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Abstract

Background: Colon cancer is largely implicated in elderly patients (age 2 60 years). The prognosis of patients
diagnosed with the M1b stage is vastly poor. Marital and insurance status has been considered important
prognostic factors in various cancer types. However, how these factors influence elderly patients with stage M1b
colon cancer remains to be explored. This study aims to uncover the role of marital and insurance status in the
survival of elderly patients with stage M1b colon cancer.

Methods: We retrieved data for patients diagnosed with stage M1b colon cancer between 2010 and 2016 from the
Surveillance, Epidemiology, and End Results (SEER) database. Our analysis of the clinicopathological features, overall
survival (0S), and cancer-specific survival (CSS) was based on the marital and insurance status, respectively.

Results: In sum, 5709 stage M1b colon cancer patients with complete information from SEER were enrolled for
analysis. The OS and CSS of the Non-married group were poorer compared to that of the Married group. The OS
and CSS of the Uninsured group were poorer than both of the Insured group and Medicaid group. However, OS
was comparable between Uninsured group and Medicaid groups. The findings allude that marital and insurance
status potentially impact the long-term survival of elderly patients with M1b colon cancer. The subgroup survival
analyses revealed the lowest risk for death among the Insured Married group based on the comparison of the OS
and CSS across all other groups. Moreover, Univariate and multivariate analyses revealed race, marital status, surgery,
and chemotherapy as independent predictors for OS, whereas insurance status, surgery,and chemotherapy were
independent predictors for CSS in elderly patients with M1b colon cancer.

Conclusion: The marital and insurance status greatly impact the survival of elderly patients with M1b colon cancer.
Therefore, it is imperative to provide more support to this vulnerable patient group who are lonely and uninsured,
particularly in the psychological and health insurance aspect.
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Backgroud

Colon cancer is a common age-related diseases, consid-
ered one of the deadliest cancers worldwide [1]. It is well
accepted that the incidence of colon cancer greatly in-
creases with ageing and the median age at diagnosis is
approximated at 70 years in developed countries [2]. Ac-
cording to the Surveillance, Epidemiology, and End Re-
sults (SEER) database (http://seer.cancer.gov/csr/1975_2
017), over 45% of patients with stage IV colon cancer
aged above 60 years are diagnosed at Mlb stage [3].
Young adults and teenagers also may develop colon can-
cer but elderly patients exhibit significantly worse sur-
vival [4]. This echoes why elderly patients are an
important component of the overall colon cancer entity,
therefore, need to be given much focus.

These days, human beings have an increasingly longer
life span. For the first time in history, an increasing per-
centage of people are expected to live into their sixties
and beyond [5]. Considering the current situation, we
may witness a significant increase in the number of eld-
erly patients diagnosed with cancer. This will pose a ser-
ious social issue in the public health, and it is worthy of
intense exploration [6].

The outcomes of cancer patients can be attributed to
various factors, including clinicopathological factors,
psychological factors, healthcare systems, and economic
status [7]. Most previous studies focused on medical
treatment but ignored the socioeconomic and health
medical insurance factors. We propose the concept of
sociomedical support, which incorporates both socioeco-
nomic support and health medical insurance aids. Socio-
medical support strongly impacts the survival of cancer
patients [8]. Mounting evidence has demonstrated that
social support provides important benefits to the emo-
tional health of patients [9]. Marital status, as one of the
fundamental social factors, has gradually attracted wide-
spread attention [10-12]. Numerous studies have re-
vealed that marital status potentially impacts the
prognosis of various gastrointestinal cancer, including
esophageal cancer [13], gastric cancer [14], and colorec-
tal cancer [15]. Feng et al. found that married patients
with colorectal signet-ring cell carcinoma were charac-
terized with higher survival rates than Non-married pa-
tients [16]. Similarly, insurance status is associated with
an increased survival rate in patients with colon cancer
[17, 18].

