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INTRODUCTION 
 

Socioeconomic factors have been actively investigated 

for their impact on cancer prognosis and potential to 

facilitate novel public health interventions. Among 

these factors, marital status has been found to be related 

to survival outcome in breast cancer [1], renal cell 

carcinoma [2], bladder urothelial carcinoma [3], 

esophageal cancer [4], rectal cancer [5] and prostate 

cancer [6]. However, the effect of marital status on 

survival of NSCLC patients remains equivocal: some 

researchers found no association between marital status 

and survival in NSCLC [7, 8], while others concluded 

that marital status affected overall survival (OS) of 

stage IV lung cancer [9] and being married was 

associated with lower risk of death [10].  

 
Possible explanations of inconsistent findings in 

previous studies include varied sample size, age, social 

background, tumor malignancy and treatment models. 
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ABSTRACT 
 

Objectives: To study how marital status influences overall survival (OS) in patients with stage IA non-small cell 
lung cancer (NSCLC). And whether the result is valid in different time periods.  
Materials and Methods: We retrospectively analyzed 55,207 cases of stage IA NSCLC from 1995 to 2015 in the 
Surveillance, Epidemiology, and End Results (SEER) database. Marital status was classified as follows: married 
or with unmarried/domestic partner (MR/W.P), divorced or separated (DV/SP), widowed (WD), and single 
(never married). Patients diagnosed in 1995-2005 and 2006-2015 were analyzed separately as groups 1 and 2, 
respectively, to validate the results. Within each group, age-stratified demographic, clinicopathologic features, 
and OS were compared among different marital statuses.  
Results and Conclusions: A total of 55,207 cases were included (group 1 n=20,223, group 2 n=34,984). From 
1995-2005 to 2006-2015, median OS was prolonged significantly in all patients besides the DV/SP subgroup. 
In general, being MR/W.P was associated with the lowest relative risk of death in the study population 
(Group 1, HR= 0.854, 95%CI: 0.816-0.893; Group 2, HR = 0.799, 95%CI: 0.758-0.842). Meanwhile, OS of DV/SP 
and widowed patients was similar. In group 2, being single was associated with lower risk of death beyond 
60-year-old. 
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Compared to patients with advanced cancer, Stage IA 

NSCLC patients usually have longer survival times and 

are less likely to undergo therapies other than surgical 

resection, e.g., chemotherapy and radiation, with 

debilitating side effects. Therefore, non-medical factors, 

such as marriage, may play more important roles in 

their prognosis.  

 

Thus far, the effect of marital status on OS of stage IA 

NSCLC remains unclear. Meanwhile, there is neither 

literature comparing the effect of marital status on OS at 

different time periods nor in different age strata. 

Therefore, our primary aim was to study the impact of 

marital status on OS of stage IA NSCLCs patients of 

different ages and during different time periods in the 

SEER database. 

 

RESULTS 
 

Patient baseline characteristics 

 

A total of 55,207 eligible stage IA NSCLC patients 

were included in this study (group 1, n = 20223 and 

group 2, n=34,984). Among them, 12270(60.7%)/ 

20,593 (58.9%) were married, 2242 (11.1%)/ 4,366 

(12.5%) were divorced, 144(0.7%)/314 (0.9%) were 

separated, 3780(18.7%)/ 5,748 (16.4%) were widowed, 

and 1,787 (8.8%)/3,897 (11.1%) were single in group 1 

and group 2 respectively. Their baseline characteristics 

and the relationships between marital status and each 

variable are summarized in Tables 1, 2.  

 

Patients in the married group had a higher proportion of 

men and more often were White or American 

Indian/Alaska Native or Asian/Pacific Islander. 

Widowed people were more likely to be women, with a 

higher median age (74 years old). 66 patients from 

group 2 and no patients from group 1 have had 

unmarried or domestic partners. Married or has 

unmarried or domestic partners were considered the 

same group (MR/W.P), because these patients all had 

partners in life. Interestingly, the mean tumor size was 

smaller in group 2 than in group 1 (17.84 ± 6.58mm vs 

19.26 ±6.72 mm). 

 

Impact of marital status on OS 

 

Kaplan-Meier analysis and log-rank test revealed that 

impact of marital status on OS differs between the age-

strata and may differ in different time period. 

