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Marital status and survival in patients with renal
cell carcinoma
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Abstract
Previous studies have shown that marital status is an independent prognostic factor for survival in several types of cancer. In this
study, we investigated the effects of marital status on survival outcomes among renal cell carcinoma (RCC) patients.
We identified patients diagnosed with RCC between 1973 and 2013 from the Surveillance, Epidemiology and End Results (SEER)

database. Kaplan–Meier analysis and Cox regression were used to identify the effects of marital status on overall survival (OS) and
cancer-specific survival (CSS).
We enrolled 97,662 eligible RCC patients, including 64,884 married patients, and 32,778 unmarried (9831 divorced/separated,

9692 widowed, and 13,255 single) patients at diagnosis. The 5-year OS and CSS rates of the married, separated/divorced,
widowed, and single patients were 73.7%, 69.5%, 58.3%, and 73.2% (OS), and 82.2%, 80.7%, 75.7%, and 83.3% (CSS),
respectively. Multivariate Cox regression showed that, compared with married patients, widowed individuals showed poorer OS
(hazard ratio, 1.419; 95% confidence interval, 1.370–1.469) and CSS (hazard ratio, 1.210; 95% confidence interval, 1.144–1.279).
Stratified analyses and multivariate Cox regression showed that, in the insured and uninsured groups, married patients had better
survival outcomes while widowed patients suffered worse OS outcomes; however, this trend was not significant for CSS.
In RCC patients, married patients had better survival outcomes while widowed patients tended to suffer worse survival outcomes

in terms of both OS and CSS.

Abbreviations: CI= confidence interval, CSS= cancer-specific survival, HR= hazard ratio, OS= overall survival, RCC= renal cell
carcinoma, SEER = Surveillance, Epidemiology and End Results.

Keywords: cancer-specific survival, Epidemiology and End Results (SEER) database, marital status, overall survival, renal cell
carcinoma, surveillance
[5–9]
1. Introduction

Renal cell carcinoma (RCC) is the third-most lethal genitourinary
malignancy, making it the seventh most common cancer
(335,000 new cases, 2.4% of the total cases worldwide). There
are approximately 693,000 deaths due to RCC worldwide per
year.[1] The survival of RCC is affected by many factors, such as
the TNM stage, Fuhrman nuclear grade, RCC subtype, tumor
size, molecular pathogenesis, treatment regimen, and socioeco-
nomic status.[2–4] Further, marriage, another important prog-
nostic factor, has been reported to have a protective effect on the
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prognosis of many cancers. However, other researches have
shown that marriage has mixed or no effect on survival among
some cancer patient.[10–13] Besides, these studies did not take both
overall survival (OS) and cancer-specific survival (CSS) into
consideration. Meanwhile, social network and social economic
factors have significantly changed in the United States in the past
decades. Two previous studies have implicated that marriage
status might influence the survival of RCC,[14,15] however, the
results remain inconclusive. Therefore, in the present study, we
used the Surveillance, Epidemiology, and End Results (SEER)
database to explore the impact of marital status on survival
outcomes of renal cancer patients.
2. Material and methods

2.1. Patients

This study retrospectively analyzed the SEER database, reported
by the US National Cancer Institute, which collects patient
demographics and publishes cancer incidence and survival data
from 18 population-based cancer registries. The dataset used for
the analysis was documentation Version April 2016, which
covers approximately 30% of the US population. The SEER
database is openly accessible and freely available for researchers.
We obtained the research data files with the user number 12948-
Nov2015. Because the data extracted from this database were
anonymized and de-identified before being released, our research
did not require patient informed consent.
Individuals with renal tumors were analyzed based on the

