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What this paper adds  

What is already known on this subject?  

Previous studies indicate marital status influences survival after diagnosis with bladder 

cancer.  However, the possible mechanisms for this association are largely unstudied.   

What does his study add? 

The results of the current study suggest a lack of evidence of mediation of the 

association between marital status and survival through treatment, comorbidities, 

ecologic SES, or receiving treatment at a teaching hospital among the majority of 

married men and women suggesting they may be benefiting from something other than 

these factors, perhaps practical or social support.  This association may be stronger 

for men than for women. 
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Abstract (Word count=202)  

Background: Marital status has been implicated as a prognostic factor in bladder cancer 

survival. However, few studies have explored potential mechanisms through which this 

might occur.  

Methods: We identified 19,982 bladder cancer patients from the SEER-Medicare 

database (1992-1998) and constructed sex-specific Cox proportional hazard models to 

assess the relation between marital status and 5-year survival while sequentially adding 

covariates to test possible mechanisms.  

Results: Multivariable Cox analyses suggest that at every stage, married men had 

better survival than unmarried men independent of age, race, ecologic socioeconomic 

status, comorbidities, any or aggressive treatment (assessed separately), and 

accessing a teaching hospital (Hazard Ratio [HR]=0.80, 95% Confidence Interval [CI] = 

0.74-0.87). Among women with stages II-IV bladder cancer, age and the presence of 

comorbid conditions explained the association between marital status and survival. 

However, among those diagnosed with stage I bladder cancer, none of the covariates 

explained the association between marital status and decreased mortality (Fully-

adjusted HR = 0.72, 95% CI = 0.62-0.84).   

Conclusion: The lack of evidence of mediation through treatment, overall health, SES, 

or quality of health-care institution among married men and women with stage I disease 

suggests they may be benefiting from something other than these factors, perhaps 

practical or social support.  
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Introduction 

As the American population ages, it is increasingly important to develop 

interventions to decrease morbidity and mortality in the elderly. Those who are married 

have been found to have decreased all-cause mortality1, 2 
and understanding how 

marriage influences survival may inform ways in which those who are unmarried can 

also increase their longevity.  

Marital status is associated with survival after diagnosis with several types of 

cancer3-6 
including that of the bladder.7

 
 The incidence and mortality rates for bladder 

cancer in the United States (US) are 20.7/100,000 and 4.4/100,000 respectively,8 

and in 2008 an estimated 68,810 individuals were diagnosed with and 14,100 died 

from the disease.9 A recent study reported that married bladder cancer patients in 

the US had a 20% increased survival in comparison with single patients and 44% 

increased survival in comparison with widowed patients. 7   In a study conducted 

in Norway, researchers found no association between marital status and bladder 

cancer survival among women, but found an association in men. 6   

There are several proposed mechanisms to explain the association between 

cancer survival and marital status. Those who are married may enjoy increased 

financial resources, may experience improved practical or social support, may be more 

risk averse, may have a healthier life-style, may receive better treatment than those who 

are unmarried,1
 
or receive treatment at higher quality hospitals.10 

 

It is unknown which mechanisms explain the increased survival from bladder 

cancer among those who are married and it is also unknown if those mechanisms differ 
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by gender. To address these issues, we identified bladder cancer patients from the 

SEER-Medicare database and assessed the association between marital status and 5-

year survival while accounting for sex, stage, age, race, socioeconomic status, 

comorbid condictions, any treatment, aggressive treatment, and accessing a teaching 

hospital.  

Materials and Methods 

Study Population  

The dataset consisted of 19,982 Medicare insured bladder cancer patients 

diagnosed between 1992 and 1998 in one of 11 Surveillance Epidemiology and End 

Results (SEER) areas. The SEER program is a collection of cancer registries that report 

diagnoses, demographic information, and cause of death for people residing in discrete 

geographic areas and represents approximately 14% of the US population.11 
Details on 

the SEER program, SEER-Medicare linkage, and Medicare eligibility requirements have 

been described elsewhere.12 
 

Cases with International Classification of Disease for Oncology codes C67.0 - 

C67.9 were eligible for inclusion in the study. Ninety-three percent of bladder cancers 

are transitional cell carcinomas,13 
thus we restricted our analyses to this disease sub-

type. Those with missing marital status (n=508) or tumor stage (n=746) data were 

excluded from the analysis.  