 

Regardless of age, the widows had the worst OS, while 

patients being MR/W.P had the highest OS (in group1, 

2, p < 0.05; Figure 1A, 1B). Besides, OS of the 

widows was similar to the DV/SP after stratification 

(in group 1, 2; Figure 1C–1H).  

In patients younger than 60-years old, OS in the 

MA/W.P was statistically longer than other 3 marital 

statuses (group 1, 2; Table 3 and Figure 1C, 1F). 

 

From 60- to 75-year-old, OS of the MA/W.P was 

better than those with marriage loss (DV/SP,  

widows) in 1995-2005 and in 2006-2015. OS  

of the singles was shorter than MA/W.P in 2006-2015  

(group 1), however, was improved in 2006-

2015(group 2) and became similar to OS of the 

MA/W.P. 

 

Starting at age 75 years, the OS was not distinct among 

older patients from different marital statuses (Table 3 

and Figure 1E, 1H).  

 

Relative risk of death over marital status in different 

age strata 

 

Univariate and multivariate Cox proportional hazards 

regression analysis demonstrated that marital status, 

gender, race, differentiation of tumor, and tumor size 

were independent prognostic factor for OS. MR/W.P 

patients had lower relative risk than widowed patients  

(Table 4) in group 1 (HR: 0.854, 95%CI: 0.816-0.893,  

p < 0.001), which also held true in group 2 (HR: 

0.799, 95%CI: 0.758-0.842, p < 0.001) after  

adjustment for gender, age, race, differentiation, and 

tumor size. 

 

Impact of marital status on OS differs within in 

different age-strata and the median of age differs in 

each marital status, especially in widowed, whose 

median age was much higher than other patients. 

Therefore, to estimate adjust relative risk over marital 

status, we performed subgroup analysis within each 

age strata. All known prognostic factors including age 

were included in the multivariate cox regression 

analysis (Table 4). Widowed patients was the reference 

group, MA/W.P was associated with significant lower 

relative risk regardless of time and age, even in elderlies 

> 75-year old. Single, interestingly, was associated with 

lower risk similar to MA/W.P for patients ≥ 60 years-

old and diagnosed as stage 1A NSCLC after 2005 

(Table 5, group 2). 

 

Impact of marital status on OS during the last two 

decades 

 

From 1995 to 2005, the median OS of stage IA 

NSCLC patients was 86 months, while from 2006  

to 2015, the median OS was 92months (Table 6,  

p < 0.001). OS was prolonged significantly in both 

widowed (p = 0.018), MR/W.P and single patients 

during the past 20 years (p < 0.001). However, such 

improvements in median OS were not found in DV/SP 
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Table 1. Patient characteristics.  

 SEER database (1995-2005) 

group 1   N (%) 

SEER database (2006-2015) 

group 2  N (%) 

N 20223 34984 

Age, (Mean ± SD), years  67.44±10.01 68.07±9.87 

Sex   

Female 10986 (54.3) 19930 (57.0) 

Male 9237 (45.7) 15054 (43.0) 

Race   

Black 1495 (7.4) 2671 (7.6) 

Other* 1071 (5.3) 2186 (6.3) 

White 17657 (87.3) 30127 (86.1) 

Grade   

I (Well differentiated) 3078 (15.2) 8381 (24.0) 

II (Moderately differentiated) 7614 (37.7) 14693 (42.0) 

III (Poorly differentiated) 5960 (29.5) 8111 (23.2) 

IV (Undifferentiated) 610 (3.0) 430 (1.2) 

Unknown 2961 (14.6) 3369 (9.6) 

Marital status   

Married 12270 (60.7) 20593 (58.9) 

Unmarried  0 (0.0) 66 (0.2) 

Divorced 2242 (11.1) 4366 (12.5) 

Separated 144 (0.7) 314 (0.9) 

Widowed  3780 (18.7) 5748 (16.4) 

Single  1787 (8.8) 3897 (11.1) 

Tumor Size (Mean±SD), mm 19.26±6.72 17.84±6.58 

N, number of patients; SD, Standard deviation; *, includes American Indian/Alaska Native, 
Asian/Pacific Islander, and unknown; Unmarried, had unmarried or domestic partner.  

 

Table 2. Demographic characteristics of lung cancer by marital status.  