“kidney and renal pelvis” as the primary site, according to the
International Classification of Diseases for Oncology, Third
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Figure 1. The subject selection algorithm. Note that some patients met >1
exclusion criteria. SEER indicates Surveillance, Epidemiology, and End Results.
SEER= Surveillance, Epidemiology, and End Results.
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Edition (ICD-O-3) codes C64.9 and C65.9. All these patients
were diagnosed between 1973 and 2013. Only patients with the
main histologic subtypes (clear cell, papillary, chromophobe, and
collecting duct) were included. Histologic confirmation of RCC
was determined using the following ICD-O-3 codes: clear cell
(8310, 8320, 8316), papillary (8050, 8260, 8342), chromophobe
(8270, 8290, 8317), and collecting duct (8319). We categorized
marital status into married and unmarried. The unmarried group
included divorced/separated, widowed, and single subgroups.
The patients were moreover divided into “insured” and
“uninsured” groups according to their insurance status. The
exclusion criteria included patients with unknown marital status,
age at diagnosis of<18 years or unknown age, and all autopsy or
death certificate cases. This method resulted in a total of 97,662
RCC patients being included in the analysis. The subject selection
algorithm is shown in Figure 1.

2.2. Statistical analysis

Two endpoints, OS and CSS, were used in this study. In the OS
analysis, any cause of death was considered an event and
Table 1

Patient baseline demographic and clinical characteristics.

Characteristic
Married (%)

N=64884 (66.5)
Divorced/Separat

N=9831 (10.

Gender
Male 45355 (69.9) 5371 (54.6)
Female 19529 (30.1) 4460 (45.4)

Age
�65 39304 (60.6) 6741 (68.6)
>65 25580 (39.4) 3090 (31.4)

Race
White 55734 (85.9) 7947 (80.8)
Black 4849 (7.5) 1469 (14.9)
Other 3972 (6.1) 365 (3.7)
Unknown 329 (0.5) 50 (0.5)

Insurance status
Insured 33334 (51.4) 4447 (45.2)
Uninsured 3007 (4.6) 1384 (14.1)
Unknown 28543 (44.0) 4000 (40.7)

Grade
High 7204 (11.1) 1096 (11.1)
Moderate 26424 (40.7) 4132 (42.0)
Poor 13434 (20.7) 1990 (20.2)
Undifferentiated 2716 (4.2) 444 (4.5)
Unknown 15106 (23.3) 2169 (22.1)

Histological type
Clear cell 51137 (78.8) 7678 (78.1)
papillary 9263 (14.3) 1555 (15.8)
Chromophobe 4246 (6.5) 564 (5.7)
Collecting duct 238 (0.4) 34 (0.3)

SEER stage
Localized 46879 (72.3) 7220 (73.4)
Regional 10782 (16.6) 1439 (14.6)
Distant 6629 (10.2) 1073 (10.9)
Unknown 570 (0.9) 98 (1.0)

Therapy
None 3400 (5.2) 698 (7.1)
Partial nephrectomy 18118 (27.9) 2698 (27.4)
Total/Radical nephrectomy 42949 (66.2) 6367 (64.8)
Unknown 417 (0.6) 68 (0.7)

SEER= Surveillance, Epidemiology, and End Results.
∗
The P values were compared married, divorced/separated, widowed, and single calculated with the u

Other race (American Indian/AK Native, Asian/Pacific Islander).
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survivors were considered as censored events. In the CSS analysis,
death due to RCC was considered an event and deaths of other
ed (%)
1)

Widowed (%)
N=9692 (9.9)

Single (%)
N=13255 (13.6) P-value

∗

<.001
2810 (29.0) 8508 (64.2)
6882 (71.0) 4747 (35.8)

<.001
1866 (19.3) 10215 (77.1)
7826 (80.7) 3040 (22.9)

<.001
8180 (84.4) 9939 (75.0)
1017 (10.5) 2511 (18.9)
472 (4.9) 717 (5.4)
23 (0.2) 88 (0.7)

<.001
4279 (44.1) 5910 (49.1)
714 (7.4) 7488 (7.7)
4699 (48.5) 4962 (37.4)

