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Abstract
Objective—Optimal care for most patients with advanced ovarian cancer generally includes both
surgery and chemotherapy. Little is known about the proportion of women in the US who receive
combination care or the sequence in which this care is delivered. This study evaluated patterns of
care, frequency of completion of recommended therapy and factors associated with sequencing of
therapy.

Methods—Using the Surveillance, Epidemiology and End-Results data we identified a cohort of
8211 women aged 65 and above with stage III/IV epithelial ovarian cancer diagnosed between
1995–2005. Receipt of chemotherapy or surgery was identified using Medicare claims. Logistic
regression was used to evaluate factors associated with sequencing of treatment and the receipt of
surgery.

Results—3241 (39.1%) had surgery and at least 6 cycles of chemotherapy in either order.
Surgery was performed initially in 4827 (58.8%) women and 3658/4827 (75.8%) had subsequent
chemotherapy. 2017 (24.6%) had primary chemotherapy and 649/2017 (32.2%) of these women
had subsequent surgery. Advanced age, African American race, stage IV disease, non-married
status and increasing medical comorbidity were all associated with the failure to receive both
surgery and at least 6 cycles of chemotherapy (all p<0.01).

Conclusions—The majority of women with advanced ovarian cancer in the Medicare
population do not receive both combination therapy with surgery and at least 6 cycles of
chemotherapy. A large proportion of women are receiving chemotherapy as primary treatment for
advanced ovarian cancer, and the majority of these patients do not have cancer-directed surgery.
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Introduction
Ovarian cancer is the most lethal gynecologic malignancy and the fourth leading cause of
cancer death among women in the US. In 2010 an estimated 21,880 American women will
be newly diagnosed with ovarian cancer and 13,850 women will die of the disease[1].
Survival in epithelial ovarian cancer is strongly related to stage of disease, and the majority
of patients present with advanced stage (III/IV) disease at the time of diagnosis. Advances in
the treatment of ovarian cancer in the past twenty years have been associated with an
improvement in the likelihood of 5-year survival from 34.8% in 1975 to 45.6% from 1999–
2006[2]. This increase is thought to be largely a result of advances in ovarian cancer-
directed surgery and the use of platinum based chemotherapy[3].

Current guidelines from the National Comprehensive Cancer Network (NCCN, 2010) and
earlier ones issued by the National Institutes of Health (NIH, 1994) recommend that primary
treatment for most patients with advanced ovarian cancer should include primary debulking
surgery (PDS) with a maximal cytoreductive effort and at least 6 cycles of systemic
chemotherapy [4, 5]. Despite these recommendations, previous studies have suggested that
many women with ovarian cancer may not receive recommended surgical procedures [6, 7].

Administering chemotherapy as a treatment for advanced ovarian cancer prior to planned
surgery is referred to as neoadjuvant chemotherapy (NAC), and the practice is controversial
and generally reserved for women who are poor surgical candidates [8, 9]. The
administration of chemotherapy without the intent to proceed to surgery is considered
palliative chemotherapy. The proportion of patients nationwide with advanced ovarian
cancer primarily treated with palliative chemotherapy has not been well described as these
patients are often excluded from studies.

The primary purpose of this study is to describe the receipt and sequencing of surgery and
chemotherapy in the primary treatment of advanced ovarian cancer in the US Medicare
population. This analysis provides an assessment of how recommended therapies are being
utilized in the general community and how this has changed over time. The secondary aims
are to identify factors associated with the receipt of chemotherapy as a primary treatment for
ovarian cancer and to determine the factors associated with the receipt of both ovarian
cancer-directed surgery and completion of 6 cycles of chemotherapy in this population.

Methods
Data Source

Internal Review Board approval was obtained from the Human Subjects Division of the
University of Washington (IRB 37473). Data for this analysis came from a linkage between
the Surveillance Epidemiology, End Results (SEER) database provided by the National
Cancer Institute (NCI) and Medicare healthcare claims records provided by the Center for
Medical Services (CMS)[10]. The SEER database is derived from the records of cancer
registries that served approximately 14% of the US population in 1995 and 26% in 2005 and
include an estimated 97% of incident cancer cases in these areas.[2] [11] Of persons over the
age of 65 in the SEER database, 93% were identified in the Medicare enrollment file and
their records were successfully matched to SEER records in the linkage process [10].