 Married n(%) Unmarried n(%) Divorced n(%) Separated n(%) Widowed n(%) Single n(%) Total 

Group 1 12270(60.7) 0(0.0) 2242(11.1) 144(0.7) 3780(18.7) 1787(8.8) 20223(100) 

Race        

Black 641(42.9)  233(15.6) 51(3.4) 262(17.5) 308(20.6) 1495(100) 

Other* 734(68.5)  67(6.3) 6(0.6) 174(16.2) 90(8.4) 1071(100) 

White 10895(61.7)  1942(11.0) 87(0.5) 3344(18.9) 1389(7.9) 17657(100) 

Sex        

Female 5433(49.5)  1474(13.4) 76(0.7) 3032(27.6) 971(8.8) 10986(100) 

Male 6837(74.0)  768(8.3) 68(0.7) 748(8.1) 816(8.8) 9237(100) 

Grade        

I 1940(63.0)  309(10.0) 23(0.7) 556(18.1) 250(8.1) 3078(100) 

II 4541(59.6)  920(12.1) 49(0.6) 1433(18.8) 671(8.8) 7614(100) 

III 3608(60.5)  632(10.6) 47(0.8) 1154(19.4) 519(8.7) 5960(100) 

IV 382(62.6)  69(11.3) 3(0.5) 108(17.7) 48(7.9) 610(100) 

Unknown 1799(60.8)  312(10.5) 22(0.7) 529(17.9) 299(10.1) 2961(100) 

Age (mean± SD, years) 66.96(±9.67)  64.37(±9.21) 63.04(±9.78) 73.37(±7.51) 62.40(±11.97) 67.44(±10.01) 

Age (median, years) 68  65 64 74 63 69 

tumor size (n) 12269  2241 144 3780 1785 20219 

tumor size (mean± SD, mm) 19.27(± 6.70)  19.00(±6.73) 19.13(± 6.73) 19.38(± 6.71) 19.26(± 6.83) 19.26(± 6.72) 
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tumor size (median, mm) 20  20 20 20 20 20 

Group 2 20593(58.9) 66(0.2) 4366(12.5) 314(0.9) 5748(16.4) 3897(11.1) 34984(100) 

Race        

Black 1076(40.3) 4(0.1) 456(17.1) 74(2.8) 393(14.7) 668(25) 2671(100) 

Other* 1521(69.6) 4(0.2) 155(7.1) 23(1.1) 292(13.4) 191(8.7) 2186(100) 

White 17996(59.7) 58(0.2) 3755(12.5) 217(0.7) 5063(16.8) 3038(10.1) 30127(100) 

Sex        

Female 9913(49.7) 39(0.2) 2859(14.3) 178(0.9) 4618(23.2) 2323(11.7) 19930(100) 

Male 10680(70.9) 27(0.2) 1507(10.0) 136(0.9) 1130(7.5) 1574(10.5) 15054(100) 

Grade        

I 5110(61.0) 17(0.2) 965(11.5) 63(0.8) 1303(15.5) 923(11.0) 8381(100) 

II 8590(58.5) 27(0.2) 1868(12.7) 135(0.9) 2448(16.7) 1625(11.1) 14693(100) 

III 4636(57.2) 14(0.2) 1079(13.3) 77(0.9) 1388(17.1) 917(11.3) 8111(100) 

IV 249(57.9) 0(0.0) 70(16.3) 3(0.7) 65(15.1) 43(10.0) 430(100) 

Unknown 2008(59.6) 8(0.2) 384(11.4) 36(1.1) 544(16.1) 389(11.5) 3369(100) 

Age (mean± SD, years) 67.78(±9.45) 64.15(±10.14) 66.28(±8.75) 62.68(±9.65) 74.20(±7.75) 63.07(±11.52) 68.07(±9.87) 

Age (media, years) 69 66 67 64 75 64 69 

tumor size (n) 20582 66 4361 314 5745 3894 34962 

tumor size (mean± SD, mm) 17.83(±6.55) 16.67(±6.63) 17.70(±6.58) 18.04(±6.67) 18.12(±6.59) 17.62(±6.67) 17.84(±6.58) 

tumor size (media, mm) 18 16 17 18 18 17 18 

*, includes American Indian/Alaska Native, Asian/Pacific Islander, and unknown . Unmarried, had unmarried or 
domestic partner. 

