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Objective: This study aimed to investigate the prognostic roles of marital status in
patients with invasive breast cancer. Method: We extracted the data of patients with
invasive breast cancer who were diagnosed during 2010–2015 and had complete staging
and molecular typing from the Surveillance, Epidemiology, and End Results (SEER)-18
database. Kaplan–Meier curve method and Cox regression analysis were performed to
investigate the differences in breast cancer–specific survival (BCSS) and overall survival
(OS) in the total population and various subgroups with different marital statuses.

Results: Among the 324,062 patients with breast cancer in this study, 55.0%, 40.0%, and
5.0%were married, unmarried, and unknown, respectively; 51.8%, 32.2%, 10.5%, and 5.5%
were patients with Stages I, II, III, and IV breast cancer, respectively. The 5-year BCSS andOS
of married patients were 92.6% and 88.1%, respectively, higher than those of unmarried
patients (88.3% and 78.1%, P < 0.001). After adjustment for sex, age, T and N stages,
histological grade, insurance status, race, year of diagnosis, and molecular subtypes, married
status was an independent predictor of better BCSS [hazard ratio (HR) = 0.775, 95%
confidence interval (CI) = 0.753–0.797, P < 0.001) and OS (HR = 0.667, 95% CI = 0.653–
0.681, P < 0.001). After multivariate analysis of various subgroups of sex, age, stage,
histological grade, insurance status, race, and molecular subtype, married status was an
independent predictor of better BCSS in all subgroups except for Grade IV, age < 35 years,
and uninsured subgroups. Marital status was an independent predictor of better OS in all
subgroups except the subgroup with age <35 years.

Conclusions: In conclusion, marital status was an independent prognostic factor for
breast cancer. The unmarried patients with breast cancer had a worse prognosis, except
for the subgroup with age <35 years. Hence, unmarried patients with breast cancer and
age ≥35 years may need additional psychosocial and emotional support to achieve more
prolonged survival, besides active treatment of primary disease.
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INTRODUCTION

Psychosocial factors are closely related to the occurrence and
prognosis of malignant tumors, while marital status is one of the
most critical psychosocial factors affecting the occurrence and
development of malignant tumors (1, 2). Previous studies revealed
that the married population had a healthier lifestyle, including a
healthy diet, physical exercise, and regular physical examination,
which might be intermediate factors in cancer prevention (3).
Marital status is closely related to the prognosis of multiple
malignant tumors (4–8). Married patients may receive more
emotional and financial support, get more standardized and
complete medical treatment, and obtain a better prognosis (9–11).
In 2020, only 50% of American residents were married, which was a
decrease of 9% in the last 25 years. Moreover, this downward trend
has always existed. Hence, the relationship between marital status
and cancer prevention and treatment is worthy of further research.

As a systematic disease, breast cancer has been considered one of
the most affected cancers by marital status. The pain caused by
widowhood or divorce and a series of following unhealthy lifestyles
are associated with the onset of breast cancer (3, 12). Meanwhile, the
lack of experience of pregnancy and lactation in unmarried women
may also be related to breast cancer (13–16). Previous studies
indicated that unmarried patients with breast cancer were usually
diagnosed at an advanced stage and had more depressive
symptoms. Additionally, compared with unmarried patients,
married patients received more reasonable and standardized
treatment (4).

Chen et al. (8) reported that marital status affected the prognosis
of patients with breast cancer by affecting the stage at the time of
diagnosis. However, the prognosis of breast cancer is affected by
various factors. Indeed, other clinical and social indicators,
including age, race, insurance status, and sex, are closely related to
the marital status and the prognosis of breast cancer. Whether and
how these factors affect the relationship between marital status
and prognosis remain elusive. Additionally, the molecular typing
and patients with the first diagnosis of Stage IV breast cancer were
not included in previous studies on the relationship betweenmarital
status and prognosis. This study investigated the relationship
between marital status and prognosis in patients with different
molecular typing and stages.
MATERIALS AND METHODS

We extracted the data of marital status and other clinicopathological
factors of patients aged 18 years or older and with breast cancer
diagnosed from January 1, 2010, to December 31, 2015, from the
Surveillance, Epidemiology, and End Results (SEER)-18 database
released in April 2021. The inclusion criteria were as follows: (a) the
known tumor stage (AJCC 7th edition), (b) the known molecular
subtype, (c) invasive cancers, and (d) Stage I–III breast cancer
Abbreviations: SEER, Surveillance, epidemiology, and end results; BCSS, Breast
cancer–specific survival; OS, Overall survival; HR, Hazard ratio; HR+, Hormone
receptor positive; HR-, Hormone receptor negative; HER2, Human epidermal
growth factor receptor-2.
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subjected to surgical treatment or Stage IV breast cancer. Patients
who did not meet the aforementioned inclusion criteria were
excluded from our study. We excluded 15,913 cases with the
unknown tumor stage, 25,887 cases with the unknown molecular
typing, 95 cases of carcinoma in situ and 14,172 cases with Stages I–
III without surgical treatment (Figure 1). Finally, a total of 324,062
cases were included in this study.

The marital status was divided into married and unmarried (e.g.,
single, divorced, separated, widowed, and domestic partner). The
tumor stages were divided into four groups: Stage I, Stage II, Stage
III, and Stage IV. The molecular typing was divided into four
groups: HR+/HER2-, HR+/HER2+, HR-/HER2-, and HR-/HER2-.
The race was divided into three groups: the white, the black, and
other races (including American Indian or Alaska Native and Asian
or Pacific Islander). The age was divided into three groups: <35
years old group, ≥35 years and <65 years old group, and ≧65 years
old group. The histological grading was divided into four groups:
well differentiated (Grade I), moderately differentiated (Grade II),
poorly differentiated (Grade III), and undifferentiated and anaplastic
(Grade IV). The insurance status was divided into three groups:
uninsured, insured, and Medicaid.