Patients were followed through 2003 to assess 5-year mortality.  Cases were 

excluded if patients were eligible for Medicare due to end-stage renal disease or 

disability (n=1728), if bladder cancer was not the patient’s first cancer (n=1222), if 
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diagnosis was obtained from death certificate or autopsy (n=170), or if SEER and 

Medicare death dates were more than 3 months apart (n=84).  

Marital status was ascertained from hospital records at the time of diagnosis by 

the SEER program. As 88% of our population was either married or single, and 

statistics show that those who are married have lower age-adjusted mortality rates than 

those who are never married, widowed, or divorced, 2 we dichotomized marital status 

into married and unmarried.  

Stage and Grade 

Tumors were classified using the American Joint Committee on Cancer (AJCC) 

TNM staging system. Superficial, or stage I, bladder cancer is a heterogeneous group of 

tumors with differing likelihood of progression. 14 They can be considered low-, 

moderate-, or high-risk depending on tumor characteristics. This distinction is useful in 

guiding treatment and post-treatment surveillance.13  Among low-risk tumors, 50-75% 

reoccur, but only 2-5% progress. Among moderate- to high-risk tumors, approximately 

75% reoccur and 30-50% progress to invasive disease.13, 15 
SEER data contain a field 

which codes for the extent of disease (EOD). We used the EOD codes in conjunction 

with the SEER Program Code Manual (1998),16 the AJCC Cancer Staging Manual 

(2002),17 the Collaborative Staging Manual and Coding Instructions (2006),18 and 

literature on superficial bladder cancer progression and prognosis13-15, 19 to sub-

categorize superficial  tumors. Tumors were classified as low risk if they were classified 

according to TNM criteria as Ta, were grade 1 or 2, and were  3cm. Tumors which 

were T1or Tis, grade 3 or 4, or > 3cm were classified as moderate/high-risk. 13-15, 19 
We 

grouped moderate and high risk tumors together because recommended surveillance 
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follow-up is similar.13, 20  Tumors were classified as unknown risk if there were missing 

data on one or more of the risk level criteria (Appendix A).  In summary, our 3 major 

sub-groupings for those diagnosed with superficial disease were: low-risk superficial 

(Ta, grade 1-2, and 3cm), moderate/high risk superficial (Tis or T1, grade 2-4, or 

>3cm), and unknown risk superficial disease. 

 AJCC stage II, stage III, or stage IV cancers were not further sub-divided as 

these tumors are more homogenous within stage with respect to survival. It is not 

possible to determine if those with ‘localized’ as their EOD designation were diagnosed 

with stage I, stage II, or early stage III  disease.21  Thus, those whose EOD was coded 

as ‘localized’ and not further specified (n=1316) were excluded from the analysis. The 

SEER program classifies tumor grade in 4 categories. As grade 3 and grade 4 tumors 

are both considered markers of poor prognosis 22 
we collapsed these categories.   

Other covariates  

Overall health was measured by assessing the severity of comorbid conditions 

via the Charlson comorbidity score. We used Medicare inpatient and outpatient records 

for the year previous to the cancer diagnosis to provide each patient with a Charlson 

comorbidity score,23, 24 
using the Klabunde adaptation25 

of the Deyo method.26 
Because 

this requires a year of data we included only those who were at least 66 years old, a 

year after they became eligible for Medicare coverage.  

The SEER-Medicare database does not include information on individual-level 

socioeconomic status (SES), therefore we used the percentage of persons in the 

participants’ census tract living below the poverty line as a measure of ‘ecologic’ SES.  

Participants were considered to have had any treatment if they received surgery, 
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radiation, chemo-, or immunotherapy in the year after bladder cancer diagnosis. 

Aggressive treatment was defined as receiving radical cystectomy and patients were 

classified as being treated in a teaching hospital if their records contained a charge for 

indirect medical education.  

Analysis  

Differences in the distribution of covariates according to marital status were 

assessed by conducting two-sided Chi-square tests. Differences in survival were 

assessed via two-sided Kaplan-Meier log-rank tests. 