Cohort Selection
This study identified all women over the age of 65 in the SEER-Medicare database
diagnosed with ovarian cancer from January 1, 1995 to December 31, 2005. Women were
included if they had American Joint Cancer Committee (AJCC) stage III or IV ovarian
cancer (n=13,998). Patients listed as AJCC unstaged in SEER but who were classified as
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advanced disease were also included and classified as stage distant, not otherwise specified
(NOS). Women were excluded if they had a diagnosis based on autopsy or death certificate
only (n=17), borderline or non-invasive pathology (n=58), disease that was not
pathologically confirmed (n=874), non-epithelial malignancies (n=100), or a second primary
malignancy diagnosed any time in the six months before or after the date of the ovarian
cancer diagnosis (n=439). Women had to be continuously covered by Medicare parts A+B
and not be enrolled in an HMO from the 12 months prior to diagnosis and at least 9 months
following diagnosis (4264 excluded). HMO claims files are not available in this dataset thus
necessitating the exclusion of these patients.

Patient Characteristics
Sociodemographic variables, including age, size of area of residence and race, were
collected from SEER data. SEER registries were categorized according to geographic
region. Median household income from zip code of residence was categorized into quartiles
and used as a proxy for socioeconomic status and was derived from 2000 census data.
Tumor stage, grade and histology were determined from SEER. Comorbidity score was
determined using claims for the 12 months prior to ovarian cancer diagnosis to calculate the
Deyo adaptation [12] of the Charleson comorbidity index, [13] which allows for the use of
administrative claims data to determine a comorbidity score[14].

Treatment Identification
Medicare claims data were used to identify treatment because they are more specific than
the SEER treatment variables. Because SEER reports only the month of diagnosis, all
patients were assigned the 15th as the day of diagnosis. Medicare claims were available
through December 31, 2007 and were searched from 60 days prior to the date of diagnosis
up to 1 year after the date of diagnosis to identify treatment.

Receipt of chemotherapy was identified if either the inpatient record, outpatient file or
physician claims indicated that chemotherapy was given (Supplement 1). A previous study
demonstrated that when Medicare claims do not identify a specific chemotherapeutic agent,
97.1% of the patients with ovarian cancer actually received a platinum-based agent[15].
Thus, when a specific agent was not identified in this analysis, we assigned a platinum
agent. Chemotherapy claims were grouped into “weeks of received therapy” according to
the dates of the claims. The number of weeks with chemotherapy claims was used to
approximate the number of cycles of chemotherapy. Surgical treatment for ovarian cancer
was identified in the MEDPAR files using ICD-9 procedure codes and in the physician
claims using CPT codes indicating surgical resection of the primary tumor (Supplement 2)
[16]. A very limited number of patients (360/8211) had a treatment start date in the SEER
files and no evidence of treatment as defined above in the Medicare files. These patients
were classified as untreated in this analysis as treatment could not be verified and specific
treatment modalities could not be identified.

For this analysis patients were classified as having received primary debulking surgery
(PDS) or primary chemotherapy based on the first claim identified. When both surgery and
chemotherapy were identified within the same claim as the patient’s first therapy, the patient
was classified as having received PDS. The patients who received initial chemotherapy were
further stratified by surgical intent at the time of diagnosis as reported in SEER (Figure 1). A
variable is available within the SEER database that categorizes cancer directed surgery as
performed, recommended but not performed and not recommended. It further breaks down
some of these categories to indicate a reason such as not performed, patient refused or
reason unknown. This variable was in use during the entire study period and has no missing
data. We dichotomized this variable into surgery recommended (including performed and all
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recommended but not performed categories) and surgery not recommended and used this to
help delineate surgical intent as previously described[7]. Women who had surgery
recommended were labeled as having received neoadjuvant chemotherapy (NAC) and those
not recommended surgery were labeled as having received palliative chemotherapy (PC).