Grade I, Well differentiated; II, Moderately differentiated; III, Poorly differentiated; IV, Undifferentiated. 

 

patients (median OS was 86 and 88 months 

respectively, p = 0.171). 

 

DISCUSSION 
 

Several studies have found that cancer patients in 

marriage are more likely to live longer [11]. Other 

researchers have reported greater benefits of marriage 

on conditional relative survival in cancer at early stages 

[12]. However, the association between marital status 

and OS of NSCLC patients remains controversial [8, 

13–15]. Such controversy may partially arise from 

treatment complexity in advanced-stage cancer. In order 

to minimize confounding issues such as differing 

chemo- and radiotherapy regimens, we focused on stage 

IA NSCLCs, for which surgical resection alone is the 

only recommended treatment. As a result, the impact of 

marital status on OS can be explored while minimizing 

confounding medical factors.  

 

In the last two decades, cancer screening methods, 

surgical strategies, population characteristics, social 

paradigms, and economic factors have evolved 

significantly in the United States. Hence, analysis was 

performed separately in two consecutive time periods 

to validate the result. Another important factor is age, 

which can be both a confounder and an effect 

modifier. Theoretically, people are more capable of 

recovering from marriage failure when they are 

young. Psychosocial interventions may have an 

important effect on survival and these interventions 

appear to be more effective in patients who are 

unmarried, older, attend Cognitive-Behavioral 

Therapy and have early-stage cancer 21. Since the 

World Health Organization categorizes age beyond 

60-year-old as elderly, median age of the widows was 

74-year old, patients beyond 74 had similar median 

age in different marital status, and using 60, 65 or 70 

as boundary of stratified analysis would yield similar 

result (impact of marital status on OS), we decided to 

separate patients into three subgroups (age ≤60, 60 ≤ 

age < 75, age ≥ 75 years). 

 

Although some of our findings corroborated previous 

publications, the following new findings were identified 

in our study. 

 

First, we revealed a significantly prolonged OS during 

the last two decades except for the DV/SP patients: 

Median OS was prolonged significantly in single 

patients (from 89 to 109 months, p <0.001) and in 

widowed patients (from 70 months to 72months, p = 

0.018). This can be explained mainly by progress in 

medical science. However, median OS of DV/SP 

patients did not show a statistically significant increase 

over the 20 years. Many factors, including lifestyle 

and weak social support systems, may contribute to 

this phenomenon. These socioeconomic factors [16] 
may impact cancer prognosis and even outweigh the 

survival benefits from medical progress. As the global 

population ages, further studies are needed to explain 

and address this problem.  
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Nevertheless, this is the first-time failed marriage 

(DV/SP) was shown to potentially offset the survival 

benefits from medical progress in the last decade in 

stage IA NSCLC patients, which can contribute to 

current literatures.  

Second, this study not only verified the conclusion that 

being married is associated with lower relative risk of 

death in cancer patients [4, 7, 15, 17–19] but also 

validated protective effect of MA/W.P in cohort from 

different time periods and in different age group. We 

 

 
 

Figure 1. Kaplan-Meier analysis and log-rank test revealed that impact of marital status on OS varies in different time period (A, B) and in 
different age-strata (C–H). 
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Table 3. Survival over marital status in different age-group within different time period.  

 N 
Median OS 

(Months) 

Median age 

(Years) 

Log-rank test for equality of survival function (p)  

