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Background: Spousal support has been hypothesized as providing important psychosocial support for patients and as
such has been noted to provide a survival advantage in a number of chronic diseases and cancers. However, the specific
effect of marital status on survival in soft tissue sarcomas (STSs) of the extremity has not been explored in detail.
Patients and methods: A total of 7384 patients were evaluated for this study using a Surveillance, Epidemiology, and
End Results (SEER) registry query for patients over 20 years old with extremity STS diagnosed between 2004 and 2009.
Survival outcomes were analyzed using Gray’s test after patients were stratified by marital status. The Fine and Gray
model, a multivariable regression model, was used to assess whether marital status was an independent predictor of
sarcoma specific death. Statistical significance was maintained at P < 0.05.
Results: Analysis of the SEER database showed that single patients were more likely to die of their STS and at a faster
rate than married patients. No differences were noted in tumor size and tumor site on presentation between married and
single patients. However, single patients presented with higher grade tumors more frequently (P = 0.013), received less
radiotherapy (P < 0.001), and had less surgery carried out (P < 0.001), compared with their married peers. Regression
analysis showed that after accounting for tumor size, grade, site, histology, use of radiotherapy, age, gender, region
where the patients were from, and income, being single continued to serve as an independent predictor of sarcoma-
specific death; P < 0.0001.
Conclusion: Overall survival is worse for single patients, when compared with married patients, with STS. Single
patients do not undergo surgical resection or receive radiation therapy as frequently as their married counterparts. Social
support systems and barriers to care should be evaluated at time of diagnosis and addressed in single patients to poten-
tially improve survival outcomes.
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introduction
Being married has been shown to play an important role in
promoting survival in many different disease processes includ-
ing some cancers [1–3]. Patients who are married have been
reported to have a greater degree of social support, and this has
been subsequently implicated in affecting their overall health
[4]. Studies have shown that spouses not only serve as pillars of
support, in particular providing tremendous emotional support
during some of the patient’s most difficult times, but also in
facilitating the patient’s receipt of critical health care services
[5, 6]. However, the role of marital status in affecting survival
of patients with soft tissue sarcomas (STSs) has not yet been
assessed.

STSs are rare tumors with an estimated annual incidence of
11 410 new cases each year [7]. As such, even specialized
sarcoma centers only see a relatively small number of patients
with STSs. Using data from individual centers usually present
inherent disadvantages—the continued evolution of sarcoma
care prevents grouping patients together over long periods of
time (>10 years) as relevant trends and the ability to analyze
details of patient care can be distorted [8]. Thus, in order to
analyze pertinent trends with adequate powers, a large national
database, Surveillance, Epidemiology, and End Results (SEER)
database [9], was used to evaluate discrepancies in survival
trends among single versus married patients.
Our primary objectives were to identify any survival discrep-

ancies that might exist between single and married patients and
to analyze if marital status served as an independent predictor of
death after accounting for possible confounders in some tumor and
sociodemographic-related factors. Secondary objectives included
analyzing for discrepancies in tumor characteristics between single
and married patients at disease presentation and identifying
factors contributing to death due to sarcoma.

*Correspondence to: Dr Ginger E. Holt, Department of Orthopaedics and Rehabilitation,
Vanderbilt University Medical Center, 1215 21st Ave. South Medical Center East,
South Tower, Suite 4200, Nashville, TN 37232-8774, USA. Tel: +1-615-343-8612;
E-mail: ginger.e.holt@vanderbilt.edu

© The Author 2014. Published by Oxford University Press on behalf of the European Society for Medical Oncology.
All rights reserved. For permissions, please email: journals.permissions@oup.com.

Annals of Oncology original articles



methods

data collection
The SEER database was queried for this study. SEER has been continuously
collecting data since 1973 from 18 different registries that represent ∼28% of
the United States population [10]. Inclusion criteria for our study included
patients aged >20 years, diagnosis of a STS made between 2004 and 2009
and tumor site limited to the upper limb, pelvis, and lower limb. Following
exclusion of patients with limited information, a total of 7384 patients were
identified and analyzed in this study.

Demographic data collected included age at time of diagnosis, gender,
marital status, and the median family income. Gender was reported as either
male or female. Marital status was reported as either being married

(married, domestic partner) or single (single, widowed, divorced, separated).
The median family income was adjusted for the cost of living (COL) in the
year 2000 and was listed by SEER for each patient.