It is notable that the overall physical status and disease
resistance of the elderly are generally worse, and elderly
patients have a lower overall survival rate than that of
younger patients [19]. Cancer treatment is a huge chal-
lenge for young patients. Elderly patients with M1b
colon cancer, however, will face more complex chal-
lenges, in particular, those lacking social and family sup-
port. Patients with resectable colon cancer receive short-
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term therapy and benifit from a high efficiency-cost ratio
of treatment. As Such, sociomeidical support may have
relatively less impact on these patients. However, socio-
meidical support may significantly impact the prognosis
of M1b colon cancer in elderly patients. Their prognosis
may worsen due to the lack of family care and economic
support,.

This study explores how marital and insurance status
impact the survival of elderly patients with M1b colon
cancer through analysis of data from the Surveillance
Epidemiology and End Results (SEER) database.

Methods

Data source

We retrieved data from the SEER cancer registry, an
open and reliable database that provides demographic,
epidemiological, and following-up information. Cases
from 18 SEER registries in the anonymous data were an-
alyzed. We acquired permission to download the data
from the SEER database, which did not require informed
patient consent.

Patient selection

We explored the SEER database using the SEER software
(SEER*Stat 8.3.9, Released March 15), and enrolled pa-
tients diagnosed with M1b colon cancer between 2010
and 2016 (Fig. 1). All cases were coded according to the
International Classification of Diseases for Oncology
(ICD-0-3). The inclusion for colon cancer patients were
as following: 1) patients were pathologically confirmed;
2) site recode ICD-O-3: Colon excluding Rectum; 3)
ICD-0O-3 Hist/behave: 8140/3 Adenocarcinoma, Nos; 4)
American Joint Committee on Cancer (AJCC) 7th ed. M
stage = 1b; 5) patients with marital and insurance status
and clinicopathological information in the database. The
exclusion criteria were as follows: 1) patients age < 60 or
age > 85 years old at diagnosis; 2) the marital status was
unclear; 3) unknown insurance recode; 4) patients with-
out surgery information. The other baseline data were
extracted for all patients in the SEER database, including
age, sex, race, surgery, radiotherapy, chemotherapy,
marital, and health insurance status.

Description of the key variables

The study variables included age, sex, race, surgery,
radiotherapy and chemotherapy, marital status and in-
surance status. Marital status was defined as Married
(including cohabited/partner as well as married) and
Non-married (never married, divorced, separated, or
widowed), whereas insurance status was defined as In-
sured, Uninsured and Medicaid.


http://seer.cancer.gov/csr/1975_2017
http://seer.cancer.gov/csr/1975_2017
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Patients with colon cancer in the SEER
database from 2010 to 2016 (n=10160)

Included:

+ patients diagnosed pathologically

+ site recode ICD-O-3: Colon excluding
Rectum

+ ICD-O-3 Hist/behave: 8140/3
Adenocarcinoma, Nos

* AJCC M stage = 1b

patients with socioeconomic and

clinicopathological information

Excluded:

» age < 60 years old (n=3432)

» age 2 85 years old (n=695)

» Marital status unknown (n=310)

+ Surgery information unknown (n=14)

[ Patients with M1b colon cancer (n=5709) ]

[ Married patients (n=3058) ]

[ Unmarried patients (n=2651) ]

Uninsured Insured
[(n=107) ] [ (n:2664)] [

Medicaid
(n=287)

Uninsured Insured
[(n=126) ] [ (n=2033)} [

Medicaid
(n=492)

Joint Committee on Cancer

Fig. 1 Flowchart of patient inclusion and exclusion into the study. SEER: Surveillance, Epidemiology, and End Results; AJCC: Americal Americal

Statistical analysis

Descriptive statistics of patient characteristics were sum-
marized. After that, we compared the socioeconomic
status, clinicopathological characteristics of M1b colon
cancer patients using the chi-square test (x2). For each
patient, the survival outcomes analyzed were as follows:
1) overall survival (OS), defined as the time from the
date of diagnosis to death from any cause; 2) cancer-
specific survival (CSS), defined as the time from the date
of diagnosis until cancer metastasis or recurrence,
cancer-associated death and the end of follow-up. Both
5- year OS and 5- year CSS were estimated using
Kaplan—Meier survival curves. The log-rank test was ap-
plied to compare the differences among these groups.
The prognostic factors associated with OS and CSS were
subjected to univariate and multivariable Cox propor-
tional regression analyses.All statistical data were ana-
lyzed with the software package SPSS version 22.0 (SPSS
Inc., Chicago, IL, USA). AP-value <0.05 denoted statis-
tical significance.