The differences in clinicopathological indexes among groups
were analyzed by the Pearson c2 test.BCSS time was defined as the
time from the diagnosis to the death due to breast cancer, and OS
time was defined as the time from the diagnosis to the death due to
any cause. The Kaplan–Meier survival curve was used to estimate
the survival rate, while the log-rank test was used to compare the
survival differences among groups. A Cox proportional hazards
model was constructed for univariate and multivariate analyses and
the generation of HR value and 95% CI. All statistical analyses were
performed using IBM SPSS Statistics, version 22.0 (IBM Corp.). All
tests were two sided, with P <0.05 indicating a statistically
significant difference.
RESULTS

Clinicopathologic Characteristics of
Study Participants
A total of 324,062 cases were involved in this study, with an average
age of 61.4 ± 13.3 years (median = 62.0;range:18-104 years) and a
mean follow-up of 41.4 ± 21.6 months (median= 40.0 months;
range: 0–83 months). The number of death events related to breast
cancer was 22,274 (6.9%), and the total number of death events was
39,337 (12.1%). Further, 178,153 (55.0%), 129,549 (40.0%), and
16,360 (5.0%) of them were married, unmarried, and unknown,
respectively. Patients with Stages I, II, III, and IV breast cancer
accounted for 51.8%, 32.2%, 10.5%, and 5.5%, respectively. For
other clinicopathological indexes, the number and proportion of
patients in each subgroup are shown in Table 1.

Survival Analysis of All Participants
According to Marital Status
Compared with unmarried patients, married patients exhibited
significantly higher 5-year BCSS (92.6% vs 88.3%, P < 0.001) and
5-year OS (88.1% vs 78.1%, P < 0.001) (Figure 2).
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Based on the univariate analysis, marital status, sex, T stage, N
stage, ER status, PR status, HER2 status, molecular typing, historical
grading, age, insurance status, and year of diagnosis were associated
with BCSS and OS. Compared with the unmarried subgroup, the
HR of BCSS of the married subgroup was 0.583 (95% CI = 0.67–
0.599, P < 0.001), and the HR of OS was 0.498 (95% CI = 0.488–
0.509, P < 0.001). According to the multivariate analysis, after
adjusted for sex, T stage, N stage, ER status, PR status, HER2 status,
histological grading, age, insurance status, and year of diagnosis, the
marital status was still an independent predictor of BCSS and OS.
Compared with the unmarried subgroup, the HR of BCSS of the
married subgroup was 0.775 (95% CI = 0.753–0.797, P < 0.001), and
the HR of OS was 0.667 (95% CI = 0.653–0.681, P <
0.001) (Table 2).
Survival Analysis for Subgroups of Sex,
Stage, Subtype, and Age
The study included 2317 male patients, accounting for only 0.8%.
The 5-year BCSS (86.7%) of male participants was lower than
that of female participants (90.8%). The five-year BCSS of
married and unmarried male and female patients was (89.9%
vs 79.1%, P < 0.001) and (92.6% vs 88.4%, P < 0.001),
respectively (Figure 3).

The 5-year BCSS in subgroups with ages between 35 and 65
years (91.4%) was higher than that in the subgroups with age ≥65
years (90.2%) and <35 years (85.1%). In each age group, the 5-year
BCSS of married patients was better than that of unmarried patients
(Figure 4). Patients with low histological grading had a higher 5-
year BCSS. For different histological grading, married patients had a
higher 5-year BCSS (Figure 4).
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In this study, breast cancer was divided into Stages I, II, III, and
IV, and the 5-year BCSS was 98.0%, 92.5%, 77.7%, and 33.0%,
respectively. Significant differences were observed among groups
(P < 0.001). For different subgroups, the 5-year BCSS ofmarried and
unmarried patients was (98.3% vs 97.6%, P < 0.001), (93.8% vs
91.0%, P < 0.001), (80.9% vs 73.7%, P < 0.001), and (37.7% vs 28.8%,
P < 0.001), respectively, as shown in Figure 5.

Among the four breast cancer subtypes, HR+/HER2− subtype
showed the highest 5-year BCSS rate (93.0%).HR+/HER2+ subtype
showed a higher 5-year BCSS rate (90.0%) than HR−/HER2+
(84.9%) and HR−/HER2− subtypes (79.3%). HR−/HER2−
subtype showed the lowest 5-year BCSS rate. Among all four
types of breast cancer, the 5-year BCSS of married patients and
unmarried patients was (94.5% vs 90.9%, P <0.001), (92.4% vs
86.8%, P < 0.001), (87.9% vs 80.5%, P < 0.001), and (81.8% vs 76.1%,
P < 0.001), as shown in Figure 6.

Multivariable and Interaction Analyses of
Subgroups Corresponding to Different
Clinical-Pathological Factors
In each subgroup of sex, stage, molecular typing, histological
grading, age, and insurance status, Cox regression analysis was
conducted with BCSS and OS as the observation endpoints. The
other five variables and marital status were involved in the Cox
model. Being married was an independent predictor of better BCSS,
except for Grade IV, age <35 years, and uninsured subgroups.
Except for histological grading, all the other variables had
interaction effects with marital status (Figure 7).

Moreover, being married was an independent predictor of better
OS, except for age <35 years subgroup. All the variables had
interaction effects with marital status (Figure 8).
FIGURE 1 | Subject selection.
July 2022 | Volume 12 | Article 913929

https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Jiao et al. Marital Status and Breast Cancer
TABLE 1 | Clinicalpathologic characteristics of subjects according to marital status.

