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Background: The effects of marital status on infiltrating ductal carcinoma of breast cancer (IDC) have not been studied in
detail. This study investigated the impact of marital status on IDC patients.

Material/Methods: SEER databases were searched from 2010 to 2015 for subjects who were married, divorced, single, and wid-
owed. The influence of marital status on breast cancer-specific survival (BCSS) and overall survival (OS) of IDC
patients was investigated through multivariate Cox regression analysis and Kaplan-Meier analysis. To prevent
bias, propensity score matching (PSM) analysis was performed.

Results: The 5-year OS was 89.6%in married patients, 84.9% in divorced patients, 83.5% in single patients, and 71.3%
in widowed patients (p<0.001). The 5-year BCSS were 92.9%, 90.2%, 87.6%, and 86.4%, respectively (p<0.001).
Multivariate Cox regression analysis revealed that marriage was a protective factor for patients with IDC in
terms of OS (divorced: HR, 1.27; 95% Cl, 1.21-1.32; p<0.001; single: HR, 1.36; 95% Cl, 1.31-1.42; p<0.001; wid-
owed: HR, 1.42; 95% Cl, 1.36-1.48; p<0.001) and BCSS (divorced: HR, 1.15; 95% Cl, 1.09-1.21; p<0.001; sin-
gle: HR, 1.27; 95% Cl, 1.21-1.33; p<0.001; widowed: HR, 1.32; 95% Cl, 1.25-1.40; p<0.001). Following subgroup
and PSM analysis, married patients were shown to have better OS and BCSS as opposed to divorced, single, or
widowed patients.
Conclusions: We identify marital status as a predictor of survival in those with IDC. Widowed patients showed the highest
mortality risk.
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Background

Breast cancer is a common tumor in women, with ~279 100
new cases and 42 690 deaths in 2020 alone [1]. Infiltrating
ductal carcinoma of breast cancer (IDC) accounts for ~70-80%
of breast cancers globally [2,3]. Although advances in treat-
ment have reduced the mortality rate of IDC, the increasing
incidence of IDC is still a serious problem [4]. Therefore, it is
urgent to explore potential risk factors contributing to IDC de-
velopment. The risk factors for breast cancer include repro-
ductive risk factors [5], lifestyle [6], family history [7], and ge-
netic predisposition [8]. Psychological and social factors are
also emerging as key indicators of cancer development [9].

Marital status is a key sociocultural variable that influences
cancer patients. Marital status can predict the outcomes of
rectal cancer [10], ovarian serous carcinoma [11], pancreatic
cancer [12], and non-small cell lung cancer [13]. Similarly, mar-
ital status has been suggested as a predictive factor for breast
cancer survival [14-17]. Breast cancer is highly heterogeneous,
with a range of pathologies, biological behavior, and prognosis
that differ from other histological subtypes [18,19]. However,
most previous reports did not distinguish histologic subtypes
or molecular subtypes. In addition, significant imbalances in
baseline characteristics exist amongst the studied groups based
on marital status. The effects of marital status on the progno-
sis of IDC patients therefore require assessment.

In this study, 1: 1 propensity score matching (PSM) was performed

to explore the influence of marital status on IDC prognosis in
the Surveillance, Epidemiology, and End Results (SEER) database.

Material and Methods

Patients

The SEER 18 regions database [Incidence-SEER 18 Regs Research
Data (with additional treatment fields), Nov 2017 Sub (1975-2016
varying)] was used, encompassing ~28% of the U.S. population.
Patients diagnosed from 2010 to 2015 were collected due to the
lack of availability of Her2 information prior to 2010. Inclusion
criteria were as follows: (1) age >18 years at diagnosis; (2) ac-
cessible marital information; (3) histology ICD-O-3 (International
Classification of Diseases for Oncology, 3 edition) limited to
infiltrating duct carcinoma (8500/3); and (4) survival times >1
month. Patients with missing or incomplete demographic, clinico-
pathological, treatment, or follow-up information were excluded.