DV/SP MA/W.P Single Widowed 

age < 60 years 

group1        

DV/SP 695 121.0 54(50,57)  0.000 0.021 0.456 

MA/W.P 2598 191.0 54(50,57) 0.000  0.000 0.002 

Single 653 147.0 52(47,56) 0.021 0.000  0.443 

Widowed 176 128.0 56(54,58) 0.456 0.002 0.443  

group2        

DV/SP 1084 NR 55(52,58)  0.000 0.200 0.296 

MA/W.P 3754 NR 55(50,57) 0.000  0.000 0.036 

Single 1333 NR 54(49,57) 0.200 0.000  0.732 

Widowed 233 NR 57(53,58) 0.296 0.036 0.732  

60 ≤ age < 75 years 

group1        

DV/SP 1367 81.0  66(63,70)  0.000  0.738  0.685  

MA/W.P 6832 91.0  68(64,71) 0.000   0.005  0.000  

Single 868 79.0  67(63,70) 0.738  0.005   0.977  

Widowed 1819 84.0  70(66,72) 0.685  0.000  0.977  0.685  

group2        

DV/SP 2746 90.0  67(64,70)  0.001  0.108  0.721  

MA/W.P 11729 102.0  68(64,71) 0.001   0.471  0.000  

Single 2009 109.0  67(63,70) 0.108  0.471   0.045  

Widowed 2502 89.0  69(66,72) 0.721  0.000  0.045   

age ≥ 75 years 

group1        

DV/SP 324 57.0 78(76,80)  0.828 0.377 0.906 

MA/W.P 2840 59.0 78(76,80) 0.828  0.161 0.482 

Single 266 52.0 78(76,81) 0.377 0.161  0.272 

Widowed 1785 55.0 79(77,82) 0.906 0.482 0.272  

group2        

DV/SP 850 62.0 78(76,80)  0.061 0.063 0.384 

MA/W.P 5176 66.0 78(76,81) 0.061  0.513 0.118 

Single 555 72.0 79(76,82) 0.063 0.513  0.167 

Widowed 3013 62.0 79(77,83) 0.384 0.118 0.167  

MR/W.P, married or had unmarried or domestic partner; DV/SP, divorced/separated. 

 

reported, for the first-time, possible protective role of 

being single (Table 4). which seems only present in 

patients ≥ 60 years and received diagnosis after 2005. 

As time goes by, populations of different marital status 

may have different characteristics. And how marital 

status affects cancer survival cloud also change. 

Therefore, further studies are required to understand the 

mechanisms of the evolving phenomenon and to 

provide updated reference to personalized care. 

 

Finally, this is the first study revealing that the impact of 

marital status on patient survival varies significantly by 

age-group. Previous studies on the impact of widowhood 

on survival have had conflicting results. One study of 

Floridian patients with lung cancer revealed longer 

survival in married and widowed patients than in DV/SP 

and single patients [20]. Another Japanese study of 1,230 

NSCLC patients demonstrated that widowed patients had 

the worst survival among married, separated, divorced 

and single male patients [14]. One study of 5,898 

NSCLC patients from Mayo Clinic Lung Cancer Cohort 

found no statistically significant difference in survival 

among widowed, married, single and divorced patients, 

while subgroup analysis found stage IA widowed patients 

had a shorter survival [8]. Age difference may contribute 

to such controversy, for instance median age of the 

widows is 6-12 years elder than other marital status. In 

our study, after adjusting by age and other factors, being 

widowed and the DV/SP patients had similar OS shorter 

than the MA/W.P. One possible explanation is their 

social networks and may rely more on their families for 

support. The passing away of a loved one or marriage 

loss may lead to psychological trauma, less emotional 

and financial support.  
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Table 4. Univariate and multivariate survival analysis for evaluating the influence of marital status on OS in 
SEER database.  

Characteristics  

Univariate analysis Multivariate analysis 

Group1 

HR (95% CI) 
P 

Group2 

HR (95% CI) 
P 

Group1 

HR (95% CI) 
P 

Group2 

HR (95% CI) 
P 

Marital status   <0.001  <0.001  <0.001  <0.001 

MA/W.P 0.729 (0.700-0.760) <0.001 0.733 (0.699-0.770) <0.001 0.854 (0.816-0.893) <0.001 0.799 (0.758-0.842) <0.001 

DV/SP 0.789 (0.744-0.836) <0.001 0.821 (0.769-0.877) <0.001 1.087 (1.023-1.155) 0.007 1.010 (0.944-1.081) 0.770  

Single 0.725 (0.679-0.775) <0.001 0.699 (0.650-0.752) <0.001 1.041 (0.972-1.115) 0.247  0.924 (0.855-0.998) 0.043  

Widowed  Reference   Reference   Reference   Reference  

Sex  <0.001  <0.001  <0.001  <0.001 

Female 0.723 (0.700-0.746) <0.001 0.638 (0.615-0.662) <0.001 0.726 (0.701-0.751) <0.001 0.642 (0.617-0.668) <0.001 

Male  Reference   Reference   Reference   Reference  

Race  <0.001  <0.001  <0.001  <0.001 

Black  1.111 (1.046-1.180) 0.001 0.967 (0.900-1.039) 0.364 1.178 (1.108-1.252) <0.001 1.049 (0.975-1.128) 0.204  