Characteristics Marital status P Total

Unmarried Married Unknown No. (%)
No.(%) No.(%) No.(%)

All 129549 (40.0)% 178153 (55.0%) 16360 (5.0%) 324062 (100%)
Gender <0.001
Female 128860 (99.5%) 176525 (99.1%) 16224 (99.2%) 321609 (99.2%)
Male 689 (0.5%) 1628 (0.9%) 136 (0.8%) 2453 (0.8%)

T <0.001
T0/1 73540 (57.3%) 111427 (62.9%) 9955 (61.7%) 194922 (60.6%)
T2 39834 (31.0%) 50804 (28.7%) 4724 (29.3%) 95362 (29.7%)
T3 8388 (6.5%) 9729 (5.5%) 834 (5.2%) 18951 (5.9%)
T4 6536 (5.1%) 5066 (2.9%) 631 (3.9%) 12233 (3.8%)

N <0.001
N0 87260 (67.8%) 122699 (69.1%) 11327 (69.9%) 221286 (68.6%)
N1 29187 (22.7%) 40425 (22.8%) 3584 (22.1%) 73196 (22.7%)
N2 7412 (5.8%) 8875 (5.0%) 798 (4.9%) 17085 (5.3%)
N3 4810 (3.7%) 5516 (3.1%) 503 (3.1) 10829 (3.4%)

Stage <0.001
I 63358 (48.9%) 95886 (53.8%) 8608 (52.6%) 167852 (51.8%)
II 42439 (32.8%) 56761 (31.9%) 5144 (31.4%) 104344 (32.2%)
III 14691 (11.3%) 17713 (9.9%) 1593 (9.7%) 33997 (10.5%)
IV 9061 (7.0%) 7793 (4.4%) 1015 (6.2%) 17869 (5.5%)

ER <0.001
Negative 22100 (17.1%) 28900 (16.2%) 2714 (16.6%) 53714 (16.6%)
Positve 107437 (82.9%) 149242 (83.8%) 13643 (83.4%) 270322 (83.4%)

PR <0.001
Negative 36363 (28.1%) 46936 (26.4%) 4520 (27.7%) 87819 (27.2%)
Positve 92947 (71.9%) 130803 (73.6%) 11796 (72.3%) 235546 (72.8%)

HER2 <0.001
Negative 110843 (85.6%) 151282 (84.9%) 14052 (85.9%) 276177 (85.2%)
Positve 18706 (14.4%) 26871 (15.1%) 2308 (14.1%) 47885 (14.8%)

Subtypes <0.001
HR+/HER2- 95701 (73.9%) 132093 (74.1%) 12192 (74.5%) 239986 (74.1%)
HR+/HER2+ 13080 (10.1%) 18930 (10.6%) 1615 (9.9%) 33625 (10.4%)
HR-/HER2+ 5626 (4.3%) 7941 (4.5%) 693 (4.2%) 14260 (4.4%)
HR-/HER2- 15142 (11.7%) 19189 (10.8%) 1860 (11.4%) 36191 (11.2%)

Grade <0.001
I 28176 (22.7%) 40987 (23.9%) 3709 (24.0%) 72872 (23.4%)
II 55191 (44.4%) 76459 (44.5%) 6995 (45.3%) 138645 (44.5%)
III 40462 (32.6%) 53773 (31.3%) 4692 (30.4%) 98927 (31.8%)
IV 393 (0.3%) 452 (0.3%) 39 (0.3%) 884 (0.3%)

Race <0.001
White 98503 (76.4%) 146752 (82.8%) 12621 (78.7%) 257876 (80.0%)
Black 21123 (16.4%) 12077 (6.8%) 2058 (12.8%) 35258 (10.9%)
Other races 9367 (7.3%) 18493 (10.4%) 1367 (80.5%) 29227 (9.1%)

Age group (years) <0.001
<35 2662 (2.1%) 3030 (1.7%) 271 (1.7%) 5963 (1.8%)
≥35,<65 61765 (47.7%) 112146 (62.9%) 8812 (53.9%) 182723 (56.4%)
≥65 65122 (50.3%) 62977 (35.3%) 7277 (44.5%) 135376 (41.8%)

Insurance <0.001
Uninsured 2583 (2.0%) 2091 (1.2%) 255 (1.8%) 4929 (1.5%)
Insured 103186 (80.4%) 162623 (92.1) 12443 (88.0%) 278252 (87.2%)
Medicaid 22576 (17.6%) 11931 (6.8%) 1442 (10.2%) 35949 (11.3%)

Year of diagnosis <0.001
2010 20115 (15.5%) 27354 (15.4%) 2231 (13.6%) 49700 (15.3%)
2011 20869 (16.1%) 28543 (16.0%) 3010 (18.4%) 52422 (16.2%)
2012 21442 (16.6%) 29412 (16.5%) 2955 (18.1%) 53809 (16.6%)
2013 22001 (17.0%) 30331 (17.0%) 2681 (16.4%) 55013 (17.0%)
2014 22222 (17.2%) 30728 (17.2%) 2847 (17.4%) 55797 (17.2%)
2015 22900 (17.7%) 31785 (17.8%) 2636 (16.1%) 57321 (17.7%)
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DISCUSSION

This study investigated the relationship between marital status
and BCSS and OS in 324,062 patients with invasive breast
cancer in the SEER database. First, by analyzing the relationship
between marital status and survival in each subpopulation, we
found that marital status was an independent prognostic factor
among different stages of breast cancer. Therefore, the effect of
marital status on prognosis could not be explained simply by
the stage at the time of diagnosis. Then, our results indicated
that the effect of marital status on survival might be different in
different subgroups with breast cancer. Especially, the marital
status of patients with breast cancer aged <35 had no significant
effect on survival. Additionally, we also found that for different
sex, molecular typing, and insurance status, marital status was
an independent prognostic factor for breast cancer.