Treatment. To test the hypothesis put forth by other authors that married cancer 

patients may receive different treatment than unmarried ones,6
 
logistic regression 

models with any treatment or aggressive treatment as the outcome were constructed 

adjusting on covariates.  Because it is generally not indicated, models assessing 

aggressive treatment were not constructed for those with superficial disease.  

Survival.   Cox proportional hazard models were constructed to assess overall 5-

year survival by gender. We hypothesized a priori that the relationship between 

marriage and survival would differ according to stage at diagnosis.27  We were 

particularly interested in possible differences between superficial and later stage 

bladder cancer because those with low stage disease often require long-term and 

repeated surveillance for recurrence.13, 20 Therefore, in addition to conducting analyses 

adjusting for stage in the model, we constructed separate models for each stage.  We 

also conducted analyses collapsing stage into two groups: superficial and stage II-IV, to 

improve our power to detect small affects. 
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We first constructed unadjusted Cox models and then age-adjusted models. We 

added race and tumor grade and then constructed models, by sequentially adding 

covariates – comorbidity score, receipt of any (or aggressive) treatment, socioeconomic 

status, and being seen at a teaching hospital - to assess if improved overall health, 

differences in treatment, improved resources, or quality of care might be responsible for 

survival differences by marital status. Age was treated as a time-dependent variable 

and we calculated p-values for the effect of marriage in the full models accounting for 

multiple comparisons using the Bonferroni correction. 

The analyses were conducted using SAS version 9.1.3 (SAS Institute, Inc. Cary, 

North Carolina) and SAS-callable SUDAAN version 9.0.1 (Research Triangle Institute, 

Research Triangle, North Carolina) to account for possible auto correlation of 

observations within SEER areas. This research was approved by the institutional review 

board at the Harvard School of Public Health.  

Results 

A larger proportion of men than women were married in this sample. In total, 

11,150 (75.2%) men were married and 1,828 (35.4%) women were married (Table 1). 

Age-standardized prevalence estimates of marriage by sex were similar (74.9% for men 

and 37.9 for women) (data not shown). 
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Table 1. Distribution of Individual and Tumor Characteristics by Marital Status, SEER-Medicare 1992-
1998 (N=19,982) 
 Men (N=14,820)   Women (N=5,162) 

 
Unmarried(%) 

(N=3,670) 
Married(%) 
(N=11,150) 

2  p-
value 

Unmarried(%) 
(N=3334) 

Married(%) 
(N=1,828) 

2  p-
value 

Race   <0.0001   <0.0001 
   White 91.6 92.9  89.6 91.5  
   Black 5.0 2.4  6.7 3.3  
   Other 3.5 4.8  3.7 5.1  
Age   <0.0001   <0.0001 
   66-69 17.7 22.7  11.7 25.3  
   70-74 22.4 29.0  18.5 31.5  
   75-70 21.7 24.3  21.6 23.4  
   80+ 38.2 24.1  48.2 19.9  
Stage   <0.0001   <0.0001 
   Superficial 72.6 78.7  69.5 76.6  
     (Low risk) (9.1) (10.4)  (9.3) (10.7)  
     (Mod/high risk) (41.8) (44.5)  (39.6) (41.6)  
     (Unknown risk) (21.7) (23.8)  (20.6) (24.3)  
   Stage II - IV 27.4 21.3  30.5 23.4  
     (Stage II) (14.8) (11.0)  (17.3) (12.6)  
     (Stage III) (7.7) (6.6)  (7.0) (4.7)  
     (Stage IV) (5.0) (3.7)  (6.2) (6.1)  
Grade   0.008   <0.0001 
   1 13.2 15.0  14.6 18.9  
   2 38.9 40.2  35.5 39.4  
   3    33.7 31.3  35.1 28.7  
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   4 8.9 8.3  10.6 8.3  
   Unknown 5.4 5.2  4.2 4.7  
Charlson comorbidity score   <0.0001   <0.0001 
   0 69.2 74.1  68.6 75.9  
   1 18.7 16.6  19.8 16.6  
   2 6.8 5.4  6.3 4.8  
   3 5.3 4.0  5.3 2.8  
Census tract poverty   <0.0001   <0.0001 
   < 5% 33.5 40.0  33.9 38.7  
   5 – 9% 28.4 30.5  29.3 31.4  
   10 - 19% 22.6 20.6  23.3 21.8  
    20% 14.3 8.3  12.7 7.5  
   Missing 1.1 0.7  0.8 0.7  
Any treatment 68.0 69.6 0.07 72.9 70.7 0.09 
Aggressive treatment 9.9 10.7 0.2 10.6 13.5 0.002 
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A significantly larger proportion of married patients were diagnosed with 