Pathologic characteristics, treatment and outcome status collected include
tumor site, tumor size, tumor grade, tumor histology, whether radiation was
administered, surgery status, and survival status as of 31 December 2009.
Tumor site was reported as upper limb and shoulder, lower limb and hip, or
pelvis. Tumor grades were reported as either being: Grade 1, well-differen-
tiated (low grade); Grade 2, moderately differentiated (intermediate grade);
Grade 3, poorly differentiated (high grade); Grade 4, undifferentiated ana-
plastic. Due to the multiple histological subtypes of STS and to allow for stat-
istical analysis with regression models, tumor histology was categorized as
follows: liposarcoma, leiomyosarcoma, malignant fibrous histiocytoma/
pleomorphic undifferentiated sarcoma, and others. Radiation received was
reported as either yes or no. Patients were grouped according to their surgery
status as follows: surgery was recommended and carried out, surgery was not
recommended, surgery recommended but not carried out, and surgery could
not be carried out. Survival status was current as of 31 December 2009 (when
SEER ended the collection of data) and was reported as either alive, dead due
to disease, or dead due to other causes.

To exclude patients who may have had disseminated disease on presenta-
tion, only patients who subsequently underwent a surgical resection after
presentation (n = 6243) were included for survival curve and regression ana-
lyses. Multivariable regression analysis examined marital status as the main
independent predictor of sarcoma-specific death after controlling for age,
gender, region where the patients were from, tumor size, tumor grade, tumor
site, histology subtype, radiation use, and income.

statistical methodologies
Demographic and clinical variables including risk factors were summarized

and compared for the two groups. Descriptive summaries of continuous
variables were presented in terms of median and interquartile range,
whereas discrete variables were summarized in terms of frequencies and per-
centage. Wilcoxon rank-sum tests and χ2 test were used to do statistical com-
parisons. The end point of the study was designated as death due to
sarcoma. Death was treated as a competing risk for patients who died from a
cause not directly related to their STS. Gray’s test was calculated and used to
compare the disease-specific cumulative incidence of death [11, 12]. In add-
ition to univariate comparisons, Fine and Gray’s model, a multivariable re-
gression analysis, was used to take into account potential confounders [13].
Statistical software R (version 1.11.1, www.r-project.org) was used for all
data analysis. Reported P-values were two-sided and a P-value of < 0.05 was
considered to indicate statistical significance.

results
The initial 7384 patients identified from the SEER database were
grouped into either being married (married, domestic partner)

or being single (single, widowed, divorced, separated). There
were 4407 in the married group and 2977 in the single group
(Table 1). No statistically significant differences were found in the
tumor site or size. Significant differences were found in sex (a
larger proportion of single patients were female; 57% of single
patients were females, while only 39% of married patients were
females; P < 0.001), tumor grade (a greater proportion of patients
in the married group had Grade 1 tumors, whereas that of patients
in the single group had Grade 4 tumors; P = 0.01), receipt of radi-
ation (a greater proportion of married patients underwent radi-
ation when compared with single patients—44% versus 39%;
P < 0.001), surgery status (a higher proportion of patients in the
married group had surgery carried out when compared with the
single group—87% versus 82%; P < 0.001), and survival status (a
larger proportion of patients in the single group died due to their
sarcoma when compared with the married group—20% versus
15%; P < 0.001). Additionally, statistically significant differences
were found in histological subtype of tumor, age at time of diagno-
sis, and COL-adjusted median family income; however, the differ-
ences were small and were deemed to not be clinically significant.
At 5 years of follow-up, 432 of the 3807 (11%) married patients

and 353 of the 2436 (14%) single patients had died due to their
sarcoma. A comparison of the proportion who died from the
disease between the two groups, as illustrated in Table 1, also shows
the differences to be statistically significant (P < 0.001). After factor-
ing in time, the results indicate that the time to death due to
sarcoma is also different between single and married patients;
P < 0.0001, Gray’s test (Figure 1).
In addition to sarcoma-specific survival, overall survival curves

were also plotted for both married and single patients. At 5 years
of follow-up, 726 of the 3807 (19%) married patients had died
and 635 of the 2436 single patients (26%) had died. This differ-
ence continues to remain statistically significant after factoring in
time; P < 0.001 (Figure 2). Single patients encounter death at a
larger proportion and faster rate than married patients.
Regression analysis (Table 2) found that age at time of diagnosis,