Aizer et al. (4) analyzed the survival rates of patients diagnosed
as the top 10 tumors with the highest tumor-related mortality in the
SEER database from 2004 to 2008. They found that marital status
could affect the tumor stage, treatment, and tumor-related death at
the time of diagnosis. Compared with unmarried patients with
breast cancer, married patients had fewer advanced lesions at the
time of diagnosis [odds ratio (OR) = 0.60, 95% CI = 0.58–0.63],
higher proportion of receiving treatment (OR = 1.54, 95% CI =
1.42–1.66), and lower breast cancer–related mortality (HR = 0.78,
95% CI = 0.74–0.81).

Chen et al. (8) performed mediation analyses to investigate the
intermediate factors of marital status affecting the survival of
patients with cancer, demonstrating that marital status could
affect the survival of patients by affecting the stage of breast
cancer at the time of diagnosis. This study found that the
Frontiers in Oncology | www.frontiersin.org 5
proportion of married patients with the advanced stage at the
time of diagnosis was lower than that of unmarried patients
(4.4% vs 7.0%).

For patients with different stages of breast cancer, the
relationship between marital status and survival was analyzed; the
survival of married patients was better than that of unmarried
patients in each stage. Consequently, we speculated that the marital
status affected the survival of patients with breast cancer not just by
influencing the stage at the time of diagnosis. Patients with different
marital statuses might have different mental states and living habits.
These factors might also affect the ability of patients with breast
cancer to reintegrate into society, besides impacting the emotional
recovery and even postoperative recovery (17–19).

Previous studies demonstrated that marital status was
closely related to survival for aged patients with breast cancer
(20). This study was the first to report that the relationship
between marital status and survival was not consistent in each
age subgroup. For patients with breast cancer aged <35 years,
the prognosis of married and unmarried patients showed no
differences. This was not consistent with previous studies (21).
The analysis showed that the different correction factors added
in the two studies contributed to the difference in the final
results. Stage and molecular typing were involved in our
multivariate analysis, both of which were closely related to
the prognosis of breast cancer. Previous studies showed that
compared with patients with breast cancer aged <35 years had
an advanced stage, and the proportion of HER2-positive and
triple-negative breast cancer was higher (22). Patients with
early breast cancer aged <35 years had worse 5- and 10-year
survival (23, 24), and marital status was irrelevant to this
conclusion. Adekolujo at al. (25) analyzed the marital status
B

C D

A

FIGURE 2 | Survival curves and subject proportions according to marital statuses. BCSS (A) and OS (B) according to marital statuses were depicted. Subject
proportions according to marital statuses without the unknown marital status (C) and with the unknown marital status (D) were also depicted.
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TABLE 2 | Univariable and multivariable analyses regarding BCSS and OS.

Characteristics BCSS OS

Univariable analysis Multivariable analysis Univariable analysis Multivariable analysis

HR 95%CI P HR 95%CI P HR 95%CI P HR 95%CI P

Marital status <0.001 <0.001 <0.001 <0.001
Unmarried ref ref ref ref
Married 0.583 0.567-0.599 <0.001 0.775 0.753-0.797 <0.001 0.498 0.488-0.509 <0.001 0.667 0.653-0.681 <0.001
Unknown 0.813 0.766-863 <0.001 0.919 0.865-0.977 0.007 0.78 0.746-0.815 <0.001 0.875 0.837-0.916 <0.001

Gender <0.001 <0.001 <0.001 <0.001
Female ref ref ref ref
Male 1.479 1.301-1.681 <0.001 1.247 1.096-1.419 0.001 1.896 1.740-2.065 <0.001 1.54 1.413-1.679 <0.001

T <0.001 <0.001 <0.001 <0.001
T0/1 ref ref ref ref
T2 3.976 3.833-4.123 <0.001 2.392 2.301-2.485 <0.001 2.265 2.212-2.319 <0.001 1.775 1.731-1.821 <0.001
T3 9.073 8.679-9.485 <0.001 4.347 4.143-4.561 <0.001 4.034 3.900-4.172 <0.001 2.822 2.721-2.927 <0.001
T4 24.082 23.115-25.089 <0.001 8.389 8.003-8.793 <0.001 10.287 9.976-10.609 <0.001 5.305 5.119-5.498 <0.001

N <0.001 <0.001 <0.001 <0.001
N0 ref ref ref ref
N1 3.582 3.469-3.699 <0.001 2.094 2.024-2.168 <0.001 1.942 1.897-1.987 <0.001 1.443 1.408-1.480 <0.001
N2 6.068 5.817-6.330 <0.001 2.558 2.444-2.677 <0.001 3.01 2.909-3.114 <0.001 1.718 1.657-1.782 <0.001
N3 11.048 10.598-11.517 <0.001 3.67 3.505-3.842 <0.001 5.141 4.968-5.320 <0.001 2.419 2.329-2.512 <0.001

Stage <0.001 <0.001
I ref ref
II 3.899 3.711-4.097 <0.001 1.866 1.816-1.918 <0.001
III 13.158 12.528-13.820 <0.001 4.125 4.004-4.250 <0.001
IV 67.848 64.776-71.066 <0.001 18.371 17.873-18.884 <0.001

ER <0.001 <0.001 <0.001 <0.001
Negative ref ref ref ref
Positve 0.328 0.319-0.337 <0.001 0.726 0.699-0.755 <0.001 0.474 0.463-0.484 <0.001 0.761 0.738-0.786 <0.001