1182 (12.2) 1527 (11.5) <.001
3688 (38.1) 5470 (41.3)
1724 (17.8) 2799 (21.1)
365 (3.8) 556 (4.2)
2733 (28.2) 2903 (21.9)

<.001
7923 (81.7) 10024 (75.6)
1155 (11.9) 2256 (17.0)
563 (5.8) 915 (6.9)
51 (0.5) 60 (0.5)

<.001
6676 (68.9) 9887 (74.6)
1719 (17.7) 1926 (14.5)
1128 (11.6) 1314 (9.9)
163 (1.7) 124 (0.9)

<.001
1038 (10.7) 944 (7.1)
1993 (20.6) 3782 (28.5)
6528 (67.4) 8473 (63.9)
133 (1.4) 56 (0.4)

se of a chi-square test.
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causes or survivors were considered as censored events. We used
x2 tests to analyze the baseline characteristics of the patients in the
4 marital subgroups. The Kaplan–Meier method with the log-
rank test was used to analyze the effects of each factor on CSS and
OS. We also used univariate and multivariate Cox’s regression
models to estimate the hazard ratio (HR) and exact 95%
confidence interval (CI). All statistical tests were performed using
SPSS 23 software (Chicago, IL). Finally, all tests were 2 sided, and
the significance level was set at P< .05.
3. Results

3.1. Patient baseline characteristics

A total of 97,662 eligible RCC patients were finally enrolled
during the study period from 1973 to 2013 in the SEER
database. Of these, 64,884 (66.5%) patients were married at
the time of diagnosis and 32,778 (33.5%) were unmarried
Table 2

Kaplan–Meier analysis overall survival and cancer-specific survival f

Kaplan–Mei

Characteristic 5-year OS Log rank x2

Gender 164.044
Male 70.3%
Female 74.0%

Age 4917.879
<=65 78.4%
>65 61.8%

Race 125.069
White 71.5%
Black 70.4%
Other 74.8%
Unknown 92.3%

Marital status 1495.760
Married 73.7%
Divorced/Separated 69.5%
Widowed 58.3%
Single 73.2%

Insurance status 768.5256
Insured 76.3%
Uninsured 69.8%
Unknown 68.0%

Grade 4782.116
High 81.4%
Moderate 80.4%
Poor 67.3%
Undifferentiated 42.3%
Unknown 60.7%

Histological type 1015.329
Clear cell 70.3%
Papillary 74.3%
Chromophobe 85.3%
Collecting duct 33.2%

SEER stage 38442.677
Localized 82.7%
Regional 62.0%
Distant 13.8%
Unknown 46.8%

Therapy 25664.846
None 17.3%
Partial nephrectomy 86.7
Total/Radical nephrectomy 71.8
Unknown 6.9%

CSS= cause-specific survival, OS=overall survival, SEER= Surveillance, Epidemiology, and End Resul
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(including 9831 (10.1%) divorced/separated, 9692 (9.9%)
widowed, and 13,255 (13.5%) single). The 4 subgroups
(married, divorced/separated, widowed, and single) were
compared. Details of the patient demographics and pathologi-
cal features are shown in Table 1. Of the total patients, 62,044
(63.5%) were males and 35,618 (36.5%) were females,
suggesting a higher risk of RCC in men. There were significant
differences in demographics and pathological characteristics,
including sex, age, ethnicity, grade, insurance status, histologi-
cal type, SEER stage, and therapies between the married and
unmarried groups. Compared with other marital statuses,
among the widowed group, the proportions of women (71.0%)
and older individuals (80.7%) were the highest (P< .001). In
addition, the likelihoods of localized tumors (68.9%) and
surgical treatment (10.7%; partial nephrectomy or total/radical
nephrectomy) were lower among widowed patients than for the
other groups. Single patients were less likely to be female and
were much younger (�65 years).
or renal cell carcinoma.