gender, region where the patients were from, tumor site, and hist-
ology subtype did not serve as independent predictors of death due
to sarcoma. However, being single independently increases the risk
of sarcoma-specific death by 26% after accounting for some of the
possible confounding variables. Similarly, for each 1 cm increase
in tumor size, the risk of death increases by 5%; P < 0.0001.
Increasing tumor grade also increases the risk of death (risk was
increased by 20 times for a Grade 4 tumor when compared with a
Grade 1 tumor); P < 0.0001. Receiving radiation therapy reduces
the risk of sarcoma-specific death by 30% when compared with
those who do not receive radiotherapy; P < 0.0001. In analyzing
income, it was found that, for every $10 000 increase in income,
the risk of sarcoma-specific death increases by 27%; P < 0.0001.

discussion
This study showed that when compared with married patients,
single patients encountered death due to their sarcoma in both
larger proportions and increased rates—a statistically and clinic-
ally significant difference. Additionally, when confounding vari-
ables such as tumor size, grade, histological subtype, etc. were
analyzed, it was found that being single continued to serve as an
independent predictor of death secondary to sarcoma. In
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agreement with prior studies, it was also seen that increasing
tumor size, grade, and failure to undergo radiotherapy all serve
as independent predictors of sarcoma-specific death [14–18].
Being married has been shown in many studies to confer sur-

vival advantages for patients with chronic diseases and certain
types of cancers including STS as evidenced in this study [2, 6,
19, 20]. Support systems seen in married patients are often
lacking in single patients. Support can come in many forms
ranging from financial to emotional. Medical expenses while re-
ceiving care can often put a huge strain on a patient’s finances
and having another source of income can help tremendously
with this [21, 22]. This is particularly applicable in non-
European countries where access to health care can be limited
by the patient’s financial means. Without adequate funding to
cover the perceived costs of their treatment, some single patients
might be reluctant to seek the care that they need in a timely
manner. However, while spouses can often help lessen the
financial burden involved in undergoing treatment of STS, it
only serves as a partial explanation for the discrepancies seen as
marital status continues to be an independent predictor of

mortality even after accounting for family income. Other than
financial support, spouses also serve in a variety of integral ways
to help enable patients to receive the care that they need. For
example, married patients can often rely on the instrumental
role that their spouses play in managing home affairs and other
commitments while they obtain care—a privilege single patients
lack. Being single has also been associated with higher rates of
depression among cancer patients [23]. Spousal support allows
for patients to have an emotion pillar to lean on during some of
the more difficult times of their lives.
In this study, being single served as an independent predictor

of death due to sarcoma when certain tumor and social factors
were accounted for. However, being single can also entail add-
itional confounding variables that were not accounted for in the
study. For example, single patients may have barriers that may
prevent them from obtaining timely care following diagnosis—
i.e. living far away from the treatment center might also involve
dependence on others for transportation. Increased distance has
been well established to have a negative impact on a patient’s
care and without having support personnel to facilitate hospital

Table 1. Demographics and tumor characteristics of patients classified by marital status

Variable Single (N = 2977) Married (N = 4407) P-value

Age, years, median (IQR) 62 (45–78) 61 (48–73) 0.016
Sex, n (%)
Male 1274 (43) 2693 (51) <0.001
Female 1689 (57) 1722 (39)

COL-adjusted median family income 51 950 (45 730, 59 410) 51 580 (45 540, 57 040) <0.001

Site, n (%)
Lower limb and hip 1697 (60) 2550 (60) 0.165
Pelvis 542 (19) 818 (19)
Upper limb and shoulder 596 (21) 875 (21)

Size, cm, median (IQR) 8.4 (4.5–13.5) 8.0 (4.5–13.0) 0.25
Grade (%)
I 385 (18) 719 (21) 0.013
II 375 (17) 594 (17)
III 527 (24) 799 (23)
IV 886 (41) 1293 (38)

Histology type, n (%)
Liposarcoma 604 (23) 1104 (28) 0.001
Leiomyosarcoma 466 (18) 700 (17)
MFH/PUS 624 (23) 889 (22)
Others 965 (36) 1313 (33)

Radiation therapy, n (%)
Yes 1147 (39) 1937 (44) <0.001
No 1794 (61) 2465 (56)