PR <0.001 <0.001 <0.001 <0.001
Negative ref ref ref ref
Positve 0.34 0.331-0.349 <0.001 0.609 0.587-0.632 <0.001 0.491 0.481-0.500 <0.001 0.712 0.692-0.732 <0.001

HER2 <0.001 <0.001 <0.001 <0.001
Negative ref ref ref ref
Positve 1.342 1.298-1.389 <0.001 0.696 0.672-0.721 <0.001 1.109 1.079-1.140 <0.001 0.758 0.737-0.779 <0.001

Subtype <0.001 <0.001
HR+/HER2- ref ref
HR+/HER2+ 1.468 1.405-1.533 <0.001 1.15 1.111-1.189 <0.001
HR-/HER2+ 2.415 2.294-2.542 <0.001 1.629 1.561-1.700 <0.001
HR-/HER2- 3.432 3.327-3.540 <0.001 2.326 2.269-2.385 <0.001

Grade <0.001 <0.001 <0.001 <0.001
I ref ref ref ref
II 2.852 2.684-3.031 <0.001 1.763 1.658-1.875 <0.001 1.517 1.469-1.567 <0.001 1.157 1.119-1.196 <0.001
III 7.578 7.147-8.035 <0.001 2.747 2.581-2.923 <0.001 2.748 2.662-2.837 <0.001 1.531 1.477-1.586 <0.001
IV 10.812 9.202-12.702 <0.001 3.052 2.593-3.592 <0.001 3.791 3.326-4.319 <0.001 1.764 1.546-2.012 <0.001

Race <0.001 <0.001 <0.001 <0.001
White ref ref ref ref
Black 1.897 1.833-1.963 <0.001 1.197 1.156-1.240 <0.001 1.548 1.506-1.591 <0.001 1.138 1.106-1.170 <0.001
Other races 0.804 0.763-0.848 <0.001 0.786 0.745-0.829 <0.001 0.697 0.668-0.726 <0.001 0.742 0.711-0.773 <0.001

Age group (years) <0.001 <0.001 <0.001 <0.001
<35 ref ref ref ref
≥35,<65 0.604 0.557-0.655 <0.001 1.038 0.957-1.126 0.372 0.691 0.641-0.745 <0.001 1.056 0.979-1.139 0.161
≥65 0.727 0.670-0.789 <0.001 1.683 1.550-1.828 <0.001 1.489 1.382-1.605 <0.001 2.715 2.517-2.929 <0.001

Insurance <0.001 <0.001 <0.001 <0.001
Uninsured ref ref ref ref
Insured 0.391 0.362-0.421 <0.001 0.645 0.597-0.697 <0.001 0.56 0.524-0.599 <0.001 0.631 0.589-0.675 <0.001
Medicaid 0.842 0.778-0.913 <0.001 0.87 0.803-0.943 0.001 1.032 0.962-1.107 0.374 0.916 0.854-0.983 0.015

Year of diagnosis 0.005 0.625 <0.001 0.313
2010 ref ref ref ref
2011 1.004 0.965-1.044 0.857 1.022 0.983-1.063 0.272 0.994 0.966-1.024 0.706 1.002 0.973-1.032 0.885
2012 0.965 0.926-1.006 0.094 0.994 0.953-1.036 0.77 0.985 0.955-1.017 0.355 0.996 0.965-1.027 0.791
2013 0.971 0.929-1.015 0.191 1.025 0.980-1.071 0.286 0.965 0.933-0.998 0.04 0.988 0.954-1.022 0.469
2014 0.943 0.897-0.991 0.021 1.008 0.959-1.060 0.757 0.955 0.919-0.992 0.019 0.988 0.950-1.027 0.529
2015 0.903 0.850-0.960 0.001 0.991 0.932-1.054 0.778 0.899 0.857-0.943 <0.001 0.947 0.902-0.993 0.026
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FIGURE 3 | BCSS curves according to the sex groups. (A) and subject proportions of the sex groups (D). Survival curves of each marital status for female (B) and
male (C) and subject proportions of each marital status for female (E) and male (F) were depicted.
B C D
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FIGURE 4 | BCSS curves according to the age groups. (A) and subject proportions of the age groups (E). Survival curves of each marital status for <35 years old (B), ≥35,
<65years old (C) and ≧65years old (D) and subject proportions of each marital status for <35 years old (F), ≥35, <65years old (G) and ≧65years old (H) were depicted.
B C D E
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FIGURE 5 | BCSS curves according to the stage groups. (A) and subject proportions of the stage groups (F). Survival curves of each marital status for stage I (B),
stage II (C), stage III (D) and stage IV (E) and subject proportions of each marital status for stage I (G), stage II (H), stage III (I) and stage IV (J) were depicted.
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and survival of 3761 patients diagnosed with breast cancer in
the SEER database from 1990 to 2011, and found that
unmarried patients had an advanced stage and worse
diagnosis. In this study, the marital status might have had a
more significant impact on the survival of male patients with
breast cancer than on female patients (BCSS, HR: 0.533 vs.
0.776). Compared with uninsured and Medicaid patients with
breast cancer, insured patients with breast cancer had an earlier
stage and better prognosis (26, 27). Molecular typing (28), race
(29, 30), and histological grading (31) were also independent
factors for the prognosis of breast cancer. In this study, we
Frontiers in Oncology | www.frontiersin.org 8
found that the influence of marital status on prognosis was
independent of these factors.