Provider Characteristics
Provider specialty was determined from both Medicare files and AMA files. Medicare
claims data indicate a provider specialty code; however, this code in isolation has been
demonstrated to identify less that 50% of gynecologic oncologists23. Physician unique
provider identification numbers from Medicare files were linked with files obtained from the
American Medical Association to increase the ability to identify gynecologic oncologists, a
technique that is estimated to identify over 80% of gynecologic oncologists23. All medical
records were searched from 2 months prior to the diagnosis date through one month and six
months following diagnosis date. Patients were classified as having any contact with a
gynecologic oncologist if any claim was present from a specialist classified as a gynecologic
oncologist during this period.

Statistical Methods
The Chi squared test was used to compare the frequency distributions of categorical
variables. Multivariate logistic regression was performed to model the factors that predicted
treatment groups. Robust standard errors were used. All p values are 2 sided. Grade of tumor
was unavailable for a large proportion of the patients and was not used in the model. The
final multivariate model adjusted for all factors that were associated in the univariate
analysis (age, race, marital status, median household income (reported as quartiles),
geographic region, stage, histology, comorbidity) as well as diagnosis year and size of
geographic area of residence. STATA SE version 11.0 (College Station, TX) was used for
all calculations.

Results
Of 8211 women with advanced epithelial ovarian cancer, 4827 (58.8%) were treated with
primary debulking surgery (PDS), 2017 (24.6%) were treated with primary chemotherapy,
and 1367 (16.6%) had no evidence of either surgery or chemotherapy. Demographic, clinical
and pathological characteristics of these groups are shown in Table 1. Women treated with
PDS tended to be younger than those treated with primary chemotherapy and those who did
not get any treatment. Untreated women were relatively more likely to be of non-white race,
be unmarried and have a lower median household income. Women treated with primary
chemotherapy were much more likely than those treated with primary surgery to have stage
IV disease and to have a comorbidity score >0. Untreated women had a median survival of
1.38 months and only 15.3% lived for at least 6 months.

Factors associated with the primary use of chemotherapy compared to primary surgery in
advanced ovarian cancer are shown in Figure 2. Older women were more likely to be
primarily treated with chemotherapy, especially women in the 80–85 and 85+ age categories
compared to women 65–70 (Odds Ratio [OR] 1.78; 95% confidence interval [CI] 1.47–2.15
and OR 1.78; 96%CI 1.39–2.25 respectively). African-American women were more likely
than white women to be treated with chemotherapy first (OR 1.32; 95%CI 1.01–1.72).
Women with stage IV disease were almost 3 times as likely to receive primary
chemotherapy (OR 2.79; 95%CI 2.49–3.14) compared to women with stage III disease.
Women with serous tumors were more likely to be treated with primary chemotherapy than
women with mucinous, endometroid or clear cell tumors. Increasing comorbidity score was
associated with the increasing utilization of primary chemotherapy.
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Only 3658 (75.8%) of the women in the PDS group had evidence of chemotherapy after
surgery in the year following diagnosis. The median number of cycles was 8 (range 1–48)
and 2669 (55.3%) received at least 6 cycles of postoperative chemotherapy. Among the
women who received chemotherapy after PDS, 74.8% had at least one cycle including both
platinum and a taxane. Among the 4222 women who lived at least 60 days from diagnosis,
3576 (84.7%) had evidence of chemotherapy after surgery, and 2668 (63.3%) had at least 6
cycles. Among the 2017 women treated with primary chemotherapy, 649 (32.2%) went on
to surgery and the median time to surgery was 17 weeks. Women having chemotherapy
followed by surgery had a median of 4 cycles of chemotherapy prior to surgery, and 89% of
these women received additional chemotherapy postoperatively with a median of 6 cycles
(range 0–48) following surgery. Among the 1759 women who lived at least 60 days
following diagnosis, 643 (36.6%) had evidence of surgery following primary chemotherapy.
Of the 8211 women in the cohort, 4307 (52.5%) had evidence of ovarian cancer directed
surgery and at least 1 cycle of chemotherapy and 3184 (46.5%) had at least 3 cycles of
chemotherapy. Only 3214 (39.1%) received ovarian cancer-directed surgery and 6 cycles of
chemotherapy in either sequence in the year following diagnosis.

