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Marital status independently predicts gastric cancer survival
after surgical resection--an analysis of the SEER database
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ABSTRACT
Marital status was found to be an independent prognostic factor for survival in
various cancer types, but it hasn’t been studied in gastric cancer. The Surveillance,
Epidemiology and End Results database was used to compare survival outcomes
with marital status. A total of 16,106 eligible patients were identified. Patients in
the widowed group had the highest proportion of women, more common site of
stomach, more prevalence of elderly patients, higher percentage of adenocarcinoma,
and more tumors at localized stage (P < 0.05). Patients in married group had better
5year cause-specific survival (CSS) than those unmarried (P < 0.05). Further analysis
showed that widowed patients always presented the lowest CSS compared with that
of other groups. Widowed patients had 7.1% reduction in 5-year CSS compared with
married patients at Localized stage (77.2% vs 70.1%, P < 0.001), 9.6% reduction
at Regional stage (38.2% vs 28.6%, P < 0.001), and 4.7% reduction at Distant
stage (13.3% vs 8.6%, P < 0.001). These results showed that unmarried patients
were at greater risk of cancer specific mortality. Despite favorable clinicpathological
characteristics, widowed patients were at highest risk of death compared with other
groups.

INTRODUCTION

Researches also indicate a survival advantage for married
persons living with a chronic disease such as cancer.
Accumulated studies have shown that marital status is an
independent prognostic factor of survival in various cancer
types [6-12]. In a larger population-based study on data
from the Surveillance, Epidemiology and End Results
(SEER) database indicated that unmarried patients are at
significantly higher risk of presentation with metastatic
cancer, undertreatment, and death resulting from their
cancer in ten leading causes of cancer-related death [6].
To our knowledge, the impact of marital status on gastric
cancer survival has not been previously studied. Data
does exist to suggest that divorce, widowhood, and living
alone increase the risk of each subtype of esophageal and

Gastric cancer represents a major cause of cancer
mortality because of its poor prognosis [1]. The only
potentially curative treatment for gastric cancer is complete
resection (R0). However, even after surgical management,
the 5-year overall survival rate is only about 20% in series
from the United States [2]. Several parameters could be
used to predict survival outcomes in patients with gastric,
including clinicopathological factors, adjuvant therapy,
socioeconomic status, and psychiatric supports, such
as, marital status. Married persons enjoy overall better
health and increased life expectancy compared with the
unmarried (divorced, separated, never married) [3-5].
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Table 1: Baseline demographic and tumor characteristics of patients in SEER database.

*: Other includes American Indian/Alaska native, Asian/Pacific Islander, etc
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RESULTS

gastric cancer [13], however, the analysis has not been
extended to cancer outcome. Given that gastric cancer is
one of the most common malignancies with high cancerrelated deaths and marriage is an important aspect of adult
life, it is important to explore the relationship between
marital status and gastric cancer survival outcomes and the
potential underlying mechanisms. In this study, we used
data from the SEER cancer-registry program of individuals
diagnosed between 2004 and 2012 to explore the impact
of marital status on gastric cancer cause specific survival
(CSS) in patients after surgical resection.

Patient baseline characteristics
A total of 16,106 eligible patients were identified
during the 9-year study period, including 10,178 male
and 5,928 female patients. Of these, 10,273 (63.8%) were
married, 2,349 (14.6%) were widowed, and 2,072(12.9%)
were single. The 175 (1.1%) individuals who were
separated and 1,237(7.7%) who were divorced were
grouped together in the divorced/separated group in our
study [11]. Patients in the widowed group had the highest
proportion of women, more common site of stomach,
more prevalence of elderly patients ( > 60 years), and

Figure 1: Survival curves in gastric patients according to marital status. a. All stage; χ2 = 49.006, P < 0.001; b. Localized: χ2
= 25.356, P < 0.001; c. Regional: χ2 = 54.197, P < 0.001; d. Distant: χ2 = 20.161, P < 0.001.
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Table 2: Univariate and multivariate survival analysis for evaluating the influence of marital status on gastric cancer
cause-specific survival in SEER database.