Results

General characteristics of elderly M1b Colon Cancer
patients according to marital status and insurance status
We enrolled 5709 cases reported between 2010 and
2016 retrieved from the SEER database according to the
inclusion and exclusion criteria. The baseline

demographic, clinicopathological, and surgery features
were analyzed and compared in Tables 1 and 2, respect-
ively. Results in Table 1 shows 46.4% (n=2651) were
Non-married patients, 53.6% (n =3058) patients were
Married. The median survival time of the enrolled pa-
tients was 7 months, with11.74 + 13.55 months as the
average survival time. Differences in demographic and
insurance status and therapy characteristics between the
Married group and the Non-married group were statisti-
cally significant in terms of sex, race, surgery, radiother-
apy, chemotherapy, and insurance status (P <0.05).
Results in Table 2 shows 4.3% (# = 233) were Uninsured
patients, 82.6% (n=4697) patients were Insured, 13.1%
(n=779) were Medicaid. We found significant differ-
ences in demographic and insurance status and therapy
characteristics among these groups in terms of race, sur-
gery, chemotherapy, and marital status (P < 0.001). How-
ever, sex and radiotherapy were not significantly
different between these groups (P > 0.1).

Moreover, the Married group constituted a higher pro-
portion of male or white patients, treated patients (sur-
gery, radiotherapy and chemotherapy), and insured
patients than the Non-married group (P<0.05). The
highest percentages of patients in the insured group in-
cluded the white race, patients treated with surgery or
chemotherapy, and by Married patients, which signifi-
cantly differed from the other insurance status groups
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Table 1 Characteristics of elderly patients with M1b colon cancer by marital status
Total Single/Widowed/Separated/Divorced Married/Partner P/Value
(2651) (3058)
Sex 0.000
Male 2970 1058 (39.9%) 1912 (62.5%)
Female 2739 1593 (60.1%) 1146 (37.5%)
Race 0.000
White 4373 1932 (72.9%) 2441 (79.8%)
Black 855 538 (20.3%) 317 (10.4%)
Others 481 181 (6.8%) 300 (9.8%)
Surgery 0.001
None 3106 1504 (56.7%) 1602 (52.4%)
Surgery 2603 1147 (43.3%) 1456 (47.6%)
Radiotherapy 0016
None/Unknown 5444 2547 (96.1%) 2897 (94.7%)
Yes 265 104 (3.9%) 161 (5.3%)
Chemotherapy 0.000
None/Unknown 2428 1316 (49.6%) 1112 (36.4%)
Yes 3281 1335 (50.4%) 1946 (63.6%)
Insurance status 0.000
Uninsured 233 126 (4.8%) 107 (3.5%)
Insured 4697 2033 (76.7%) 2664 (87.1%)
Medicaid 779 492 (18.6%) 287 (9.4%)
Table 2 Characteristics of elderly patients with M1b colon cancer by insurance status
Total Uninsured Insured Medicaid P/Value
(233) (4697) (779)
Sex 0.901
Male 2970 123 (52.8%) 2447 (52.1%) 400 (51.3%)
Female 2739 110 (47.2%) 2250 (47.9%) 379 (48.7%)
Race 0.000
White 4373 169 (72.5%) 3731 (79.4%) 473 (60.7%)
Black 855 51 (21.9%) 628 (13.4%) 176 (22.6%)
Others 481 13 (5.6%) 338 (7.2%) 130 (16.7%)
Surgery 0.018
None 3106 138 (59.2%) 2515 (53.5%) 453 (58.2%)
Surgery 2603 95 (40.8%) 2182 (46.5%) 326 (41.8%)
Radiation 0.172
None/Unknown 5444 221 (94.8%) 4470 (95.2%) 753 (96.7%)
Yes 265 12 (5.2%) 227 (4.8%) 26 (3.3%)
Chemotherapy 0.000
None/Unknown 2428 112 (48.1%) 1919 (40.9%) 397 (51.0%)
Yes 3281 121 (51.9%) 2778 (59.1%) 382 (49.0%)
Marital status 0.000
Single/Widowed/Separated/Divorced 2651 126 (54.1%) 2033 (43.3%) 492 (63.2%)
Married/Partner 3058 107 (45.9%) 2664 (56.7%) 287 (36.8%)
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(P <0.05). However, sex and radiation treatment were
similar among these groups (both P > 0.05).

