faul M, Massetti G, et al. Reducing potentially excess
deaths from the five leading causes of death in the rural United
States. MMWR Surveill Summ 2017;66:1-7.

6 Arias E. United States life tables, 2010. Nat/ Vital Stat Rep
2014;63:1-63.

7 Women, C.o0.H.C.f.U. ACOG Committee opinion no. 586: health
disparities in rural women. Obstet Gynecol 2014;123:384-8.

8 Society, A.C. <cancer-facts-and-figures-2019.pdf>, 2019

9 Meilleur A, Subramanian SV, Plascak JJ, et al. Rural residence

and cancer outcomes in the United States: issues and challenges.

Cancer Epidemiol Biomarkers Prev 2013;22:1657-67.

Belasco EJ, Gong G, Pence B, et al. The impact of rural health care

accessibility on cancer-related behaviors and outcomes. Appl Health

Econ Health Policy 2014;12:461-70.

10

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

Charlton M, Schlichting J, Chioreso C, et al. Challenges of rural
cancer care in the United States. Oncology 2015;29:633-40.

Weeks K, Lynch CF, West M, et al. Rural disparities in surgical care
from gynecologic oncologists among midwestern ovarian cancer
patients. Gynecol Oncol 2021;160:477-84.

Carney ME, Lancaster JM, Ford C, et al. A population-based study
of patterns of care for ovarian cancer: who is seen by a gynecologic
oncologist and who is not? Gynecol Oncol 2002;84:36-42.
Mercado C, Zingmond D, Karlan BY, et al. Quality of care in
advanced ovarian cancer: the importance of provider specialty.
Gynecol Oncol 2010;117:18-22.

Ricci S, Tergas Al, Long Roche K, et al. Geographic disparities in the
distribution of the U.S. gynecologic oncology workforce: a Society of
Gynecologic Oncology study. Gynecol Oncol Rep 2017;22: :100-4.
Johnson KJet al. Geography and adolescent and young adult cancer
stage and survival. AACR, 2021.

Weeks KS, Lynch CF, West M, et al. Impact of rurality on stage IV
ovarian cancer at diagnosis: a Midwest cancer registry cohort study.
J Rural Health 2020;36:468-75.

Lutgendorf SK, Ramirez E, Schrepf A, et al. Rural residence is
related to shorter survival in epithelial ovarian cancer patients.
Gynecol Oncol 2021;163:22-8.

Tracey E, Hacker NF, Young J, et al. Effects of access to and
treatment in specialist facilities on survival from epithelial ovarian
cancer in Australian women: a data linkage study. Int J Gynecol
Cancer 2014;24:1232-40.

Park J, Blackburn BE, Rowe K, et al. Rural-metropolitan disparities
in ovarian cancer survival: a statewide population-based study. Ann
Epidemiol 2018;28:377-84.

Markossian TW, Hines RB. Disparities in late stage diagnosis,
treatment, and breast cancer-related death by race, age, and

rural residence among women in Georgia. Women Health
2012;52:317-35.

Wang B, Liu S-Z, Zheng R-S, et al. Time trends of ovarian cancer
incidence in China. Asian Pac J Cancer Prev 2014;15:191-3.
Bristow RE, Chang J, Ziogas A, et al. Spatial analysis of adherence
to treatment guidelines for advanced-stage ovarian cancer and

the impact of race and socioeconomic status. Gynecol Oncol
2014;134): :60-7.

Ingram DD, Franco SJ. 2013 NCHS urban-rural classification
scheme for counties. Vital Health Stat 2 2014;166:1-73.
ROSENBAUM PR, RUBIN DB. The central role of the propensity
score in observational studies for causal effects. Biometrika
1983;70:41-55.

Ho D, Imai K, King G, et al. Matchlt: nonparametric preprocessing for
parametric causal inference Journal of statistical software, 2006: 42.
Austin PC. The use of propensity score methods with survival or
time-to-event outcomes: reporting measures of effect similar to
those used in randomized experiments. Stat Med 2014;33:1242-58.
Singh GK. Rural-Urban trends and patterns in cervical cancer
mortality, incidence, stage, and survival in the United States, 1950-
2008. J Community Health 2012;37:217-23.

Cliby WA, Powell MA, Al-Hammadi N, et al. Ovarian cancer in the
United States: contemporary patterns of care associated with
improved survival. Gynecol Oncol 2015;136:11-17.