In the primary chemotherapy group 958 women had surgery recommended (Neoadjuvant
Chemotherapy [NAC] group) and 1059 women did not (Palliative Chemotherapy [PC]
group, Figure 1). In the NAC group, 577 (59.6%) of women went on to have surgery as
compared with only 72 (6.8%) in the PC group. When women in the NAC group are
compared to women in the PDS group (Table 1) previously observed differences in age,
race, geographic region and comorbidity score were no longer present. Of the 897 women in
the NAC group who lived at least 60 days, 572 (63.8%) went on to have ovarian-cancer
directed surgery.

Of women treated with PDS, 54.5% had a gynecologic oncologist involved in their care
within 1 month of diagnosis and 59.9% of the time by 6 months. Only 42.6% of women
treated with NAC had care by a gynecologic oncologist at 1 month but by 6 months this
proportion increased to 60.5%. Women receiving palliative chemotherapy were only seen by
a gynecologic oncologist 25.6% and 32.5% of the time, by one and six months following
diagnosis respectively.

Multivariate analysis of factors associated with the receipt of both ovarian cancer-directed
surgery and at least 6 cycles of chemotherapy (in either order) are shown in Figure 3. This
analysis included all women who were treated with either PDS (n=4827) or NAC (n=958) of
whom 3157 (54.57%) completed at least 6 cycles of chemotherapy and had surgery.
Advancing age, not being married, African American race, stage IV disease and increasing
comorbidity score were all associated with a decreased likelihood of completing therapy.
There was not a large difference in the proportion of women completing therapy based on
sequencing of therapy, with 2669 (55.2%) in the PDS group and 488 (50.95%) in the NAC
group having surgery and at least 6 cycles of chemotherapy.

The use of primary debulking surgery decreased over time, from 67.5% for women
diagnosed in 1995 to 52.8% in 2005 (Figure 4). There was a corresponding increase in the
use of primary chemotherapy, with an increase in the odds of use of 6.7% per year from
1995 to 2005 (OR 1.067; 95%CI 1.046–1.088). Among women treated with either PDS or
NAC, the odds of completing at least 6 cycles of chemotherapy and surgery increased during
the study period by 8.6% per year (OR 1.086, 95%CI 1.065–1.108). Among women
receiving chemotherapy, there was a large increase in the proportion receiving at least one
cycle of both a platinum and taxane agent from to 32.35% in 1995 to 85.3% in 2005. Over
98.7 % of all patients receiving chemotherapy were treated with a platinum agent for at least
one cycle during treatment.
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Discussion
Guidelines for primary treatment of advanced ovarian cancer from the National
Comprehensive Cancer Network (NCCN) and National Institutes of Health (NIH)
recommend primary debulking surgery (PDS) with maximal cytoreductive effort followed
by at least 6 cycles of systemic platinum based chemotherapy, or alternatively neoadjuvant
chemotherapy followed by interval cytoreductive surgery. Failure to receive surgery and
platinum-based chemotherapy has been associated with a decrease in survival for women
with advanced ovarian cancer [17, 18]. Our study of US women over 65 diagnosed from
1995–2005 found that only 39.1% had evidence of surgery and at least 6 cycles of
chemotherapy in either sequence. About one-fourth of patients (24.6%) were treated
primarily with chemotherapy, and only 32.2% of these patients went on to have surgery.
This study is the first large US population-based report on the sequencing of surgery and
chemotherapy in the treatment of women with advanced ovarian cancer and it demonstrates
a concerning discrepancy between guideline-recommended care and treatment that is
actually received.