Long-term survival of Colon Cancer according to marital
status and insurance status

To explore whether married status and insurance status
had benefits for long-term survival, we evaluated the po-
tential survival difference between these patients via
Kaplan-Meier analysis and log-rank tests. The results re-
vealed pooper OS and CSS of the Non-married group
than that of the Married group (P =0.000, Fig. 2A and
B). The OS of the Uninsured group was poorer com-
pared to that of the Insured group (P =0.049, Fig. 2C),
but with similar OS between Uninsured group and Me-
dicaid group, Medicaid group and Insured group (P>
0.05, Fig. 2C). Furthermore, the CSS of the Uninsured
group was poorer than that of the Insured (P > 0.00, Fig.
2D) or Medicaid groups (P>0.028, Fig. 2D). Accord-
ingly, the Insured group had the best CSS (20.72 + 0.465
months), followed by the Medicaid group (17.68 + 0.996
months) and the Uninsured group (15.55+1.627
months) (P > 0.05, Fig. 2C). These data demonstrate that
marital status and insurance status potentially have an
impact on the long-term survival of elderly patients with
M1b colon cancer.

The impact of the interplay of marital status and
insurance status on Long-term survival

We previously found lower OS and CSS among the
Non-married group compared to the Married group.
Herein, the insured group had better OS and CSS than
the uninsured group. Further analysis of the survival dif-
ferences between different marital statuses via stratifica-
tion of insurance statuses revealed that when insured,
the OS and CSS of the Non-married group were both
worse than that of the Married group (P =0.000, Fig. 3C
and D). In other insurance statuses, that are, the unin-
sured group and Medicaid group, the OS and CSS of the
Married group were similar to the Unmarried group
(P>0.05, Fig. 3A and B, E and F).

Further evaluation of the impact of insurance statuses
on OS and CSS rates for the Non-married and Married
group showed that for Unmarried patients, their OS and
CSS were both comparable with those in the Uninsured,
Insured, and Medicaid groups (P > 0.05, Fig. 4A and B).
But in the context of Married, the OS (P =0.009, Fig.
4C) and CSS (P =0.000, Fig. 4D) of the Uninsured group
were both worse than those the Insured group. More-
over, the OS of the Uninsured group was similar to
those Medicaid group (P >0.05, Fig. 4C), whereas the
CSS of the Uninsured group was worse than those Me-
dicaid group (P=0.028, Fig. 4D). These data demon-
strate that married patients with insurance are
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associated with the lowest risk of death when the OS
and CSS are compared among all the groups.

Risk factors for Long-term survival of elderly M1b Colon
Cancer

The risk factors for survival of elderly patients with M1b
colon cancer were explored via univariate or multivari-
able analyses (Tables 3 and 4). The results implicated
that race, insurance status, marital status, surgery and
chemotherapy as significant prognostic factors for OS in
elderly M1b colon cancer patients in univariate analyses
(P <0.05). At the same time, other factors, including race
(Asian, Latino), married, surgery and chemotherapy were
associated with better OS. Such as association remained
significant in multivariable analyses that excluded insur-
ance status (P = 0.068). However, sex and radiation ther-
apy were not significantly associated with OS in elderly
M1b colon cancer patients in both univariate and multi-
variable analyses (both P> 0.05, Table 3). Of note, race,
married, surgery and chemotherapy were revealed as sig-
nificant independent prognostic factors for OS in elderly
M1b colon cancer patients.