Bristow RE, Powell MA, Al-Hammadi N, et al. Disparities in

ovarian cancer care quality and survival according to race and
socioeconomic status. J Nat/ Cancer Inst 2013;105:823-32.
Modesitt SC, Huang B, Shelton BJ, et al. Endometrial cancer in
Kentucky: the impact of age, smoking status, and rural residence.
Gynecol Oncol 2006;103:300-6.

National Center for Health, S. Health, United States, in health, United
States, 2011: with special feature on socioeconomic status and
health. Hyattsville (MD): National Center for Health Statistics (US),
2012.

Diaz-Montes TP, Bristow RE. Secondary cytoreduction for patients
with recurrent ovarian cancer. Curr Oncol Rep 2005;7:451-8.
Bristow RE, Lagasse LD, Karlan BY. Secondary surgical
cytoreduction for advanced epithelial ovarian cancer. patient
selection and review of the literature. Cancer 1996;78:2049-62.
Ward MM, Ullrich F, Matthews K, et al. Access to chemotherapy
services by availability of local and visiting oncologists. J Oncol
Pract 2014;10:26-31.

546

Ulmer KK, et al. Int J Gynecol Cancer 2022;32:540-546. doi:10.1136/ijgc-2021-003096


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-2079-4528
http://dx.doi.org/10.2105/AJPH.2018.304787
http://dx.doi.org/10.2105/AJPH.2007.123778
http://www.ncbi.nlm.nih.gov/pubmed/27378572
http://dx.doi.org/10.15585/mmwr.ss6602a1
http://www.ncbi.nlm.nih.gov/pubmed/25383611
http://dx.doi.org/10.1097/01.AOG.0000443278.06393.d6
http://dx.doi.org/10.1158/1055-9965.EPI-13-0404
http://dx.doi.org/10.1007/s40258-014-0099-4
http://dx.doi.org/10.1007/s40258-014-0099-4
http://www.ncbi.nlm.nih.gov/pubmed/26384798
http://dx.doi.org/10.1016/j.ygyno.2020.11.006
http://dx.doi.org/10.1006/gyno.2001.6460
http://dx.doi.org/10.1016/j.ygyno.2009.12.033
http://dx.doi.org/10.1016/j.gore.2017.11.006
http://dx.doi.org/10.1111/jrh.12419
http://dx.doi.org/10.1016/j.ygyno.2021.07.035
http://dx.doi.org/10.1097/IGC.0000000000000213
http://dx.doi.org/10.1097/IGC.0000000000000213
http://dx.doi.org/10.1016/j.annepidem.2018.03.019
http://dx.doi.org/10.1016/j.annepidem.2018.03.019
http://dx.doi.org/10.1080/03630242.2012.674091
http://dx.doi.org/10.7314/APJCP.2014.15.1.191
http://dx.doi.org/10.1016/j.ygyno.2014.03.561
http://dx.doi.org/10.1093/biomet/70.1.41
http://dx.doi.org/10.1002/sim.5984
http://dx.doi.org/10.1007/s10900-011-9439-6
http://dx.doi.org/10.1016/j.ygyno.2014.10.023
http://dx.doi.org/10.1093/jnci/djt065
http://dx.doi.org/10.1016/j.ygyno.2006.03.009
http://dx.doi.org/10.1007/s11912-005-0010-4
http://dx.doi.org/10.1002/(SICI)1097-0142(19961115)78:10<2049::AID-CNCR4>3.0.CO;2-J
http://dx.doi.org/10.1200/JOP.2013.001217
http://dx.doi.org/10.1200/JOP.2013.001217

	Anaphylaxis management: a survey of school and day care nurses in Lebanon
	Abstract
	Methods
	Design
	Population
	Instrument
	Data collection
	Statistical analyses

	Results
	Study population characteristics
	Current policies, processes and training sessions
	Previous experience in the management of anaphylaxis reaction


	Disparity of ovarian cancer survival between urban and rural settings
	Abstract
	INTRODUCTION﻿﻿
	METHODS
	Study Population
	Statistical Analysis

	RESULTS
	Survival Analysis

	DISCUSSION
	Summary of Main Results
	Results in the Context of Published Literature
	Strengths and Weaknesses
	Implications for Practice and Future Research
	Conclusions

	References