er Kaplan–Meier

P 5-year CSS Log Rank x2 P

<.001 87.433 <.001
80.7%
83.3%

<.001 255.677 <.001
84.2%
77.0%

<.001 47.426 <.001
81.3%
82.8%
82.5%
95.6%

<.001 158.550 <.001
82.2%
80.7%
75.7%
83.3%

<.001 605.6594 <.001
85.4%
81.9%
78.3%

<.001 6374.707 <.001
93.5%
90.9%
76.1%
48.6%
70.6%

<.001 1260.224 <.001
80.0%
86.5%
94.2%
38.7%

<.001 52361.113 <.001
94.3%
71.9%
16.2%
66.4%

<.001 23669.141 <.001
22.2%
96.4%
82.1%
11.9%

ts.
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3.2. Effects of demographics and pathological features on
overall and cancer-specific survival in the SEER database

In this study, we used Kaplan–Meier analysis to calculate the OS
and CSS of RCC patients (Table 2). The 5-year OS rate of the
married groupwas 73.7%, while those of the separated/divorced,
widowed, and single groups were 69.5%, 58.3%, and 73.2%,
respectively. The survival outcome among the 4 marital
subgroups was significantly different (P< .001) (Fig. 2A). The
5-year CSS rate of the married group was 82.2%, while those of
the separated/divorced, widowed, and single groups were 80.7%,
75.7%, and 83.3%, respectively (P< .001) (Fig. 2B). Widowed
patients had the lowest rate of survival and the shortest survival
time (P< .001) (Fig. 2). Besides marital status, sex, ethnicity, age,
tumor grade, insurance status, histological type, SEER stage, and
therapy methods were also shown to be significantly associated
with OS and CSS by Kaplan–Meier analysis (Table 2). The 5-year
OS and CSS rates of the male patients were both lower than those
for the female patients (70.3% vs 74.0%; 80.7% vs 83.3%).

3.3. Identification of prognostic factors for patients with
RCC

To identify the prognostic factors for patients with RCC, we
further performed univariate and multivariate Cox analyses of
the above-mentioned prognostic factors (Tables 3 and 4).
Characteristics including age ≥65, divorced/separated, widowed,
uninsured, poor/undifferentiated, collecting duct histology, and
regional/distant metastasis were considered as independent poor
prognostic factors for OS and CSS in patients with RCC. For OS,
multivariate Cox analysis indicated that, compared to married
patients, separated/divorced (HR, 1.237; 95% CI, 1.192–1.285;
P< .001), widowed (HR, 1.419; 95% CI, 1.370–1.469; P
< .001), and single patients (HR, 1.178; 95% CI, 1.136–1.221;
P< .001) were independent prognostic factors for poor survival
(Table 3). In term of CSS, multivariate Cox analysis similarly
showed that marriage was a protective factor for RCC prognosis
(separated/divorced: HR, 1.105; 95%CI, 1.045–1.168; P< .001;
widowed: HR, 1.210; 95% CI, 1.144–1.279; P< .001; single:
HR, 1.089; 95% CI, 1.034–1.048; P= .001) (Table 4).
Figure 2. Overall survival and cancer-specific survival curves of renal cancer pa
according to marital status, log-rank x2 test=1495.760, P< .001. (B) Cancer-spec
x2 test=242.6960, P< .001.

4

3.4. Stratified analyses of the impact of marital status on
overall and cancer-specific survival based on insurance
status