In addition, univariate analyses revealed insurance sta-
tus, marital status, surgery, and chemotherapy were sig-
nificant prognostic factors for CSS in elderly M1b colon
cancer (P<0.05). Being married, insured, or receiving
support from Medicaid, or having surgery and chemo-
therapy were associated with better OS. Such association
remained significant in multivariable analyses that ex-
cluded marital status (P = 0.097). Notably, sex and radio-
therapy were not significantly associated with CSS in
colon cancer in both univariate and multivariable ana-
lyses (both P > 0.05, Table 4). Based on the results, being
insured, having surgery, and chemotherapy were signifi-
cant favorable independent prognostic factors for CSS in
elderly M1b colon cancer patients.

Discussion

There is evidence that marital and insurance status pro-
vide survival benefits in gastrointestinal cancers, includ-
ing esophageal cancer [13], gastric cancer [14], and
colorectal cancer [15]. However, researchers are yet to
explore the survival of elderly patients with M1b colon
cancer whose tumor cannot undergo radical resection.
Elderly patients with M1b colon cancer generally receive
long-term therapy and suffer from the low efficiency-
cost ratio of their treatment. The majority of these pa-
tients are lonely and lack the funds to manage medical
conditions. Psychological support and health insurance
may greatly influence these disadvantaged groups.
Therefore, it is imperative to evaluate whether marital
and insurance status potentially impacts the prognosis of
elderly patients with M1b colon cancer.
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Fig. 2 Long-term survival of of elderly M1b colon cancer patients according to marital status and insurance status, respectively. A, B the survival
curves showed that the OS and CSS of the Non-married group were poorer than that of the Married group C, D the survival curves showed that
the OS and CSS of the Uninsured group was poorer than that of the Insured group. C the Medicaid group had the similar OS with other
subgroups. D the Medicaid group had the similar CSS with Insured group but had a better CSS than Uninsured group. OS, overall survival; CSS,
cancer-specific survival

In this study, we found that sociomedical support, in-
cluding marital and insurance status, significantly im-
pacted the survival of elderly M1b colon cancer patients.
Subgroup analysis revealed that insured married patients
had the best OS and CSS compared to other subgroups.
However, for the uninsured group, patients exhibited
similar results for OS and CSS regardless of their marital
status. Likewise, for the Non-married group, patients ex-
hibited similar results for OS and CSS regardless of their

insurance status. Further analysis implicated the status
of being married and having health insurance as the in-
dependent prognostic factors for elderly patients with
M1b colon cancer.

With the advent of an aging society, the proportion of
elderly people is seeing an unprecedented rise in several
nations, which is indeed a global societal threat [20]. It is
also a unique challenge for lonely persons diagnosed
with M1b colon cancer, particularly for those elderly
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(See figure on previous page.)

Fig. 3 Long-term survival of elderly M1b colon cancer patients grouped by marital status stratified by insurance status. A, B The stratified analysis
survival curves showed that the Married group who are uninsured had comparable OS A and CSS B with the Unmarried of group; C, D The
stratified analysis survival curves showed that the Married group who are insured had better OS C and CSS D with the Unmarried group. E, F The

stratified analysis survival curves showed that the Married group who recevied medicaid had comparable OS E and CSS F with the Unmarried
group. OS, overall survival; CSS, cancer-specific survival
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Fig. 4 Long-term survival of elderly M1b colon cancer patients grouped by insurance status stratified by marital status. A, B The stratified analysis
survival curves showed that when in Unmarried group, OS A and CSS B were both comparable with those Uninsured, Insured and Medicaid
group; C, D The stratified analysis survival curves showed that when in Married group, the OS C and CSS D of the Uninsured group were both
worse than those Insured group, and the OS of the Uninsured group had similar OS C but worse CSS D to those Medicaid group
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Table 3 Univariate and multivariable analysis of factors associated with overall survival of elderly M1b colon cancer patients