superficial disease in comparison with unmarried patients (78.7% vs. 72.6%, 
2 
P-value 

<0.0001 among men and 76.6% vs. 69.5% 
2 
P-value < 0.0001 among women)(Table 

1). In both women and men, those who were married were more likely to have the 

lowest comorbidity score than those who were unmarried (69.2% vs. 74.1%, 
2
 P-value 

<0.0001 among men and 68.6% vs 75.9%, 
2 
P-value <0.0001 among women). 

Additionally, a higher proportion of married patients lived in census tracts where <5% of 

the residents live below the poverty line (40.0% vs. 33.5% among men and 38.7% vs. 

33.9% among women, both 
2 
P-values < 0.0001).  

In a logistic regression model adjusting for age, race, comorbidity score, ecologic 

SES, and stage, there was no difference in the receipt of any treatment between 

married and unmarried women (Odds Ratio [OR] = 0.98, 95% Confidence Interval [CI] = 

0.77 – 1.24) (Table 2). In fully adjusted models, no statistically significant differences in 

the receipt of aggressive treatment between married and unmarried women were 

observed (data not shown).  These findings were consistent across stage. 

Overall, married men were more likely to receive any treatment than unmarried 

men (OR = 1.17, 95% CI = 1.05 – 1.30) (Table 2). In stage-specific models, this result 

persists for those with stage II (OR = 1.59, 95% CI = 1.11 – 2.26), stage III (OR = 1.68, 

95% CI, 1.05 – 2.67), or stage IV (OR = 1.69, 95% CI = 1.07 – 2.67) disease. Married 

men were no more likely than unmarried men to receive aggressive treatment, adjusting 

for stage, age, race, comorbidity score, and ecologic SES (data not shown).   
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Table 2. Odds Ratios for Receipt of Any Treatment After Diagnosis With Bladder 
Cancer, Married Individuals Compared to Unmarried Individuals, by Stage of 
Diagnosisa 
 Men Women 
 Odds Ratio 95% CI Odds Ratio 95% CI 
All stagesb 1.17 1.05 - 1.30 0.98 0.77 - 1.24 
Superficial 1.09 0.94 - 1.26 1.00 0.79 - 1.27 
   Low risk    1.22    0.93 - 1.60    0.92    0.64 - 1.31 
   Mod/high risk    1.08    0.92 - 1.29    1.15    0.94 - 1.41 
   Unknown risk    1.05    0.93 - 1.20    0.85    0.60 - 1.20 
Stage II-IV 1.63 1.21 - 2.20 0.87 0.64 - 1.18 
   Stage II    1.59    1.11 - 2.26    0.80    0.53 - 1.19 
   Stage III    1.68    1.05 - 2.67    0.99    0.46 - 2.13 
   Stage IV   1.69    1.07 - 2.67    0.95    0.35 - 2.58 
Abbreviation: CI, Confidence interval 
aAdjusted for age, race, number of comorbidities, and socioeconomic status 
bAlso adjusted for stage at diagnosis 
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Both married men and married women had better survival after diagnosis than 

their unmarried counterparts (log-rank P-values < 0.0001) (Figure 1). In stage-specific 

Kaplan-Meier analyses married men experienced a survival advantage over unmarried 

men for each stage at diagnosis (all log-rank P-values <0.0001) (data not shown). 

Among women, married participants experienced a survival advantage over unmarried 

participants when diagnosed at all stages (all log-rank P-values <0.01) except stage III 

(log-rank P-value 0.19) (data not shown).  