To assess the potential reasons for the survival disparity between
married and unmarried patients, we further explored the effect of
insurance on survival. We used Kaplan–Meier analysis to
calculate the OS and CSS of RCC patients in the insured and
uninsured subgroups (Fig. 3). For patients who were covered by
insurance, widowed patients had a significantly worse median
survival and 5-year OS than the married, divorced/separated,
and single patients (median survival: 69.7, 67.2, 59.9, and 69.4
months; 5-year OS rate: 77.9%, 74.0%, 62.8%, and 78.4%,
respectively). Widowed patients also had a significantly worse
median survival and 5-year CCS than the other patients
(median survival: 74.3, 73.6, 69.6, and 74.2 months; 5-year
CSS rate: 86.0%, 84.9%, 78.9%, and 86.5%, respectively). For
uninsured patients, widowed patients had a significantly worse
median survival and 5-year OS than the married, divorced/
separated, and single patients (median survival: 65.6, 63.7,
59.4, and 65.2 months; 5-year OS rate: 71.1%, 69.9%, 62.3%,
and 70.7%, respectively). However, no significant difference
was found for CSS (median survival: 71.1, 70.8, 71.3, and 72.4
months; 5-year CSS rate: 80.5%, 83.4%, 82.5%, and 82.9%,
respectively; P= .3982). Finally, we used multivariate Cox
regression to analyze the effects of marital status on OS and
CSS according to insurance status (Table 5). The results
showed that, in both the insured and uninsured subgroups,
compared with the married patients, the unmarried patients
had worse OS outcome. However, no difference was found in
CCS in both subgroups.

4. Discussion

Our study showed that married patients enjoyed both better 5-
year OS and CSS outcomes than unmarried patients, including
divorced/separated, widowed, and single patients. In addition,
widowed patients had the lowest 5-year OS and CSS rates
compared with other patients. In this study, we also found that,
after adjusting for sex, age, ethnicity, tumor grade, insurance
tients according to marital status. (A) Overall survival of renal cancer patients
ific survival curves of renal cancer patients according to marital status, log-rank



Table 3

Univariate and multivariate analysis of renal cell carcinoma overall survival.

Univariate analysis Multivariate analysis

Characteristic Log rank x2 P HR (95%CI) P

Gender 162.741 <.001
Male Reference
Female 0.846 (0.825–0.868) <.001

Age 4653.637 <.001
<=65 Reference
>65 2.001 (1.954–2.050) <.001

Race 112.794 <.001
White Reference
Black 1.140 (1.097–1.185) <.001
Other 0.852 (0.808–0.897) <.001
Unknown 0.373 (0.273–0.508) <.001

Marital status 1444.968 <.001
Married Reference
Divorced/Separated 1.237 (1.191–1.285) <.001
Widowed 1.419 (1.370–1.469) <.001
Single 1.178 (1.136–1.221) <.001

Insurance status 700.108 <.001
Insured Reference
Uninsured 1.274 (1.205–1.347) <.001
Unknown 1.310 (1.273–1.348) <.001

Grade 4464.898 <.001
High Reference
Moderate 1.000 (0.958–1.045) .984
Poor 1.300 (1.242–1.362) <.001
Undifferentiated 2.019 (1.903–2.142) <.001
Unknown 1.293 (1.238–1.349) <.001

Histological type 937.081 <.001
Clear cell Reference
Papillary 1.034 (0.998–1.071) .067
Chromophobe < 0.619 (0.581–0.659) <.001
Collecting duct 2.127 (1.883–2.402) <.001

SEER stage 27150.517 <.001
Localized Reference
Regional 1.834 (1.781–1.889) <.001
Distant 6.046 (5.846–6.250) <.001
Unknown 1.621 (1.487–1.767) <.001

Therapy 18091.927 <.001
None Reference
Partial nephrectomy 0.245 (0.232–0.258) <.001
Total/Radical nephrectomy 0.384 (0.369–0.400) <.001
Unknown 1.310 (1.206–1.422) <.001

SEER= Surveillance, Epidemiology, and End Results.
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status, histological type, SEER stage, and therapy methods,
multivariable Cox analyses showed that married patients enjoyed
both better OS and CSS outcomes than all subgroups of
unmarried patients. Stratified analyses showed that, in both the
insured and uninsured groups, married patients had better
survival outcomes while widowed patients suffered worse OS
outcomes; however, this trend was not significant for CSS.
In addition, we also found that RCC tended to occur more

frequently in males and that male sex may be associated with
poor prognosis, which was in accordance with 2 previous
researches.[16,17] Patients with collecting duct histological type
also had lower OS and CSS, possibly due to the frequent presence
of metastasis (>70% of patients) at diagnosis.[18]