Variable Univariate Multivariable
HR(95%CL) P HR(95%CL) P

Sex

Male 1 1

Female 0.979 (0.927-1.035) 0463 0.983 (0.929-1.041) 0.560
Race

White 1 0.009 1 0.001

Black 1.033 (0.956-1.116) 0415 0.982 (0.907-1.063) 0.650

Others 0.863 (0.779-0.956) 0.005 0.822 (0.741-0.912) 0.000
Insurance status

Uninsured 1 0.045 1 0.068

Insured 0.873 (0.759-1.004) 0.057 0.946 (0.822-1.089) 0440

Medicaid 0.938 (0.803-1.096) 0423 0.865 (0.740-1.012) 0.070
Marital status

Single/Widowed/Separated/Divorced 1 1

Married/Partner 0.828 (0.783-0.875) 0.000 0.940 (0.886-0.996) 0.037
Surgery

None 1 1

Surgery 0.547 (0.516-0.579) 0.000 0499 (0.471-0.529) 0.000
Radiation

None/Unknown 1 1

Yes 1.075 (0.945-1.222) 0.274 1.029 (0.904-1.171) 0.666
Chemotherapy

None/Unknown 1 1

Yes 0.366 (0.345-0.387) 0.000 0.341 (0.321-0.361) 0.000

patients without insurance support [21]. Sociomedical
support improves the mental health and survival of pa-
tients diagnosed with cancer [22, 23]. Previous reports
have confirmed that marital and insurance status are as-
sociated with the clinical outcome of colon cancer, and
the subject patients in these studies mainly those who
had resectable colon cancer and were scattered into dif-
ferent age groups [15, 18, 24]. However, the relationship
between marital and insurance status and M1b colon
cancer remains to be explored, especially in elderly pa-
tients aged above 60 years. Our study has demonstrated
that marital and insurance statuses were independent
protective prognostic factors in elderly patients with
M1b colon cancer. Also, the OS and CSS of married pa-
tients were remarkably better than those of non-married
patients, whereas insured patients had better CSS and
comparable OS compared to those uninsured. We fur-
ther revealed that, for the insured group, OS and CSS of
the non-married were worse than the married patients.
Similarly, for the married group, the OS and CSS of the
uninsured were worse than the insured.These data sug-
gest the need for more evidence-based studies on the

socioeconomic support and health insurance plans for
elderly patients with cancer.

The following potential mechanisms may explain the
findings above. Firstly, married and the insured patients
have better adherence compared to the non-married pa-
tients; they have a higher tendency to attend regular
medical appointments and health checkup procedures
and follow the essential medical care and treatment
timely [25]. It is consistent with our results that the mar-
ried group and the insured group had the highest pro-
portion of treated patients (ie., surgery, radiotherapy,
and chemotherapy) than other subgroups. Numerous
studies have revealed that surgery, radiotherapy, and
chemotherapy improve the outcome of colon cancer pa-
tients, which may explain the better prognosis reported
in the married group [26, 27]. Secondly, the married
have more stable financial sources compared to the non-
married. For example, they can obtain financial support
from their spouses or partners to cover the health insur-
ance and medical expenses or share the same insurance
account with their spouses. We found the married group
accounted for the highest proportion of insured patients
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Table 4 Univariate and multivariable analysis of factors associated with cancer-specific survival of elderly M1b colon cancer patients