A recent summary of European studies suggested a similarly low frequency of
implementation of recommended care for women with advanced ovarian cancer[19]. The
lack of adherence to guidelines is one of the major barriers to the widespread practice of
evidence-based medicine [20]. The uptake of guidelines is inhibited by a number of factors,
including lack of awareness by clinicians and by clinicians’ lack of agreement and
acceptance of the existing guidelines[21]. The latter may be of particular importance in the
treatment of advanced ovarian cancer. Results of a survey published in 2004 by Chen et al.
of US gynecologic oncologists demonstrated a discordance between physician beliefs and
recommendations in ovarian cancer management [22].

Despite recent publications emphasizing the importance of primary debulking surgery in
advanced ovarian cancer [23, 24], we observed a striking decrease in the use of primary
debulking surgery from 1995–2005. During this same period of time we observed an
increase in the use of platinum and taxane agents in the treatment of advanced ovarian
cancer. These trends suggest that while there is uptake in the community in the utilization of
recommended chemotherapeutic agents over time, the same is not true of surgery for
advanced ovarian cancer. This suggests that there is either an increasing lack of consensus as
to the benefit of initial surgery or an increase in other barriers to the receipt of surgery. In
this population there was little variation over time in the proportion of patients who refused
recommended surgery, ranging from 0.5–2% throughout the study period.

We did not exclude women who died early on in the study period. This likely resulted in the
inclusion of women who had such advanced disease and medical infirmity that treatment
was not likely considered feasible or safe. This fact likely contributes to the finding that only
39.1% of women in this study received both a surgical operation and at least 6 cycles of
chemotherapy. We were unable to directly document treatment discontinuation due to
complications or disease progression. The associations we observed between increasing age,
stage and comorbidity score and the inability to complete surgery and 6 cycles of
chemotherapy support the hypothesis that many women may be unable to complete therapy
due to disease progression or medical complications. Many of the women in our cohort had
a number of characteristics that predict an inability to complete treatment and “guideline”
therapy may be inappropriate in these circumstances. However, it seems unlikely that 60.9%
of women were too ill or had such advanced disease that treatment was not indicated or
could not be completed. When we limited the analysis to women who lived at least 60 days
from diagnosis, we still observed that only 84.7% of women having primary surgery had any
chemotherapy, and only 63.2% completed at least 6 cycles. Similarly among women having
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NAC who lived at least 60 days from diagnosis, only 63.8% had ovarian cancer directed
surgery.

Apart from the 1.4% of the patients who refused surgery according to SEER, no other
information is directly available to provide insight into what proportion of these patients
simply refused therapy. Given the association we observed between marital status and the
ability to complete recommended treatment it seems likely that social support and other
personal circumstances are closely linked with a patients’ ability to complete treatment.
Further investigation is needed to determine the reasons that so many women did not receive
standard therapy, and to direct the efforts to improve the quality of care.

Previous publications have suggested an increasing tendency to administer primary
chemotherapy in elderly patients[25]. We found a similar pattern in this study, with a strong
correlation observed between increasing age and the use of primary chemotherapy. A
previous study of women treated with NAC suggested that socioeconomic factors such as
race and insurance status may have contributed to the use of NAC[26]. It seems less likely in
this cohort that financial obstacles played a large role in the lack of surgery as may be
observed in other settings, as patients were all covered by Medicare. Our data does not allow
the determination of secondary insurance coverage to further explore this question. Previous
studies have examined the role of geographic variation in the administration of surgery and
chemotherapy in ovarian cancer[7]. We identified a similar geographic variation in the
completion of therapy including surgery. This variation may be related to the decreased
availability of gynecologic oncologists in certain regions of the country and this could
represent an important barrier to the receipt of recommended surgery.