Clinicopathological variables

Marital status, gender, age at diagnosis, ethnicity, median
household income, insurance status, tumor grade, tumor size,
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lymph node, metastasis, TNM stage, ER, PR, Her2, molecu-
lar subtype, treatment regimens, and prognostic information
were assessed. Patients were divided into those who were
married, single, divorced, and widowed based on marital sta-
tus. Age was categorized as 18-49 years, 50-59 years, 60-69
years, 70-79 years, and >80 years. Ethnicity was classified into
white, black, American Indian/Alaska Native (Al), and Asian or
Pacific Islander (API). Socioeconomic status was divided into
Quartile 1 (<552 620), Quartile 2 (552 621-560 890), Quartile 3
(560 891-574 440), and Quartile 4 (>574 441). Tumor grade IV
was combined with grade Ill. TNM staging was performed ac-
cording to the 7t edition of the American Joint Committee on
Cancer (AJCC) and classed into stage | to stage IV. Radiation and
chemotherapy were categorized as “yes” and “no/unknown”.

Statistical analyses

Baseline features were compared using the chi-square test.
The primary endpoints were overall survival (OS) and breast
cancer-specific survival (BCSS). Kaplan-Meier (KM) curves were
used to investigate survival differences amongst the groups.
Log-rank tests were applied for group comparisons. Prognostic
factors were identified using multivariate Cox proportional
hazard assessments.

PSM can reduce selection bias and mimic randomized con-
trolled trials [20,21], and was employed to reassess the influ-
ence of marital status. PSM was performed using 1: 1 nearest
neighbor matching with a caliper of 0.01. Standardized differ-
ences (SD) were used to assess the changes in variables be-
fore and after PSM. SD <0.1 were employed to denote signif-
icant balances in the baseline covariate [22].

Statistical analyses were performed using R (version 3.5.2,
https://www.r-project.org/). R packages, including tableone,
rms, survival, survminer, ggplot2, cobalt, and Matchlt, were
used. Assessments were 2-sided. P-value <0.05 was deemed
statistically significant.

Results

Clinicopathological characteristics

From 2010 to 2015, 183 260 patients with IDC were included.
Clinicopathological characteristics in each group are presented
in Table 1. Those who were widowed tended to be in the older
age groups of 60-69 (22.8%), 70-79 (33.9%), and >80 years
(33.8%). The single group had more black patients (23.4%),
while the married group had more Asian/Pacific Islander pa-
tients (7.1%). Compared to those who were divorced, sin-
gle, and widowed, married patients tended to have earlier
stage (53.4%), smaller tumor sizes (62.6%), negative lymph
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Table 1. The characteristics of patients with breast cancer according to marital status in the SEER database.

Married Divorced

Characteristic

Subtype (%)

HR—/HER2- (triple negative) 13281 (12.3) 3099 (13.6) 4247 (14.4) 2668 (11.6)

e e s G0 uw 63 s 69 ow 6o
HR+/HER2— (Luminal A) 75459 (69.9) 15806 (69.2) 19598 (66.4) 17097 (74.3)

"""" HR+/HER2+ (LuminalB) 13358 (124) 2704 (11.8) 4054 (137) 2172 (9.4)

CAge(R)

"""" 1849 28875 (268) 4655 (204) 10349 (350) 440 (19)

"""" 50-59 30248 (280) 6646 (29.1) 8601 (29.1) 1728 (7.5)

"""" 6069 20621 (275) 7127 (31.2) 6773 (229) 5251 (228)  <0.001

"""" 7079 14942 (138) 3438 (151) 2762 (94) 7806 (339)

0  a13 (39 90 @42 1050 (36) 7775 (33.8)

CRace (%)

"""" White 87818 (81.4) 17685 (77.5) 19926 (67.5) 18499 (804)

D ooy e es e wems
API 11850 (11.0) 1381 (6.1) 2440 (8.3) 1672 (7.3)