In unadjusted survival models, men who were married experienced lower 

hazards of mortality during the 5 years of follow-up than men who were unmarried (all 

stage HR=0.64, 95% CI = 0.59 – 0.68)(Table 3). In models adjusted for age, married 

men continued to experience a lower 5-year mortality rate than unmarried men for all 

stages. This pattern remained when all other covariates were added to the models 

sequentially to test possible mediators, and when the models were stratified by stage 

at diagnosis.  
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Table 3. Hazard Ratios for Mortality Risk Over 5-Years for Follow-Up Comparing Married to Unmarried 
Bladder Cancer Patients, by Stage of Diagnosis 

 
No. of 
deaths 

Unadjusted         
HR (95% CI) 

Age-adjusted      
HR (95% CI) 

Full Modela             
HR (95% CI) 

Full Model 
p-value 

Female      
All stagesb 2241 0.56 (0.49 - 0.63) 0.73 (0.65 - 0.82) 0.83 (0.75 - 0.92) 0.002* 
Superficial 1161 0.49 (0.41 - 0.60) 0.69 (0.56 - 0.84) 0.72 (0.62 - 0.84) 0.001* 
   Low risk    112    0.52 (0.34-0.79)    0.86 (0.56-1.33)    0.89 (0.55-1.44)    0.6 
   Mod/High risk    731    0.47 (0.32-0.69)    0.67 (0.55-0.81)    0.71 (0.60-0.85)    0.001* 
   Unknown risk    318    0.47 (0.32-0.69)    0.67 (0.49-0.91)    0.69 (0.56-0.86)    0.003* 
Stage II-IVb 1080 0.77 (0.69 - 0.87) 0.90 (0.82 - 0.99) 0.96 (0.87 - 1.07) 0.43 
   Stage II    554    0.71 (0.56-0.89)    0.87 (0.73-1.03)    0.96 (0.82-1.12)    0.58 
   Stage III    245    0.82 (0.60-1.14)    1.10 (0.75-1.63)    1.17 (0.71-1.93)    0.50 
   Stage IV    281    0.74 (0.52-1.07)    0.92 (0.71-1.20)    0.93 (0.68-1.27)    0.60   
Male      
All stagesb 6206 0.64 (0.59 - 0.68) 0.76 (0.70 - 0.83) 0.80 (0.74 - 0.87) 0.0001* 
Superficial 3812 0.65 (0.60 - 0.70) 0.77 (0.69 - 0.87) 0.84 (0.78 - 0.90) 0.0001* 
   Low risk    385    0.70 (0.57-0.85)    0.68 (0.55-0.84)    0.70 (0.57-0.86)    0.003* 
   Mod/High risk    2386    0.83 (0.76-0.91)    0.83 (0.76-0.91)    0.83 (0.76-0.90)    0.0006* 
   Unknown risk    1127    0.90 (0.81-0.99)    0.89 (0.80-0.99)    0.90 (0.80-1.00)    0.07 
Stage II-IVb 2394 0.70 (0.62 - 0.78) 0.77 (0.69 - 0.87) 0.78 (0.69 - 0.89) 0.001* 
   Stage II    733    0.78 (0.68-0.89)    0.77 (0.68-0.88)    0.77 (0.67-0.89)    0.002* 
   Stage III    534    0.82 (0.69-0.97)    0.81 (0.69-0.96)    0.83 (0.69-1.00)    0.05 
   Stage IV    1041   0.70 (0.56-0.88)    0.68 (0.57-0.80)    0.71 (0.58-0.85)    0.002* 
Abbreviations: HR, Hazard Ratio; CI, Confidence Interval 
*p-value remains significant at the 0.05 level after Bonferroni correction  
a Adjusted by age, race, number of comorbidities, receipt of treatment, socioeconomic status, and teaching hospital 
designation  
bAlso adjusted for stage at diagnosis  
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In models where stage, grade, race, comorbidity score, receipt of any treatment, 

ecologic SES, and teaching hospital designation were added to the model sequentially 

to test possible mechanisms, married women had 17% lower 5-year hazard of mortality 

than unmarried women.  However, in stage-specific models marital status remained 

significant in fully adjusted models for only those with superficial disease.  Among those 

in the combined stage II-IV category, the addition of age and comorbidity score to the 

model explained the association of marital status and survival (HR=0.98, 95%CI=0.89 – 

1.07) (data not shown).  