There are several limitations to this analysis. The use of claims data to identify treatment
and comorbidity is likely to result in some under ascertainment of treatment actually
received. However, previous studies have determined a high level of agreement between
Medicare data billing data and chart review in the identification of either surgery or
chemotherapy among cancer patients [15, 27]. Any treatment performed that was not billed
to Medicare would not be detected in this database. In this dataset there were a small number
of patients (<5%) that had an indication of surgery or other treatment in the SEER database
that did not have evidence of this treatment in Medicare claims. This may represent patients
that had treatment that was not billed through Medicare and thus would be misclassified as
having received no treatment. The use of weeks of claims to estimate treatment cycles is
likely to result in some inaccuracy given the broad spectrum of codes included in defining
the receipt of chemotherapy. Some important clinical information was unavailable that may
account for some of the observed variability, such as information regarding completeness of
surgical debulking or performance status. Our study population is limited to women over the
age of 65. However, from 2003–2007 the median age at diagnosis for ovarian cancer was 63
years and 45.7% of women were 65 years or older when diagnosed[2]. The accuracy of the
“surgery recommended” variable in SEER has not been documented in the literature and no
information about specialty or experience with ovarian cancer is available about the provider
(s) making this determination. This variable has been used by other investigators [7, 28] to
aid in the delineation of surgical intent.

In conclusion, the current study demonstrates that only 39.1% of women over 65 in the
Medicare population from 1995–2005 received what is considered standard care for women
with advanced ovarian cancer, surgery and at least 6 cycles of chemotherapy in either
sequence. This observation suggests that there is an opportunity for improvement in the care
of women with advanced ovarian cancer.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Treatment sequencing among women for advanced ovarian cancer in Medicare claims
*Surgery recommended as identified by SEER at the time of diagnosis
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Figure 2. Factors Associated with the Odds of Being Treated With Primary Chemotherapy
(n=2017) Compared to Primary Surgery (n=4827) Among Women Receiving Treatment for
Advanced Ovarian Cancer
All Odds Ratios are multivariate and adjusted for age, race, marital status, median household
income (reported as quartiles in above figure), geographic region and size, stage, histology,
comorbidity and diagnosis year. Odds >1 indicate an increased likelihood of being treated
with primary chemotherapy compared to primary surgery. Graph made using Microsoft
Excel [29] * indicates p<0.01 for category

Thrall et al. Page 11

Gynecol Oncol. Author manuscript; available in PMC 2012 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 3. Factors Associated with the Odds of Receiving Both Surgery and 6 Cycles of
Chemotherapy in any Sequence (n=3157) Among Women Receiving Treatment with Primary
Surgery or Primary Chemotherapy with Surgery Recommended (n=5785) for Advanced
Ovarian Cancer
All Odds Ratios are multivariate and adjusted for age, race, marital status, median household
income (reported as quartiles above), geographic region and size, stage, histology,
comorbidity and diagnosis year. Odds <1 indicate a decreased likelihood having the
combination of surgery and 6 cycles of chemotherapy in any order. * indicates p<0.01 for
the category

Thrall et al. Page 12

Gynecol Oncol. Author manuscript; available in PMC 2012 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 4.
Time trends in Medicare claims in the treatment of advanced ovarian cancer
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Table 1

Demographic, Clinical and Pathologic Characteristics by Treatment Group*

All Primary Surgery n
(%)

All Primary Chemo
n(%) No Treatment n (%)

Primary Chemo with
Surgery recommended

n(%)

No. of patients 4,827 (58.79) 2,017 (24.56) 1,367 (16.65) 958 (47.49 of PC)

Age (years) p<0.01¥ p=0.07€

Mean (SD) 75.5 (6.10) 76.8 (6.20) 81.48 (6.96) 75.64 (5.91)

 65–69 1,066 (22.08) 326 (16.16) 91 (6.66) 188 (19.62)

 70–74 1,383 (28.65) 497 (24.64) 173 (12.66) 268 (27.97)

 75–79 1,282 (26.56) 560 (27.76) 274 (20.04) 270 (28.18)

 80–84 731 (15.14) 429 (21.27) 372 (27.21) 171 (17.85)

 85+ 365 (7.56) 205 (10.16) 457 (33.43) 61 (6.37)

Race p<0.01¥ p=0.22€

 White 4,352 (90.16) 1,777 (88.10) 1,181 (86.39) 843 (88.00)

 Black 230 (4.76) 130 (6.45) 123 (9.00) 60 (6.26)