N 562 (05 159 (07) 254 (09) 120 (0.5

CGender (%)

Cwe o w09 moonmoey
Female 106909 (99.1) 22712 (99.5) 29296 (99.2) 22926 (99.7)

© Median household income (%)

"""" Quartilel 27103 (25.1) 6644 (29.1) 7528 (255 7309 (3.8

Camme  awaesssaen s ey sseean
Quartile3 26613 (24.7) 5634 (24.7) 6145 (20.8) 5307 (23.1)

"""" Quartile4 27894 (259) 4997 (21.9) 7254 (24.6) 4830 (21.0)

Clnsurance (%)

Do s ean o) s sy meo ey
Uninsured 1395 (1.3) 535 (2.3) 1030 (3.5) 200 (0.9)

CGrade (%)

"""" I 22865 (212) 4636 (203) 5175 (17.5) 5039 (21.9)

"""" " 45042 (417) 9290 (40.7) 11695 (39.6) 10280 (44.7)  <0.001

"""" Mo 39992 (37.1) 8900 (39.0) 12665 (42.9) 7681 (33.4)

CStage (%)

"""" I 57607 (534) 11354 (49.7) 12855 (43.5) 11995 (522)

e s mmen wwe
11 10732 (9.9) 2653 (11.6) 4104 (13.9) 2415 (10.5)

"""" v 3164 (29 948 (42 1577 (53) 919 (40)

CTumorsize (%)

Coton 67595 (62.6) 13348 (585) 15363 (520) 13685 (59.5)

m awws asas  mwen  men
T3 5121 (4.7) 1258 (5.5) 2261 (7.7) 1023 (4.4)

T 2926 (7)) 945 (@1 1674 (5.7) 1158 (5.0)
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Table 1 continued. The characteristics of patients with breast cancer according to marital status in the SEER database.

Married Divorced

Characteristic

Node status (%)

NO 72833 (67.5) 14922 (65.4) 18271 (61.9) 16259 (70.7)
"""" NL 26627 (47) 5760 (252) 8092 (274) 4922 (214)
"""" N s 0 1375 60 1980 (67 141 (o oo
"""" NS 3017 (28 769 (34 1192 40) 678 (29)
CMetastasis (%)
"""" MO 104735 (97.1) 21878 (95.8) 27958 (947) 22081 (96.0)
"""" m sies o) s w2 1577 (3 19 @
CBoneM (%)
e 1988 (18) 583 (26) 015 G4 532 @3
"""" No  ioso11 (982 22243 (97.4) 28520 (966) 22468 (077) '
CBrain M)
Y a7 0 60 (03 %8 (03 51 (02
"""" No 107722 (008 22766 (997) 20437 (997) 22049 (998 '
ClverM )
CYes 80 (0® 237 (10) s01 14 198 09
"""" No 107059 (992 22589 (990) 29134 (986) 22802 (991) '
CLmgM O
Y 97 (9 208 (13 sl (L) 376 (1§
"""" No 106972 (991) 22528 (987) 29034 (983) 22624 (984)
CERG)
"""" Negative 20377 (189) 4596 (01) 6303 (13) 3982 (173)
"""" Positve  &7522 (811) 18230 (199) 23232 (787) 10018 (827) '
PR
"""" Negatie 30772 (285 6946 (304) 9220 (312) 6507 (283)
"""" Positve 77127 (715 15880 (696) 20315 (688 16493 (717) o'
CHERZ )
"""" Negative 88740 (822) 18905 (828) 23845 (807) 19765 (859)
"""" Positve 10150 (178 3021 (172 5690 (193 3235 (1a1) o'
Cswrgery (R
"""" Nosugery 431 (40) 1339 (59) 236 (79) 1872 (81)
"""" BCS 61159 (567) 12834 (562) 15175 (514) 13208 (574)  <0.001
"""" Mastectomy 42399 (39.3) 8653 (37.9) 12034 (407) 7920 (344)
CRadiation (%)
"""" Nome/unknown 46773 (433) 10292 (45.1) 14207 (484) 12574 (547)
e 61126 (56.7) 12534 (549) 615238516) 10426 (@53
CChemotherapy (%)
"""" No/unknown 56299 (522) 12055 (528) 14119 (478) 17161 (746)