Surgery status, n (%)
carried out 2436 (82) 3807 (87) <0.001
Not recommended 415 (42) 490 (11)
Could not be carried out 46 (2) 35 (1)
Recommended but not carried out 61 (2) 58 (1)

Survival status, n (%)
Alive 1942 (65) 3282 (74) <0.001
Died of disease 605 (14) 659 (15)
Died of other causes 430 (14) 466 (11)

COL, cost of living; MFH, malignant fibrous histiocytoma; PUS, pleomorphic undifferentiated sarcoma.
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trips will delay timely and appropriate care [24–26]. Additionally,
poor adherence to clinic appointments has also been reported for
those who are not married [27].
In comparing the two groups of patients, it is seen that both

single and married patients present with comparable disease
progression at time of diagnosis—i.e. no significant differences
in tumor size. However, when analyzing rates of surgical treat-
ment and adjuvant radiotherapy, it is seen that single patients

do not undergo such treatment modalities as often as their
married counterparts. This, subsequently, translates into poor
survival in single patients. Thus, while single and married patients
may present at a similar time point in their disease course, they
subsequently diverge with married patients obtaining more
aggressive treatment.
With an increasing shift toward health care being provided

through a more psychosocial framework, marital statuses of
patients should also be taken into account in order to determine
those at risk of decreased survival and provide optimal care for
them. For example, the use of counselors could allow single
patients the ability to discuss their sarcoma diagnosis and any
possible barriers in seeking care [28]. Additionally, social workers
can also assist patients who are single or those without adequate
familial support during their initial visit to facilitate visits to
the treatment facility and work with them in overcoming such
barriers [29, 30].
Marital status has a significant effect on survival in patients

with STS. Single patients encounter death due to their sarcomas
at a much larger proportion and faster rate when compared with
their married counterparts. While both groups of patients have
comparable progression of their sarcoma at diagnosis, their sur-
vival outcomes are significantly different. Social support systems
and barriers to treatment options should be investigated in
single patients and care tailored to their needs, with the aid of
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Figure 2. Overall survival for single versus married patients.

Table 2. Multivariable regression analysis of sarcoma-specific death
for selected variables

Variable Sarcoma-specific death

P-value Hazard ratio (2.5%,
97.5%)

Single (ref: married) 0.0110 1.26 (1.05, 1.51)
Age 0.1900 1.00 (0.99, 1.00)
Female gender (ref: male) 0.9100 0.99 (0.82, 1.19)
Region
Pacific Coast (ref: Southwest) 0.7400 0.93 (0.59, 1.45)
East (ref: Southwest) 0.8200 1.05 (0.67, 1.66)

Northern Plains (ref:
Southwest)

0.3400 0.77 (0.45, 1.31)

Tumor size (per 1 cm increase) <0.0001 1.05 (1.03, 1.06)
Tumor grade
Grade 4 (ref: Grade 1) <0.0001 20.28 (10.98, 37.45)
Grade 3 (ref: Grade 1) <0.0001 16.16 (8.68, 30.08)
Grade 2 (ref: Grade 1) <0.0001 4.85 (2.49, 9.43)

Tumor site upper ext (ref: lower
limb and hip)

0.3600 0.89 (0.70, 1.14)

Histology subtype
Leiomyosarcoma (ref: MFH/
PUS)

0.5400 1.09 (0.83, 1.44)

Liposarcoma (ref: MFH/
PUS)

0.0550 0.75 (0.55, 1.01)

Others(ref: MFH/PUS) 0.2700 1.14 (0.91, 1.43)
Radiation (ref: no radiation) 0.0001 0.70 (0.58, 0.84)
Income (per $10 000 increase) <0.0001 1.27 (1.14, 1.41)

ref, reference.
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other members of an interdisciplinary health care team, such
that the above shown discrepancies can be minimized.

study limitations
Marital status of patients is a dynamic factor that has the poten-
tial to change during a patient’s disease course. However, SEER
only collects marital status at time of diagnosis. Owing to this
restriction, marital status cannot be analyzed as a time depend-
ent variable in affecting survival. An additional limitation of the
SEER database is that since it supplies data at a population level,
the specific details of the resection, such as margin status, are
not provided. Despite these limitations, the SEER database pro-
vides large, robust data on a heterogeneous group of patients from
which conclusions such as the one shown in this study can be pre-
sented with validity and applied to a large group of patients.
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