Discussion 

Previous studies indicate marital status influences survival after diagnosis with 

bladder cancer.7 The results of the current study’s tests to assess the mechanism by 

which marriage might confer a survival benefit showed that treatment, comorbidities, 

socioeconomic status, and accessing a teaching hospital could not explain the 

association in men or women with superficial disease, thus suggesting that those who 

are married in these groups are benefiting from something other than these factors, 

perhaps practical care and/or social support.  Among women with stage II-IV disease, 

age and comorbid conditions explain the association between marital status and 

improved survival.  Additionally, the results suggest, after accounting for socio-

demographic and clinical factors, men may experience a greater survival benefit from 

marriage after diagnosis with later stage bladder cancer than women. 

Though it was not directly measured in this study, the finding that the 

association between marital status and cancer survival is stronger among women who 
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are diagnosed with moderate/high-risk superficial bladder cancer than in women who 

are diagnosed with low-risk superficial bladder cancer is consistent with the notion that 

marital status improves survival through increased social or practical support. Though 

most patients likely benefit emotionally and practically from social support regardless of 

the stage at which they are diagnosed, patients with moderate/high-risk superficial 

bladder cancer face unique challenges. Thirty to 50 percent of moderate/high-risk 

superficial bladder cancers progress, even with treatment15, 20 
requiring rigorous 

management in the form of surveillance cystoscopy every 3 months for 12 to 24 months 

after treatment, every 6 months after that to 5 years, and every 12 months to 10 

years.13, 20  A study by Sox et al. reported married patients were more likely to have a 

primary care physician than unmarried patients,27 
and that having a relationship with 

one was a stronger predictor of health care access than even having insurance. This 

improved access might influence the likelihood of both adhering to surveillance and 

maintaining good health. It is also possible that practical support, in the form of 

transportation or scheduling appointments, for example, provided by a spouse could 

prove beneficial in adhering to the surveillance schedule and improve survival.  

Social support may also improve cancer survival via several biologic pathways 

including ones that can lead to alterations in the functioning of the endocrine or immune 

systems. 28 Emotional stress can trigger a fight-or-flight response by the autonomic 

nervous system (ANS) or a defeat/withdrawal response by the hypothalamic-pituitary-

adrenal (HPA) axis.29 
 Marital disruption, bereavement, and depression are all 

associated with changes in the HPA axis and ANS.30, 31 
 These changes can result in 
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compromised DNA repair, increased angiogenesis, and decreases in Natural Killer (NK) 

cell function, which play a role in surveillance for cancer tumor cells.29 

Studies on the influence of marriage on all-cause mortality have found that 

the mechanisms can be different for men and women.1 The fact that marriage 

seems to be more protective in men with advanced bladder cancer than among 

those with superficial bladder cancer (the opposite trend as among women in this 

study) suggest that there are likely additional unmeasured mediators of the 

association between survival and bladder cancer.  None of the results directly 

suggest a particular pathway to us and future research would be necessary to 

further elucidate what they might be. 

That the influence of marriage on cancer survival might be stronger in men has 

been reported in other studies. In a study of head and neck cancer patients enrolled in 

Radiation Therapy Oncology Group (RTOG) clinical trials, investigators reported no 

survival difference between married and unmarried women, though they did observe a 

difference in men.32 Another study, regarding bladder cancer survival in Norway, found 

men who were never-married or widowed experienced higher mortality than those who 

were married, when in women no survival difference was observed.6 Though that study 

assessed the influence of treatment on survival, it did not assess the influence of health 

status or quality of treatment facility, adjusted only crudely for stage, and included 

individuals for whom bladder cancer was not the first cancer diagnosis.6
 
 

Though we were able to asses the influence of previously unexplored mediators, 

the current analysis is constrained by the available data. SEER-Medicare data lack 

information on cohabitation, marital quality, or changes in marital status, all of which 
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may be associated with differences in longevity. 1, 32, 33 
 As stated earlier, the SEER-