Others* 0.765 (0.708-0.826) <0.001 0.640 (0.582-0.704) <0.001 0.756 (0.700-0.816) <0.001 0.704 (0.640-0.774) <0.001 

White   Reference   Reference   Reference   Reference  

Grade  
 <0.001  <0.001  <0.001  <0.001 

I  0.996 (0.935-1.061) 0.897 0.599 (0.554-0.648) <0.001 0.912(0.855-0.972) 0.004  0.604 (0.558-0.653) <0.001 

II 1.435 (1.362-1.512) <0.001 1.029 (0.962-1.100) 0.408  1.272(1.207-1.341) <0.001 0.962 (0.899-1.029) 0.256  

III  1.726 (1.636-1.820) <0.001 1.326 (1.236-1.421) <0.001 1.500(1.422-1.583) <0.001 1.213 (1.131-1.301) <0.001 

IV  1.699 (1.539-1.875) <0.001 1.335 (1.146-1.557) <0.001 1.546(1.400-1.707) <0.001 1.286 (1.103-1.499) 0.001  

Unknown  Reference   Reference   Reference   Reference  

Tumor Size (mm) 1.015 (1.012-1.017) <0.001 1.013(1.010-1.016) <0.001 1.005 (1.002-1.007) <0.001 1.005 (1.002-1.008) <0.001 

Age 1.047(1.045-1.049) <0.001 1.041 (1.038-1.043) <0.001 1.047 (1.045-1.049) <0.001 1.039 (1.036-1.041) <0.001 

*, includes American Indian/Alaska Native, Asian/Pacific Islander, and unknown; Grade I, Well differentiated; II, Moderately 
differentiated; III, Poorly differentiated; IV, Undifferentiated. MR/W.P, married or had unmarried or domestic partner; 
DV/SP, divorced/separated. 

 

Table 5. Multivariate survival analysis for dying associated with marital status stratified by age within 
different time period in SEER database.  

 
Age < 60 years 60 ≤ age < 75 years Age ≥ 75 years 

Group1 Group2 Group1 Group2 Group1 Group2 

 HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P 

Marital 

status  
 0.000   0.000   0.000   0.000   0.013   0.000  

MA/W.P 
0.783  

(0.639, 0.960) 
0.018  

0.717  

(0.537, 0.956) 
0.024  

0.831  

(0.780, 0.885) 
0.000  

0.794  

(0.734, 0.860) 
0.000  

0.904  

(0.843, 0.969) 
0.004  

0.835  

(0.775, 0.900) 
0.000  

DV/SP 
1.152  

(0.929, 1.429) 
0.198  

1.089  

(0.805, 1.472) 
0.581  

1.055  

(0.973, 1.144) 
0.198  

0.970  

(0.880, 1.069) 
0.543  

0.995  

(0.877, 1.128) 
0.935  

1.032  

(0.921, 1.157) 
0.588  

Single 
1.043  

(0.836, 1.302) 
0.709  

1.061  

(0.785, 1.434) 
0.701  

0.995  

(0.905, 1.094) 
0.922  

0.873  

(0.782, 0.975) 
0.016  

1.040  

(0.908, 1.191) 
0.572  

0.850  

(0.735, 0.982) 
0.027  

Widowed Reference  Reference  Reference  Reference  Reference  Reference  

Adjusted by Age, tumor size, grade, race and sex within each age-group.  
Others*, includes American Indian/Alaska Native, Asian/Pacific Islander, and unknown.  

 

Survival disparities based on marital status could also 

be attributed to the influence of family on the patient’s 

treatment decisions. Previous studies demonstrated that 

the family was involved in the decision-making process 

for most patients first-time diagnosed with lung cancer 
[21]. Unmarried patients, when diagnosed with staged 

IA NSCLC, more commonly refused surgery and came 

from lower socioeconomic backgrounds [22]. In 

addition, widowed and divorced patients preferred less 

aggressive cancer therapy [8] and were less likely to 

receive first-line surgical treatment [23]. 

 

This retrospective study has limitations: first, the 

potential for selection bias exists, as the sample 
population is mainly U.S based. Although robust data 

from other countries was not accessible, validation was 

performed using another group of patients with a 

different year of diagnosis. Moreover, the large sample 
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Table 6. Median OS and marital status in different time periods. 