Interestingly, some studies have suggested that uninsured
status is associated with poor prognosis in certain cancers.[19] In
our study, this trend could also be observed, since the percentage
of patients with insurance was the lowest in the widowed group,
at 44.1% (compared with 51.4%, 45.2%, and 49.1% in the
5

married, divorced/separated, and single groups, respectively).
Compared with married people, unmarried patients had a lower
proportion of surgical treatment, which may be partly related to
their survival disadvantage. The reason for this finding may be
that unmarried patients lack the needed support from a spouse,
have unhealthy lifestyles, and lack financial resources. On the
other hand, married patients can receive support from their
spouses, such as receiving medical assistance, assisting in
activities of daily living, and medication reminders.[20] Lifestyles
may also be affected by marriage; for example, divorced
individuals and their offspring have been reported to more
frequently suffer from alcohol and tobacco consumption, drug
abuse, and sexual problems.[21] Additionally, compared with
unmarried persons, married people may have stronger financial
resources,[19,22] which leads to early detection and timely medical
care. Our findings also suggest that marriage may have a
protective effect on cancer patients. The difference in survival
among patients with different marital statuses may depend, at

http://www.md-journal.com


Table 4

Univariate and multivariate analysis of renal cell carcinoma cause specific survival.

Univariate analysis Multivariate analysis

Characteristic Log rank x2 test P HR (95%) P

Gender 86.936 <.001
Male Reference
Female 0.978 (0.942–1.014) .228

Age 253.263 <.001
<=65 Reference
>65 1.190 (1.149–1.233) <.001

Race 42.911 <.001
White Reference
Black 1.066 (1.004–1.132) .039
Other 0.943 (0.878–1.014) .109
Unknown 0.457 (0.295–0.709) <.001

Marital status 156.791 <.001
Married Reference
Divorced/Separated 1.105 (1.045–1.168) <.001
Widowed 1.210 (1.144–1.279) <.001
Single 1.089 (1.034–1.147) = .001

Insurance status 700.988 <.001
Insured Reference
Uninsured 1.172 (1.084–1.267) <.001
Unknown 1.388 (1.333–1.445) <.001

Grade 5356.447 <.001
High Reference
Moderate 1.214 (1.116–1.321) <.001
Poor 1.945 (1.788–2.177) <.001
Undifferentiated 3.014 (2.742–3.313) <.001
Unknown 1.882 (1.734–2.042) <.001

Histological type 1101.026 <.001
Clear cell Reference
Papillary 0.960 (0.905–1.018) .172
Chromophobe 0.475 (0.423–0.534) <.001
Collecting duct 2.256 (1.940–2.623) <.001

SEER stage 26814.499 <.001
Localized Reference
Regional 3.621 (3.455–3.795) <.001
Distant 15.435 (14.707–16.199) <.001
Unknown 2.583 (2.252–2.962) <.001

Therapy 13943.856 <.001
None Reference
Partial nephrectomy 0.154 (0.140–0.169) <.001
Total/Radical nephrectomy 0.408 (0.387–0.431) <.001
Unknown 1.442 (1.310–1.588) <.001

SEER= Surveillance, Epidemiology, and End Results.
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least partly, on the possibility of better access to medical
remedies. Another important factor, psychological support, may
contribute to the better prognosis among married patients. When
people are diagnosed with cancer, many may suffer from
psychological distress, anxiety, and depression.[23] Several studies
have reported that married patients can share the emotional
burden with their spouses, resulting in survival benefits.[1,24,25]

The potential mechanisms underlying this correlation might be
explained by the fact that the immune and endocrine functions
are disturbed by psychological distress.[26–28]