Yes 51600 (47.8) 10771 (47.2) 15416 (52.2) 5839 (25.4) <0.001
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A Kaplan-Meier curve for overall survival B Kaplan-Meier curve for breast—cancer—specific survival
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Figure 1. Overall survival (A) and breast cancer-specific survival (B) curve of breast cancer patients based on marital status (married,
divorced, widowed, and single).

Table 2. Impact of marital status on the OS by univariate and multivariate survival analysis before PSM.

Univariate analysis Multivariate analysis
Characteristics 5-year OS
95% CI P value
Marital status 4346.6 <0.001
”””” Mared  89&%  Reference
”””” Dvorced  sa9% 127 121-132 <0001
"""" Singe  8s% 13  131-142 <0001
”””” Widowed  713% 142 13148 <0001
A 97378 0ot
”””” 849  se%s  Refeence
"""" sos9 8% o3& 32835 <0001
”””” 6069 8% 151 14615 <0001
"""" 2079  &3% 105 102109 0001
”””” >  s2% 098 09101 o016l
Race 10639 w0t
”””” white 8% Reference
"""" Bak  78a% 124 1194129 <0001
”””” Al 9t% o075 071080 <0001
"""" A ss% 129 109153 0004
CGender 1086 0ot
"""" male  750%  Refeence
”””” Female 88 073 065083 <0001
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Table 2 continued. Impact of marital status on the OS by univariate and multivariate survival analysis before PSM.

Univariate analysis Multivariate analysis
Characteristics 5
95% Cl LA
Median household income 701.2 <0.001
"""" Quartle1 8%  Reference
"""" Quartle2 8% 08 07708 <0001
"""" Quartles  gs% 101 098104 0473
"""" Quartle4  889% 099 09102 0658
Cinsuranee 1220 w0t
"""" Uninsued  789%  Refeence
"""" msued 88 075 068082 <0001
CGrade 3734 0ot
"""" o es%  Reference
"""" .o so% 124 1171130 <0001
"""" W 793% 184 174194 <0001
Stage 2793 w00t
"""" o e9%  Reference
"""" . 8% 183 175190 <0001
"""" wmo 71% a5 a31-474 <0001
"""" v o ;3% 1028  97-1088 <0001
Csubtype 0367 w00t
"""" HR-/HER2- (triple negative) ~ 743%  Reference
"""" HR-/HER2+ (HER2 enriched)  816% 052  049-056 <0001
"""" HR+/HER2- (uminal A 87.9% 048 046050 <0001
"""" HR+/HER2+ (uminal®)  867% 042  040-044 <0001
CSugey  ses 0ot
"""" Nosugey  40%  Refeence
"""" BS  %8% o0& 040044 <0001
"""" Mastectomy 8% 048 046050 <0001
Radiation 2124 w00t
"""" None/unknown ~ 811%  Reference
"""" Ys g% o7 071076 <0001
Chemotherapy 550 0ot
"""" No/unknown  8e4%  Refeence
"""" Yo 8ag% 078 075081 <0001

0S - overall survival; PSM — propensity score matching; HR — hazard ratio; Cl — confidence interval.
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Table 3. Impact of marital status on the BCSS by univariate and multivariate survival analysis before PSM.