 Median OS(months) 
95% CI 

p 
Low Up 

DV/SP 
group1 86.000 81.433 90.567  

group2 88.000 83.263 92.737 0.171 

MA/W.P 
group1 91.000 88.661 93.339  

group2 98.000 95.321 100.679 0.000 

Single 
group1 89.000 82.808 95.192  

group2 109.000 NA NA 0.000 

Widowed 
group1 70.000 66.720 73.280  

group2 72.000 69.332 74.668 0.018 

total 
group1 86.000 84.308 87.692  

group2 92.000 90.095 93.905 0.000 

MR/W.P, married or had unmarried or domestic partner; DV/SP, 
divorced/separated. 

 

size supports these findings as extrapolatable to the 

general population. Second, although both regression 

and stratification were used to control for confounding 

variables, unknown confounders may still exist, 

including comorbidities and other social variables, 

especially retirement. Patients were stratified by age 

older or younger than 60 years, which is a common age 

of retirement. However, retirement could not directly be 

controlled for, as this information was absent in the 

records. 

 

In summary, this is the first age-stratified study about 

marital status and survival on early-stage NSCLC using 

historical cohort for validation. Being married or having 

an unmarried partner was associated with a significant 

lower relative risk. In contrast, marriage loss (widowed, 

DV/SP) were at a significantly higher risk of death. The 

progress of medical science in the preceding decades 

did not benefit survival of patients with marriage loss. 

Future studies could be designed with input from 

multidisciplinary specialists, e.g., psychologists and 

geriatric physicians, to further elucidate the underlying 

mechanisms and establish tangible interventions to 

address these survival disparities among individuals 

with different marital statuses. 

 

MATERIALS AND METHODS 
 

SEER database 
 

Permission to access SEER research-data files was 

obtained using reference number 16139-Nov2017. As 

the SEER database does not require informed patient 

consent, this study was exempted from the ethical 

approval requirements of the Institutional Review Board 

(IRB). NSCLC cases between 1995 and 2015 in the 

SEER public access database and their corresponding 

details were retrieved with the use of SEER*Stat 

version 8.3.5 software. Cases from 1995 to 2005 were 

designated as the test data set, while cases from 2006-

2015 were designated as the validation data set. 

 

Patient selection 

 

A total of 55,207 cases were obtained using the 

following inclusion criteria: (1) Underwent surgery for 

first-time diagnosed primary NSCLC. (2) Clinically 

and pathologically staged T1N0M0 (3) Tumor size ≤ 

3cm (or recorded as T1 on diagnosis). (4) With known 

marital status. Patients without marital status or 

survival data were excluded. Eligible patients were 

categorized by marital status, age at diagnosis, race, 

sex, and grade and size of tumor (millimeter, mm). 

Marital status at diagnosis was the primary variable of 

interest and classified as married or with unmarried/ 

domestic partner (MR/W.P), divorced or separated 

(DV/SP), widowed(WD), and single (never married).  

 

Statistical analyses 

 

Patients were assigned either to group 1 (1995-2005, 

test group) or group 2 (2006-2015, validate group) 

based on year of diagnosis. Non-normally distributed 

continuous covariables were categorized and analyzed 

using the Non-parametric Mann-Whitney U test. 

Normally distributed continuous covariables were 

analyzed using the Student’s t-test and presented as 

median ± standard deviation (SD). Data with categorical 

covariates were analyzed using the Pearson's chi-

squared test. OS was estimated with the Kaplan-Meier 

method; differences were calculated using the log rank 

test and Benjamini multiple hypothesis testing. 
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Univariate and multivariate Cox proportional hazards 

regression models were built to analyze hazard ratios of 

different prognostic variables. These analyses were 

performed with SPSS soft-ware version 23.0 (IBM 

Corporation, Armonk, NY, USA), and R statistical 

version 3.6.3 using ‘survminer’ and ‘survival’ packages. 

The p-value<0.05 (2-sided) was considered statistically 

significant. 

 

Abbreviations 
 

OS: Overall survival; NSCLC: Non-small cell lung 

cancer; SEER database: Surveillance, Epidemiology, 

and End Results database; MR/W.P: Married or with 

unmarried/domestic partner; DV/SP: Divorced or 

separated; WD: Widowed; SG: Single (never married).  
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