Though our present study is not the first to analyze the survival
disparity between married and unmarried RCC patients, we did
not simply replicate these previous studies. Actually, we made a
further analysis to seek out possible explanations for the survival
difference. In both previous studies,[14,15] insurance status was
not included as a covariate, and the effect of insurance on the
survival outcome of patients with renal cancer was not
considered. Herein, we used SEER data to elucidate whether
6

insurance status, in addition to ethnicity, age, and SEER stage,
among other factors, may play an important role in the survival
disparity. Besides, in Wang et al’s report,[14] a total of 62,405
eligible patients diagnosed between 2004 and 2013 were
enrolled; however, in our study, an even bigger sample of
97,662 eligible patients diagnosed between 1973 and 2013 were
included. Additionally, in Miao et al’s report,[15] the kidney
cancer patients included both renal cancer and renal pelvis cancer
patients; the pathology of these 2 types of cancer is completely
different. However, in our present study, we only enrolled RCC
patients.
In this present study, some restrictions must be interpreted with

caution. First, all types of therapy for RCC could not be provided
by the SEER database, which may influence the association
between marriage status and prognosis. Besides, other factors of
improving prognosis, such as health behavior variables and
socioeconomic status, were also not recorded. Second, the
duration and satisfaction of marriage may impact the effect of



Figure 3. Overall survival and cancer-specific survival curves of renal cancer patients according to marital status in insured and uninsured patients. (A) Overall
survival of renal cancer patients according to marital status in insured patients, log-rank x2 test=423.532, P< .001. (B) Overall survival of renal cancer patients
according to marital status in uninsured patients, log-rank x2 test=22.036, P< .001. (C) Cancer-specific survival curves of renal cancer patients according to
marital status in insured patients, log-rank x2 test=94.63, P< .001. (D) Cancer-specific survival curves of renal cancer patients according to marital status in
uninsured patients, log-rank x2 test=2.958, P= .398.
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marital status. However, the SEER database only provides the
marital status at diagnosis. Third, as a retrospectively study, we
could not avoid various forms of missing data (such as marital
status unknown), which might be liable to inaccurate con-
clusions.
Despite the stated limitations, this study demonstrated that

marital status affects bothOS andCSS in RCC patients, with data
Table 5

Multivariate analysis of marital status on renal cell carcinoma overall a

Characteristic OS HR (95% CI)

Insured
Married Reference
Divorced/Separated 1.217 (1.129–1.311)
Widowed 1.431 (1.337–1.533)
Single 1.132 (1.054–1.216)

Uninsured
Married Reference
Divorced/Separated 1.145 (0.993–1.321)
Widowed 1.498 (1.260–1.781)
Single 1.135 (0.997–1.291)

Adjusted covariates for gender, age (�65, >65), race, grade, histological type, SEER stage and therap
CSS= cause-specific survival, HR=hazard ratio, OS= overall survival, SEER=Surveillance, Epidemiolog
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from the large population-based SEER database. Our study
suggests that married patients have better survival outcomes than
unmarried patients after adjusting for known confounders.
Especially, our study also showed that widowed patients are at
higher risk compared with married patients in terms of poor OS
and CSS; this disadvantage was particularly striking in insured
patients. Taken together, this study highlights the importance of
nd cause-specific survival according to different insurance status.

P CSS HR (95% CI) P

<.001 Reference .194
<.001 1.041 (0.931–1.164) .483
<.001 1.109 (0.997–1.235) <.057
<.001 1.064 (0.962–1.177) .227

<.001 Reference .724
.062 1.046 (0.861–1.270) .650

<.001 1.144 (0.873–1.500) .330
.056 0.982 (0.823–1.171) .837

y.
y, and End Results.

http://www.md-journal.com


[13] Jatoi A, Novotny P, Cassivi S, et al. Does marital status impact survival

Li et al. Medicine (2018) 97:16 Medicine
psychological intervention for cancer patients during treatment,
especially for those who are unmarried.
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