Univariate analysis Multivariate analysis
Characteristics 5-year OS
Log rank y? P value 95% Cl LA
Marital status 1200.1 <0.001
"""" Mared  %9%  Reference
"""" Divored  %2% 115 109121 <0001
"""" Singe  s.e% 127 121-133 <0001
"""" Widowed  84% 13 125140 <0001
A e <00l
"""" 1849  9%6%  Refeence
"""" sos9 91a% 204 193215 <0001
"""" 606  99% 13  129-140 <0001
"""" 7079  el0% 108 10112 <0001
"""" s  8&m% 09 092100 0040
Race 16 <001
"""" White ~ oie%  Reference
"""" Black 88 127 121-133 <0001
"""" Al 9% 08 07408 <0001
"""" N ees% 127 103157 00%6
CGender 232 <001
"""" Mae 8%  Reference
"""" Female ~ 99% 08 074105 0145
 Median household income 4680 <0001
"""" Quartlet  s7%  Reference
"""" Quartle2  %3% 08  077-084 <0001
"""" Quartle3 o8 100  097-104 0846
"""" Quartle4  e30% 104  100-107 0067
Cnswance 348 <0001
"""" Uninsued  s813%  Reference
"""" nsued 9u1% 074  067-081 <0001
Grade sses4 <0001
"""" e  Reference
"""" N e% 201 1822 <0001
"""" wmo 8% 371 33410 <0001
Stage 396 <00l
"""" r ete%%  Reference
"""" . et2% 203 274312 <0001
"""" wo 7s2% 898 837963 <0001
I\ 35.7% 24.52 22.72-26.47 <0.001
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Table 3 continued. Impact of marital status on the BCSS by univariate and multivariate survival analysis before PSM.

Univariate analysis

Multivariate analysis

Characteristics
95% Cl P value
Subtype 4705.1 <0.001
"""" HR-/MER2- (riple negative) ~ 790%  Reference
"""" HR-/HER2+ (HER2 enriched) ~ 856% 043 040-047 <0001
"""" HR+/HER2- (Luminal A 935% 041  039-043 <0001
"""" HR+/HER2+ (uminalB)  909% 032 030034 <0001
Csurgey 195914 <0001
"""" Nosugey  sL%  Reference
"""" BS  9s7% 033 031036 <0001
"""" Mastectomy 7% 045 042047 <0001
Radiation 9223 <ot
"""" None/unknown ~ 8s%  Refeence
"""" Ys  o8% 08 0808 <000
Chemotherapy 150 <0001
"""" No/unknown  %40%  Reference
"""" Y  s&3% 08  08-0% <0001

BCSS — breast cancer-specific survival; PSM — propensity score matching; HR — hazard ratio; Cl — confidence interval.

nodes (67.5%), and no metastasis (97.1%). Patients in the
widowed group were least likely to have received radiation
(45.3%) or chemotherapy (25.4%).

Effects of marital status on OS and BCSS

The OS and BCSS of patients with IDC were assessed us-
ing Kaplan-Meier analysis. Significant differences in OS were
observed based on marital status (p<0.0001) (Figure 1A).
The 5-year OS was 89.6% in married patients, and 71.3%,
84.9%, and 83.5% in those who were widowed, single, and di-
vorced, respectively (Table 2). The BCSS of the 4 marital sub-
groups also differed (Figure 1B). The 5-year BCSS was 92.9% in
the married group, 90.2% in the divorced group, 87.6% the sin-
gle group, and 86.4% in the widowed group (p<0.001) (Table 3).

Univariate analysis demonstrated that ethnicity, age, gender,
income, insurance status, tumor grade, stage, subtype, surgical
therapy, radiation therapy, and chemotherapy were significantly
associated with OS (Table 2) and BCSS (Table 3) (all p<0.001).

Results from multivariate Cox regression analysis revealed mar-
riage as a protective factor for OS (divorced: HR, 1.27; 95% Cl,
1.21-1.32; p<0.001; single: HR, 1.36; 95% Cl, 1.31-1.42; p<0.001;
and widowed: HR, 1.42; 95% Cl, 1.36-1.48; p<0.001) (Table 2)

and BCSS (divorced: HR, 1.15; 95% Cl, 1.09-1.21; p<0.001; sin-
gle: HR, 1.27; 95% Cl, 1.21-1.33; p<0.001; and widowed: HR,
1.32; 95% Cl, 1.25-1.40; p<0.001) (Table 3) in patients with
IDC. Molecular subtype, insurance, surgery, radiation therapy,
and chemotherapy showed a highly significant association
with OS and BCSS.