This study also had limitations. First, this was a retrospective
study, which had inherent defects, including data bias. Then, little
information was available about breast cancer treatment in the
SEER database, and hence it was impossible to know the impact of
marital status on treatment selection and compliance. Breast cancer
does not contribute to the marital breakdown (32). However, a
disharmonious partnership in marriage could delay the
postoperative recovery of breast cancer and cause a worse
prognosis (33). Hence, the prognosis of even married patients
B C D E

F G H I J

A

FIGURE 6 | BCSS curves according to the subtypes. (A) and subject proportions of the subtypes (F). Survival curves of each marital status for HR+/HER2- (B),
HR+/HER2+ (C), HR-/HER2+ (D) and HR-/HER2- (E) and subject proportions of each marital status for HR+/HER2- (G), HR+/HER2+ (H), HR-/HER2+ (I) and
HR-/HER2- (J) were depicted.
FIGURE 7 | Analyses of BCSS (breast cancer-specific survival) for married vs unmarried patients in each subgroup after adjusted by other clinicalpathological
factors. Hazard Ratio (HR) estimates for BCSS are indicated by rectangles, and 95% confidence intervals (95% CI) are indicated by the crossing horizontal lines.
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varied due to different partnerships. Emotional support was
beneficial to the survival of unmarried patients (34). However,
this study could not answer how additional psychosocial and
emotional supports might improve the survival of unmarried
patients and the degree of improvement. Nevertheless, this study
might be valuable for understanding the relationship between
marital status and prognosis. Due to the large sample size, we
could analyze the subgroup of each clinicopathological index by the
univariate and multivariate analysis. The final conclusion might
help understand how different clinicopathological indexes affect the
relationship between marital status and prognosis, and assist the
unmarried population who really need emotional intervention.
CONCLUSIONS

This study found for the first time that among patients with
different stages of breast cancer, married ones had a better
prognosis. Therefore, the effect of marital status on prognosis
could not be explained simply by the stage of breast cancer at the
time of diagnosis. We also found for the first time that in the
subgroup of patients aged <35 years, marital status was not
associated with the prognosis of breast cancer. Further in-depth
research is needed to clarify this phenomenon. Additionally, it
was reported for the first time that marital status was an
independent prognosis factor for breast cancer regardless of
the molecular typing. These conclusions provide a basis for us
to further understand the relationship between marital status and
prognosis of breast cancer, and also highlight the necessity of
Frontiers in Oncology | www.frontiersin.org 9
providing emotional support to unmarried patients with
breast cancer.
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FIGURE 8 | Analyses of OS (Overall survival) for married vs unmarried patients in each subgroup after adjusted by other clinicalpathological factors. Hazard Ratio
(HR) estimates for BCSS are indicated by rectangles, and 95% confidence intervals (95% CI) are indicated by the crossing horizontal lines.
July 2022 | Volume 12 | Article 913929

https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Jiao et al. Marital Status and Breast Cancer
REFERENCES

1. Baum A, Posluszny D. Health Psychology: Mapping Biobehavioral
Contributions to Health and Illness. Annu Rev Psychol (1999) 50:137–63.
doi: 10.1146/annurev.psych.50.1.137

2. Soler-Vila H, Kasl S, Jones B. Prognostic Significance of Psychosocial Factors
in African-American and White Breast Cancer Patients: A Population-Based
Study. Cancer (2003) 98(6):1299–308. doi: 10.1002/cncr.11670

3. Williams K, Umberson D. Marital Status, Marital Transitions, and Health: A
Gendered Life Course Perspective. J Health Soc Behav (2004) 45(1):81–98.
doi: 10.1177/002214650404500106

4. Aizer A, Chen M-H, McCarthy EP, Mendu ML, Koo S, Wilhite TJ, et al.
Marital Status and Survival in Patients With Cancer. J Clin Oncol Off J Am Soc
Clin Oncol (2013) 31(31):3869–76. doi: 10.1200/JCO.2013.49.6489

5. Fosså S, Cvancarova M, Chen L, Allan AL, Oldenburg J, Peterson DR, et al.
Adverse Prognostic Factors for Testicular Cancer-Specific Survival: A
Population-Based Study of 27,948 Patients. J Clin Oncol Off J Am Soc Clin
Oncol (2011) 29(8):963–70. doi: 10.1200/JCO.2010.32.3204

6. Wang L, Wilson SE, Stewart DB, Hollenbeak CS. Marital Status and Colon
Cancer Outcomes in US Surveillance, Epidemiology and End Results
Registries: Does Marriage Affect Cancer Survival by Gender and Stage?
Cancer Epidemiol (2011) 35(5):417–22. doi: 10.1016/j.canep.2011.02.004

7. Al-Badawi I, Munkarah AR, Tulbah A, Babic II, Husaini HA, Ahmad S, et al.
A Detailed Study of Patients and Tumor Characteristics of Epithelial Ovarian
Cancer in Saudi Women. Int J Gynecol Cancer Off J Int Gynecol Cancer Soc
(2013) 23(3):456–60. doi: 10.1097/IGC.0b013e318284aafe

8. Chen Z, Yang KB, Zhang YZ, Wu CF, Wen DW, Lv JW, et al. Assessment of
Modifiable Factors for the Association of Marital Status With Cancer-Specific
Survival. JAMA Netw Open (2021) 4(5):e2111813. doi: 10.1001/
jamanetworkopen.2021.11813

9. Gao Z, Ren F, Song H, Wang Y, Wang Y, Gao Z, et al. Marital Status and
Survival of Patients With Chondrosarcoma: A Population-Based Analysis.
Med Sci Monit Int Med J Exp Clin Res (2018) 24:6638–48. doi: 10.12659/
MSM.911673

10. Reyes Ortiz C, Freeman JL, Kuo YF, Goodwin JS. The Influence of Marital
Status on Stage at Diagnosis and Survival of Older Persons With Melanoma.
J Gerontol Ser A Biol Sci Med Sci (2007) 62(8):892–8. doi: 10.1093/gerona/
62.8.892

11. Goodwin J, Hunt WC, Key CR, Samet JM.. The Effect of Marital Status on
Stage, Treatment, and Survival of Cancer Patients. JAMA (1987) 258
(21):3125–30. doi: 10.1001/jama.1987.03400210067027

12. Lee S, Cho E, Grodstein F, Kawachi I, Hu FB, Colditz GA, et al. Effects of
Marital Transitions on Changes in Dietary and Other Health Behaviours in
US Women. Int J Epidemiol (2005) 34(1):69–78.