*: Other includes American Indian/Alaska native, Asian/Pacific Islander, and unknown.
NI: not included in the multivariate survival analysis.
more tumors at Localized stage, higher percentage of
adenocarcinoma, all of which were statistically significant
(P < 0.001).Patient demographics and pathological
features are summarized in Table 1.

married group, and 44.4% in the divorced/separated
group, which were all significantly different according
to the univariate log-rank test (P < 0.001) (Table 2,
Figure1a). Additionally, tumor located at gastroesophageal
junction (P = 0.035), elderly patients (P = 0.001), male
sex (P < 0.001), black ethnicity (P < 0.001), poor or
undifferentiated tumor grade (P < 0.001), mucinous/
signet-ring cancer (P < 0.001), and advanced SEER stage
(P < 0.001) were identified as significant risk factors for
poor survival on univariate analysis (Table 2).
When multivariate analysis with Cox regression was

Effect of marital status on CSS in the SEER
database
The overall 5-year CSS was 47.5% in the married
group,42.0% in the widowed group,44.4% in the never
www.impactjournals.com/oncotarget
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Table 3: Univariate and multivariate analysis of marital status on gastric cancer cause specific survival based on
different cancer stage.

P-values refer to comparisons between two groups and were adjusted for primary site, age, race, pathological grading, and
tumor histologic type as covariates.
NI: not included in the multivariate survival analysis.
performed, six variables were validated as independent
prognostic factors,including age ( > 60 years, hazard ratio
(HR) 1.339, 95 % confidence interval (CI) 1.269-1.412),
race(black, HR 1.045,95%CI 0.971-1.123; others, HR
0.785, 95%CI 0.735-0.839), pathological grading(Grade
III/IV , HR 1.430, 95% CI 1.349-1.517; unknown, HR
1.208, 95 % CI 1.074-1.358),histologic type (mucinous/
signet ring cell, HR 1.175, 95% CI 1.113-1.241), SEER
stage(Regional, HR 3.379 , 95% CI 3.153-3.622; Distant,
HR 7.269, 95% CI 6.725-7.857;Unstaged, HR 3.473, 95%
CI 2.781-4.361), marital status(widowed, HR 1.290,95
%CI 1.205-1.382; single, HR 1.127,95 %CI 1.048-1.213;
divorced/separated, HR1.082, 95% CI 0.994-1.179).

both in univariate and multivariate analysis (P < 0.05).
Second, patients in the widowed group always had the
lowest survival rate when compared with patients in the
other groups. Widowed patients had 7.1% reduction in
5-year CSS compared with married patients at Localized
stage (77.2% vs 70.1%, P < 0.001), 9.6% reduction at
Regional stage II (38.2% vs 28.6%, P < 0.001), and 4.7%
reduction at Distant stage (13.3% vs 8.6%, P < 0.001).
Third, the difference between the divorced/separated and
married group was not apparent in all stage. (Table 3,
Figure 1b-1d).

Subgroup analysis for evaluating the effect of
marital status according to SEER stage

This study is the first to show an independent
beneficial effect of marriage on survival in gastric cancer.
The beneficial effect of being married persisted even after
being adjusted for stage, age, histologic type, and grade
in multivariable analyses. Moreover, widowed patients
were always most likely to die of gastric cancer than other
groups. Specifically, patients in the widowed group had