To reduce the effect of confounders, IDC patients were strat-
ified according to clinical features. We also identified marital
status as an independent prognostic indicator of OS (Figure 2)
and BCSS (Figure 3) in all subgroups.

Survival analysis after 1: 1 PSM

To minimize the confounding factors and assess the impact
of marital status, we performed 1: 1 PSM. Three 1: 1 matched
cohorts were obtained: a divorced and married cohort, a sin-
gle and married cohort, and a widowed and married cohort.
The demographic and clinicopathological features between 2
groups in the 2 cohorts were balanced (Table 4). The absolute
mean differences in all variables across the groups were less
than 0.1 following PSM assessment (Figure 4). Married patients
showed better BCSS and OS in the divorced-married cohort
(Figure 5A, 5B), the single-married cohort (Figure 5C, 5D), and
the widowed-married cohort (Figure 5E, 5F).

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€923630-8




lan T et al.:
Effects of wmarital status on prognosis...
© Med Sci Monit, 2020; 26: €923630

DATABASE ANALYSIS

A B
No surgery Surgery No radiation Radiation
1.00 1.00 1.00 1.00
— Married \
— Divorced
2 0.75 Single 0.75 0.75 0.75
= — Widowed
S
5050 0.50 0.50 0.50
é — Married — Married — Married
3025 0.25 — Divorced 0.25 — Divorced 0.25 — Divorced
p<0.0001 p<0.0001 — Single p<0.0001 = Single p<0.0001 — Single
— Widowed — Widowed — Widowed
0.00 0.00 0.00 0.00
0 20 40 60 80 0 20 40 60 80 0 20 40 60 80 0 20 40 60 80
Time in months Time in months Time in months Time in months
C No chemotherapy Chemotherapy D Uninsured Insured
1.00 1.00 1.00 1.00
2075 0.75 0.75 075
=
2
5050 0.50 0.50 0.50
s
= — Married — Married — Martied — Married
5 h " ! ;
2 0.25 — Divorced 0.25 — Divorced 025 — Divorced 0.25 — Divorced
— Single —Single - iy = Singl - — Single
p<0.0001 Z Vidowed p<0.0001 — Widowed p=0.00035 - v&?uguied p<0.0001 - Widgowe d
0.00 0.00 0.00 0.00
0 20 40 60 80 0 20 40 60 80 0 20 40 60 80 0 20 40 60 80
Time in months Time in months Time in months Time in months
E Quartile 1 Quartile 2 Quartile 3 Quartile 4
1.00 1.00 1.00 1.00
2075 0.75 0.75 075
=
£
5050 0.50 0.50 0.50
s
§ — Married — Married — Married — Married
3 — Divorced — Divorced — Divorced — Divorced
3025 — Single 0.25 — Single 0.25 — Silr‘:glrée 0.25 — Single
p<0.0001 — Widowed p<0.0001 — Widowed p<0.0001 = Widowed p<0.0001 — Widowed
0.00 0.00 0.00 0.00
0 20 40 60 80 0 20 40 60 80 0 20 40 60 80 0 20 40 60 80
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Figure 2. Kaplan-Meier analysis for overall survival in subgroups stratified by surgery (A), radiation (B), chemotherapy (C), insurance

status (D), median household income (E), and subtype (F).
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Figure 3. Breast cancer-specific survival curves in subgroups stratified by surgery (A), radiation (B), chemotherapy (C), insurance
status (D), median household income (E), and subtype (F).
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Table 4. Patient baseline characteristics after PSM.

Divorced Married Single Married Widowed Married
Characteristic (%) (%) (%)
19148 19148 19148 19148
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Table 4 continued. Patient baseline characteristics after PSM.