13. Kobayashi S, Sugiura H, Ando Y, Shiraki N, Yanagi T, Yamashita H, et al.
Reproductive History and Breast Cancer Risk. Breast Cancer (Tokyo Japan)
(2012) 19(4):302–8. doi: 10.1007/s12282-012-0384-8

14. VishwakarmaG, NdetanH, Nandini Das D, Gupta G, Suryavanshi, Mehta A, et al.
Reproductive Factors and Breast Cancer Risk: A Meta-Analysis of Case-Control
Studies in Indian Women. South Asian J Cancer (2019) 8(2):80–4. doi: 10.4103/
sajc.sajc_317_18

15. WuH, Yang HI, Lin PH, Chen CJ, Santella RM, TerryMB, et al. Reproductive and
Environmental Exposures and the Breast Cancer Risk in Taiwanese Women. Sci
Rep (2021) 11(1):15656. doi: 10.1038/s41598-021-95290-2

16. Brouckaert O, Rudolph A, Laenen A, Keeman R, Bolla MK, Wang Q, et al.
Reproductive Profiles and Risk of Breast Cancer Subtypes: A Multi-Center
Case-Only Study. Breast Cancer Res BCR (2017) 19(1):119. doi: 10.1186/
s13058-017-0909-3

17. Katz J, Kertai MD, Cooter M, Greenup RA, Hwang S. Risk Factors for Acute
Pain and Its Persistence Following Breast Cancer Surgery. Pain (2005)
119:16–25. doi: 10.1016/j.pain.2005.09.008

18. McDonoughM,SabistonC,WroschC.PredictingChanges inPosttraumaticGrowth
and Subjective Well-Being Among Breast Cancer Survivors: The Role of Social
Support and Stress. Psycho-Oncology (2014) 23(1):114–20. doi: 10.1002/pon.3380

19. Mystakidou K, Tsilika E, Parpa E, Kyriakopoulos D,Malamos N, Damigos D, et al.
Personal Growth and Psychological Distress in Advanced Breast Cancer. Breast
(Edinburgh Scotland) (2008) 17(4):382–6. doi: 10.1016/j.breast.2008.01.006
Frontiers in Oncology | www.frontiersin.org 10
20. Osborne C, Ostir GV, Du X, Peek MKGoodwin JS. The Influence of Marital
Status on the Stage at Diagnosis, Treatment, and Survival of Older Women
With Breast Cancer. Breast Cancer Res Treat (2005) 93(1):41–7. doi: 10.1007/
s10549-005-3702-4

21. Zhai Z, Zhang F, Zheng Y, Zhou L, Tian T, Lin S. Effects of Marital Status on
Breast Cancer Survival by Age, Race, and Hormone Receptor Status: A
Population-Based Study. Cancer Med (2019) 8(10):4906–17. doi: 10.1002/
cam4.2352

22. Colleoni M, Rotmensz N, Robertson C, Orlando L, Viale G, Renne G, et al.
Very Young Women (<35 Years) With Operable Breast Cancer: Features of
Disease at Presentation. Ann Oncol Off J Eur Soc Med Oncol (2002) 13(2):273–
9. doi: 10.1093/annonc/mdf039

23. Liu Y, Jiang YZ, Yu KD, Shao ZM. Different Patterns in the Prognostic Value
of Age for Breast Cancer-Specific Mortality Depending on Hormone Receptor
Status: A SEER Population-Based Analysis. Ann Surg Oncol (2015) 22
(4):1102–10. doi: 10.1245/s10434-014-4108-5

24. Ahn S, Son BH, Kim SW, Kim SI, Jeong J, Ko S-S, et al. Poor Outcome of
Hormone Receptor-Positive Breast Cancer at Very Young Age Is Due to
Tamoxifen Resistance: Nationwide Survival Data in Korea–a Report From the
Korean Breast Cancer Society. J Clin Oncol Off J Am Soc Clin Oncol (2007) 25
(17):2360–8. doi: 10.1200/JCO.2006.10.3754

25. Adekolujo O, Tadisina S, Koduru U, Gernand J, Smith SJ, Kakarala RR, et al.
Impact of Marital Status on Tumor Stage at Diagnosis and on Survival in Male
Breast Cancer. Am J Men's Health (2017) 11(4):1190–9. doi: 10.1177/
1557988316669044

26. Franzoi M, Schwartsmann G, de Azevedo SJ, Geib G, Zaffaroni F, Liedke PER,
et al. Differences in Breast Cancer Stage at Diagnosis by Ethnicity, Insurance
Status, and Family Income in Young Women in the USA. J Racial Ethnic
Health Disparities (2019) 6(5):909–16. doi: 10.1007/s40615-019-00591-y

27. Hsu C, Wang X, Habif DVJr, Ma CX, Johnson KJ. Breast Cancer Stage
Variation and Survival in Association With Insurance Status and
Sociodemographic Factors in US Women 18 to 64 Years Old. Cancer
(2017) 123(16):3125–31. doi: 10.1002/cncr.30722