Medicare database does not contain information on individual SES which necessitated 

the use of a proxy, ‘ecologic’ SES.  It is possible that our results may be explained 

in part by residual confounding due to the use of the proxy measure instead of 

individual level SES.  It is also possible that patients may have moved after 

diagnosis, which could result in misclassification of socioeconomic status during 

survival time.  Because there could be many reasons for changing residence, 

both related and unrelated to the patient’s illness, it is not clear in which direction 

the bias caused by this type of misclassification might be.  The patient’s spouse’s 

SES might also be an important covariate to measure in future studies.  However, 

this might be more important in investigations of marital status and 

cardiovascular-related mortality than for cancer-related mortality.34  

The SEER-Medicare database only represents those who have survived to the 

age of 65 and are therefore likely to be healthier than the general population.  However, 

since the majority of bladder cancers are diagnosed after 65,8 we do not believe this 

would greatly impact the validity of our results.  Another limitation of the study is the lack 

of direct measures of social/practical support or cancer-related behaviors. Though we 

tested most of the prevailing theories explaining the relation between marital status and 

cancer survival, we were unable to directly test the influence of social or practical 

support. However, the present findings are consistent with a situation in which social or 

practical support is conferring mortality protection:1 we see the benefit in men and only 

in women with stages of disease that would most likely require practical or social 

support.  
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Additionally, though we were able to assess overall health status, we were 

unable to assess individual health behaviors. Though 50% to 60% of bladder cancers 

are attributable to cigarette smoking,15 it is unclear if smoking cessation after diagnosis 

improves survival.35 If smoking cessation did improve survival after diagnosis, and 

married patients were more likely to quit, this might also be a mediator through which 

marriage confers protection.  Differential levels of physical activity according to 

marital status may also be a possible unexplored mediator through which 

marriage improves survival.36 

An additional potential limitation is the possibility that our null findings are not true 

null findings, but that we are simply underpowered to detect an association.  Therefore, 

conclusions about the different influence marital status may have on men and women 

should be made with some caution. 

This study also had a number of strengths, including the ability to assess the 

influence of a broad range of covariates. Unlike previous studies, we were able to 

assess some of the possible mediating processes explaining the association between 

marriage and cancer survival. A further strength of the study is the large sample size. 

This improved our ability to assess the influence of multiple covariates simultaneously 

and to assess the association of marriage and cancer survival for men and women 

separately. This is of particular importance since the survival benefit of marriage may 

differ according to sex. The detailed level of the data also permitted us to assess the 

relationships in low-risk and moderate/high-risk superficial patients separately. 

Physicians differentiate these types of disease clinically and we found that among 

women marriage may influence survival differentially as well.  
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The incidence of bladder cancer rises with age and hence the burden of bladder 

cancer in the U.S. will increase as the population ages. There are currently no 

population-wide screening tests available for bladder cancer. Therefore, it is of 

particular importance to understand factors that improve survival after diagnosis. We 

found marital status to be an independent prognostic indicator of survival. Although 

marital status itself is not amenable to intervention, pathways through which marriage 

improves cancer survival – for example, through provision of social support – may be 

potentially packaged and delivered through interventions. Although recent randomized 

controlled trials have not found that provision of social support improves survival among 

women with advanced breast cancer37, we cannot discount the possibility that social 

support interventions may improve the prognosis of other types of cancer.  
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Appendix A. Categorization of superficial bladder cancer (N=15,158) 
Low Risk (n=2002) Moderate and High Risk (n=8574) Unknown Risk (n=4582) 
Ta, Grade 1 ,  3cm (n=676) Ta, Grade 1, > 3cm (n=150) Ta, Grade 1, unknown size (n=1372) 
Ta, Grade 2 ,  3cm (n=1326) Ta, Grade 2, > 3cm (n=473) Ta, Grade 2, unknown size (n=2842) 
 Ta, Grade 3, any size (n=1167) Ta, unknown Grade, unknown size (n=2
 Ta, Grade 4, any size (n=134) Ta, unknown Grade,  3cm (n=81) 
 T1, any grade (n=5750) Ta, unknown Grade, > 3cm (n=21) 
 Tis (n=900)  
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