Divorced Married

Characteristic (%)

LanT.etal:
Effects of wmarital status on prognosis...
© Med Sci Monit, 2020; 26: €923630

Widowed Married
(%) (%)

Married

PSM — propensity score matching.

Discussion

This is the first study to investigate the influence of marital
status on IDC prognosis using PSM in the SEER database. In
comparison to previous SEER-based studies, we particularly
assessed significant covariates, including molecular subtype,
household income, and insurance. We found that 4 marital
subgroups showed different survival outcomes for OS and

BCSS. In multivariate Cox analysis encompassing an integrat-
ed range of variables, we demonstrated that marriage was
an independent prognostic and protective factor for OS and
BCSS, and widowed patients were the most likely to die of
IDC. After PSM, we further confirmed that those who married
showed better OS and BCSS compared to the divorced, single
or widowed patients.
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Figure 4. (A) The mean difference in all variables before and after PSM between divorced and married groups. (B) The mean difference
between single and married groups. (C) The mean difference between widowed and married groups.

These findings raise the intriguing question of why married
patients showed better clinical outcomes. One hypothesis is
the higher likelihood for early diagnosis in those who are mar-
ried. Studies have shown that delayed diagnosis can lead to
poor survival of unmarried patients [17,23,24]. In the present
study, widowed patients tended to be older than married pa-
tients. The incidence of metastasis was lower in the married
group (2.9%) compared to the divorced (4.2%), single (5.3%),
and widowed (4.0%) groups. Spouses might facilitate early IDC
diagnosis, leading to better prognosis.

Secondly, married patients tended to have more financial
resources and better access to effective treatment [25,26].
Spouses and their children may provide financial assistance
that is unavailable to single, divorced, or widowed patients [27].
Our research indicated that compared with married patients,
those who were widowed, single, or divorced tended to be un-
dertreated, which may have contributed to their worse prog-
nosis [28].

Thirdly, married patients might obtain extra psychological and
emotional support from their spouse and children, which can
improve disease outcomes [29]. A cancer diagnosis was report-
ed to cause higher levels of psychological distress than that
of other chronic diseases [30]. In addition, compared to mar-
ried patients, the single, divorced, and widowed patients were
more likely to have depression and anxiety after a diagnosis of

cancer [31]. Stress and depression combined had an associa-
tion with immune dysfunction, nonadherence to medical ad-
vice, and tumor progression [32,33]. Emotional assistance can
improve the quality of life, thereby preventing disease-associ-
ated decline in breast cancer patients [34,35]. Therefore, the
benefits of psychosocial support should not be underestimated
for single, divorced, and widowed populations. It is vital that
physicians screen for such distress and provide psychosocial
support interventions as required.

Fourthly, it was reported that married people have healthier
lifestyle behaviors [36]. The single, divorced, and widowed pa-
tients were more likely have unhealthy lifestyles, such as heavy
drinking and smoking, which can adversely affect overall sur-
vival of breast cancer patients [37,38]. This may partly explain
the better prognosis in those who are married.

Some limitations of the present study should be discussed.
Firstly, reproductive history and comorbidities were not in-
cluded in the SEER database. These missing factors associated
with prognosis may lead to potential bias. Secondly, the SEER
database records marital status at diagnosis, but we lacked
detailed information on the quality of marriage, the subse-
quent changes in marital status, and other marital statuses,
including gay, lesbian, bisexual, and transgender. Finally, giv-
en the retrospective nature of our analysis, further prospec-
tive studies are required.
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Figure 5. The overall survival (A, C, E) and breast cancer-caused special survival (B, D, F) of patients with breast cancer according to

marital status after PSM.
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Conclusions

This study, which had a large sample and used ingenious sta-
tistical analyses, found that married status was a protective
prognostic factor for IDC patients. The single, divorced, and wid-
owed patients were at higher risk of undertreatment, metas-
tasis, and poor outcomes. Widowed patients had the highest
mortality rates. Targeted psychosocial support should now be
provided to these IDC patient subsets.
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