 Other 174 (3.60) 77 (3.82) 47 (3.44) 39 (4.07)

Median Household Income p<0.01¥ p<0.01€

 First Quartile 1,140 (23.62) 437 (21.67) 384 (28.09) 176 (18.37)

 Second Quartile 1,158 (23.99) 480 (23.80) 326 (23.85) 224 (23.38)

 Third Quartile 1,136 (23.53) 492 (24.39) 334 (24.43) 260 (27.14)

 Fourth Quartile 1,194 (24.74) 506 (25.09) 261 (19.09) 246 (25.68)

Marital Status p<0.01¥ p<0.88€

 Married 2,190 (45.37) 804 (39.86) 329 (24.07) 502 (52.40)

 Not Married 2,499 (51.77) 1,164 (57.71) 997 (72.93) 431 (44.99)

Region p=0.01¥ p=0.58€

 Northeast 933 (19.33) 441 (21.68) 263 (19.24) 196 (20.46)

 Midwest 1,016 (21.05) 354 (17.55) 303 (22.17) 193 (20.15)

 South 677 (14.03) 294 (14.58) 209 (15.29) 121 (12.63)

 West 2,201 (45.60) 928 (46.01) 592 (43.31) 448 (46.76)

Area of Residence p=0.18¥ p<0.01€

 Large Metropolitan 2,762 (57.22) 1,188 (58.90) 770 (56.33) 579 (60.44)

 Metropolitan 1,290 (26.72) 552 (27.37) 368 (26.92) 256 (26.72)

 Urban 293 (6.07) 119 (5.90) 83 (6.07) 67 (6.99)

 Less Urban 381 (7.89) 127 (6.30) 121 (8.85) 13 (1.36)

 Rural 101 (2.09) 31 (1.54) 25 (1.83) 13 (1.36)

Gynecol Oncol. Author manuscript; available in PMC 2012 July 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Thrall et al. Page 15

All Primary Surgery n
(%)

All Primary Chemo
n(%) No Treatment n (%)

Primary Chemo with
Surgery recommended

n(%)

Stage p<0.01¥ p<0.01€

 III 3,401 (65.05) 813 (40.31) 435 (31.82) 482 (50.31)

 IV 1,599 (33.13) 1,149 (56.97) 879 (64.30) 454 (47.39)

 “Distant” NOS 88 (1.82) 55 (2.73) 53 (3.88) 22 (2.30)

Grade p<0.01¥ p<0.01€

 I/II 871 (18.04) 149 (7.39) 78 (5.71) 98 (10.22)

 III/IV 2,983 (61.80) 650 (32.23) 281 (20.56) 426 (44.47)

 Unknown 970 (20.10) 1,218 (60.39) 1,008 (73.74) 434 (45.30)

Histology p<0.01¥ p<0.01€

Serous/Adenocarcinoma 3,674 (76.11) 1,647 (81.66) 1,035 (75.71) 797 (83.19)

Mucinous 197 (4.08) 71 (3.52) 62 (4.54) 25 (2.61)

Endometroid 304 (6.30) 31 (1.54) # 21 (2.19)

Clear Cell 78 (1.62) 16 (0.79) # 13 (1.36)

Other Epithelial 574 (11.89) 252 (12.49) 248 (18.14) 102 (10.65)

Comorbidity Score p<0.01¥ p<0.14€

0 3,271 (67.76) 1,197 (59.35) 637 (46.60) 615 (64.20)

1 1,023 (21.19) 488 (24.19) 402 (29.41) 217 (22.65)

2 326 (6.75) 184 (9.12) 178 (13.02) 76 (7.93)

3+ 207 (4.29) 148 (7.34) 150 (10.97) 50 (5.22)

*
Not all totals add up to 100% because of rounding and missing data.

¥
p values are using Chi2 comparing differences among the 4 groups: all primary surgery, all primary chemo, treatment NOS and no treatment

€
p values compare the group all primary surgery to primary chemotherapy with surgery recommended

#
cell contents suppressed due to n<10 for confidentiality
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