DISCUSSION

We then made further analysis of the effects
of marital status on survival in each tumor stage. We
observed three interesting findings. First, marital status
was an independent prognostic factor in each tumor stage
www.impactjournals.com/oncotarget
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more common site of stomach, more tumors at localized
stage, and higher percentage of adenocarcinoma, all of
which were validated as protective prognosis factors
in survival analysis. Interestingly, delayed diagnosis
was considered as another reason for poor prognosis in
unmarried patients [6, 14, 15]. However, in our study
group, the percentage of patients with gastric in Localized
stage was highest in the widowed group with 39.6%
compared with 34.4%, 32.4%, and 34.7% in the married,
single, and divorced/separated group, respectively.
Obviously, this result is paradoxical given the poor
survival outcomes in the widowed group.
Our data revealed that unmarried patients had a
survival disadvantage that persisted in each SEER stage.
The relationship between marital status and survival can
be explained hypothetically by psychosocial factors that
are independent of tumor characteristics and extent of
treatment. Depression has been reported widely existing
among cancer patients [16-18]. Depressive disorders
affect up to 38% of patients with cancer, worsen over
the course of treatment, persist long after cancer therapy
has concluded, and often reappear on cancer recurrence
[19, 20]. The prevalence of depression was high in
stomach cancer patients even after the completion
of treatment, especially among those with problems
amenable to treatment [21]. It has been proposed that
decreased psychosocial support and psychological
stress alter immune function and contribute to tumor
progression and mortality [22-24]. Levy et al. reported
that a perceived lack of social support was associated with
lower activity of natural killer cells [25]. Chronic stress
may elicit prolonged secretion of cortisol [26], which
triggers a counterregulatory response of white blood
cells by downregulating their cortisol receptors. This
downregulation, in turn, reduces the cells’ capacity to
respond to anti-inflammatory signals and allows cytokinemediated inflammatory processes to flourish [27], which
have been validated as poor prognostic factors in gastric
cancer [28, 29].Conversely, cortisol levels seem to be
lower in patients with cancer who have adequate support
networks, and diurnal cortisol patterns have been linked
with natural-killer cell count and survival in patients with
cancer [30, 31]. Additionally, depression and quality of
life are related to VEGF, which may stimulate endothelial
cell migration, proliferation and proteolytic activity [32].
Unrecognized clinical depression is strongly associated
with poor adherence to medical treatment [33]. To date,
two prospective studies regarding the association between
depression and survival in patients with gastric cancer
have been reported [34, 35]. Chen et al. found subjects
with higher depression scores had an poor survival
compared with the subjects with lower scores [34].Yu et
al. followed 300 patients with gastric cancer and found
mortality were higher in patients with depression [35]. The
loss of social support or the inability to cope with stress in
the widowed groups seems very apparent, and may lead to
www.impactjournals.com/oncotarget

excess mortality [36, 37].
The results of this study must be interpreted in the
light of certain limitations. First, the SEER database only
provides the marital status at diagnosis. There is potential
for misclassification of marital status. We did not take into
account changes of marital status that may have occurred
during the follow-up period, which may have influenced
outcomes. Thus, our findings may underestimate the
protective effect marriage has on gastric cancer outcome.
Second, SEER database lacks information of education,
income status, insurance status, socioeconomic status and
quality of marriage, which might confound the explanation
of the disparity in survival between marital groups.
For example, marital distress has long-term immune
consequences and enhances the risk of a variety of health
problems [38]. Third, information on therapy options
(radical resection or palliative therapy), subsequent
therapy, co-morbidities and recurrence is also lacking.
Despite these potential limitations, results of our
study confirmed that unmarried patients are at greater
risk of cancer-specific mortality. Especially, widowed
patients were always at the highest risk of death of cancer
than those in other groups. We concluded that much of
the benefit enjoyed by married women is derived from
intrinsic social support and social networks. The value of
this finding is that social support may well be amenable
to intervention and may lead to improved outcomes [39].
Health care providers should recognize that the unmarried
patients are at particular risk with respect to treatment
of, and survival from gastric cancer. These patients
may require more counseling and comprehensive case
management.

MATERIALS AND METHODS
Patient selection in the SEER database
Frequency and survival data were obtained from the
SEER Program database using SEER*Stat 8.1.5 software
(National Cancer Institute, Bethesda, MD); specifically,
the SEER 18 dataset (consisting of 18 registries, covering
the years (2004-2012) was used. The current SEER
database consists of 18 population-based cancer registries
that represent approximately 28% of the population in the
US. It uncover sensitive patient information and is widely
used for studies of the relationship between marital status
and survival outcomes of patients with cancer [6, 7, 9, 11,
40, 41].
Using the SEER-stat software (SEER*Stat 8.1.5),
we searched for patients diagnosed between 2004 and 2012
with single primary gastric cancer and a known marital
status. Histological types were limited to adenocarcinoma,
mucinous adenocarcinoma, and signet ring cell carcinoma.
Patients were excluded if age at diagnosis was less than
13233
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