28. Hwang K, Kim J, Jung J, Chang JH, Chai YJ, Oh SW, et al. Impact of Breast
Cancer Subtypes on Prognosis of Women With Operable Invasive Breast
Cancer: A Population-Based Study Using SEER Database. Clin Cancer Res an
Off J Am Assoc Cancer Res (2019) 25(6):1970–9. doi: 10.1158/1078-0432.CCR-
18-2782

29. Ko N, Hong S, Winn RA, Calip GS. Association of Insurance Status and Racial
Disparities With the Detection of Early-Stage Breast Cancer. JAMA Oncol
(2020) 6(3):385–92. doi: 10.1001/jamaoncol.2019.5672

30. Cho B, Han Y, Lian M, Colditz GA, Weber JD, Ma C, et al. Evaluation of
Racial/Ethnic Differences in Treatment and Mortality Among Women With
Triple-Negative Breast Cancer. JAMA Oncol (2021) 7(7):1016–23. doi:
10.1001/jamaoncol.2021.1254

31. Rakha E, El-Sayed ME, Lee AHS, Elston CW, Grainge MJ, Hodi Z, et al.
Prognostic Significance of Nottingham Histologic Grade in Invasive Breast
Carcinoma. J Clin Oncol Off J Am Soc Clin Oncol (2008) 26(19):3153–8. doi:
10.1200/JCO.2007.15.5986

32. Laitala V, Saarto T, Einiö EK, Martikainen P, Silventoinen K. Early-Stage
Breast Cancer Is Not Associated With the Risk of Marital Dissolution in a
Large Prospective Study of Women. Br J Cancer (2015) 113(3):543–7. doi:
10.1038/bjc.2015.216

33. Yang H, Schuler T. Marital Quality and Survivorship: Slowed Recovery for
Breast Cancer Patients in Distressed Relationships. Cancer (2009) 115(1):217–
28. doi: 10.1002/cncr.23964

34. Wittenberg L, Yutsis M, Taylor S, Giese-Davis J, Bliss-Isberg C, Star P. Marital
Status Predicts Change in Distress and Well-Being in Women Newly
Diagnosed With Breast Cancer and Their Peer Counselors. Breast J (2010)
16(5):481–9. doi: 10.1111/j.1524-4741.2010.00964.x

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
July 2022 | Volume 12 | Article 913929

https://doi.org/10.1146/annurev.psych.50.1.137
https://doi.org/10.1002/cncr.11670
https://doi.org/10.1177/002214650404500106
https://doi.org/10.1200/JCO.2013.49.6489
https://doi.org/10.1200/JCO.2010.32.3204
https://doi.org/10.1016/j.canep.2011.02.004
https://doi.org/10.1097/IGC.0b013e318284aafe
https://doi.org/10.1001/jamanetworkopen.2021.11813
https://doi.org/10.1001/jamanetworkopen.2021.11813
https://doi.org/10.12659/MSM.911673
https://doi.org/10.12659/MSM.911673
https://doi.org/10.1093/gerona/62.8.892
https://doi.org/10.1093/gerona/62.8.892
https://doi.org/10.1001/jama.1987.03400210067027
https://doi.org/10.1007/s12282-012-0384-8
https://doi.org/10.4103/sajc.sajc_317_18
https://doi.org/10.4103/sajc.sajc_317_18
https://doi.org/10.1038/s41598-021-95290-2
https://doi.org/10.1186/s13058-017-0909-3
https://doi.org/10.1186/s13058-017-0909-3
https://doi.org/10.1016/j.pain.2005.09.008
https://doi.org/10.1002/pon.3380
https://doi.org/10.1016/j.breast.2008.01.006
https://doi.org/10.1007/s10549-005-3702-4
https://doi.org/10.1007/s10549-005-3702-4
https://doi.org/10.1002/cam4.2352
https://doi.org/10.1002/cam4.2352
https://doi.org/10.1093/annonc/mdf039
https://doi.org/10.1245/s10434-014-4108-5
https://doi.org/10.1200/JCO.2006.10.3754
https://doi.org/10.1177/1557988316669044
https://doi.org/10.1177/1557988316669044
https://doi.org/10.1007/s40615-019-00591-y
https://doi.org/10.1002/cncr.30722
https://doi.org/10.1158/1078-0432.CCR-18-2782
https://doi.org/10.1158/1078-0432.CCR-18-2782
https://doi.org/10.1001/jamaoncol.2019.5672
https://doi.org/10.1001/jamaoncol.2021.1254
https://doi.org/10.1200/JCO.2007.15.5986
https://doi.org/10.1038/bjc.2015.216
https://doi.org/10.1002/cncr.23964
https://doi.org/10.1111/j.1524-4741.2010.00964.x
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Jiao et al. Marital Status and Breast Cancer
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Jiao, Ma, Zhu, Dai, Yang, Zhao, Guo and Liu. This is an open-
access article distributed under the terms of the Creative Commons Attribution
Frontiers in Oncology | www.frontiersin.org 11
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply with
these terms.
July 2022 | Volume 12 | Article 913929

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Impact of Marital Status on Prognosis of Patients With Invasive Breast Cancer: A Population-Based Study Using SEER Database
	Introduction
	Materials and Methods
	Results
	Clinicopathologic Characteristics of Study Participants
	Survival Analysis of All Participants According to Marital Status
	Survival Analysis for Subgroups of Sex, Stage, Subtype, and Age
	Multivariable and Interaction Analyses of Subgroups Corresponding to Different Clinical-Pathological Factors

	Discussion
	Conclusions
	Data Availability Statement
	Ethics Statement
	Author Contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