Variable Univariate Multivariable
HR(95%CL) P HR(95%CL) P

Sex

Male 1 1

Female 0.985 (0.924-1.050) 0635 0.992 (0.929-1.059) 0.810
Race

White 1 0.131 1 0.124

Black 1.068 (0.977-1.167) 0.146 1.011 (0.924-1.107) 0.809

Others 0.933 (0.831-1.046) 0.233 0.889 (0.791-0.999) 0.048
Insurance status

Uninsured 1 0.001 1 0.010

Insured 0.768 (0.660-0.895) 0.001 0.832 (0.714-0.970) 0.018

Medicaid 0.837 (0.705-0.993) 0.041 0.767 (0.645-0.911) 0.002
Marital status

Single/Widowed/Separated/Divorced 1 1

Married/Partner 0.833 (0.782-0.888) 0.000 0.945 (0.884-1.010) 0.097
Surgery

None 1 1

Surgery 0.531 (0497-0.567) 0.000 0488 (0.456-0.522) 0.000
Radiation

None/Unknown 1 1

Yes 1.086 (0.937-1.259) 0.274 1.036 (0.893-1.201) 0.640
Chemotherapy

None/Unknown 1 1

Yes 0.384 (0.360-0.410) 0.000 0.358 (0.334-0.383) 0.000

than patients from other subgroups. It was also noted
that the insured group accounted for the highest propor-
tion of patients who had received surgery and chemo-
therapy treatment than patients from other subgroups.
Thirdly, owing to a lack of psychological support, non-
married patients might suffer more depression, anxiety,
and stress than married patients after they are diagnosed
with cancers [28]. These psychological effects could trig-
ger immune interactions and endocrine hormones,
which promote tumor progression, and influence treat-
ment effects and outcomes of patients [29-32]. Numer-
ous studies have described the effect of stress on
immune response [33, 34], for instance, Hamilton et al.
found that elevated inflammatory factors were associated
with worse survival of colon cancer patients [35]. Else-
where, Miller et al. revealed that chronic psychological
stress impaired immune response and changed hor-
mones level [36]. Particularly, cortisol, a stress hor-
mones, would be released in high doses under
psychological stress, promoting cancer metastasis and
negatively impact on response to cancer treatment [32,
37, 38]. It is worth noting that psychological stress ap-
pears to influence the functions of an organ and system

functions at multiple levels, and more experimental evi-
dence is warranted in this area [39]. These data indicate
a close association of sociomedical support with patient
prognosis, especially for elderly patients with cancer. A
lack of emotional support and medical insurance means
that this category of cancer patients would miss out on
effective treatment and have a poor prognosis.
Collectively, this study found marital and insurance
status plays a crucial role in improving the survival of
elderly patients with M1b colon cancer. However, there
are some limitations to the study. First and foremost,
marital status was constrained to legal marital status;
thus, non-married individuals cohabiting with a partner
were registered as single individuals and could be cate-
gorized as unmarried. Such patients would be expected
to have a better prognosis than the unmarried, which
may introduce bias to the survival results. Secondly,
marital status was recorded at diagnosis, therefore,
whether the marital status of patients changed through-
out the follow-up period remains unknown. Thirdly, al-
though the SEER database provided data on marital
status, the quality of marriage remains unknown. As
such,we could not precisely identify the psychological
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support for survival. Finally, data on socioeconomic fac-
tors such as income, residence, education level and em-
ployment status, and mental disease are not available in
the SEER database, yet these factors relate to and influ-
ence one another. For instance, the income of an indi-
vidual determines the insurance type, and education
level correlates with their income. Therefore, such dis-
parities among diferent marital statuses should be inves-
tigated in future studies.and education level correlates
with their income. Therefore, such disparities among
diferent marital statuses should be investigated in future
studies.and education level correlates with their income.
Therefore, such disparities among diferent marital sta-
tuses should be investigated in future studies.

In conclusion, this study highlights the substantial im-
pacts of marital and insurance status on the survival of
elderly patients with M1b colon cancer. Compared to
married patients, non-married patients suffer a higher
risk of death. This raises awareness that psychological
support for vulnerable populations, especially elderly
M1b colon cancer patients without marriage and insur-
ance, could substantially improve their long-term sur-
vival rate.
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