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In this context, only few studies evaluated the 
impact of insurance status on prostate cancer charac-
teristics,5,6 and none of these examined the interplay 
between insurance status, cancer characteristics, and 
treatment selection. This is of utmost importance, 
because tumor characteristics represent established 
predictors of cancer prognosis and play a major role 
in treatment selection.7,8 Specifically, active surveil-
lance might be considered a valid option in low-risk 
patients,9 whereas local treatment of the tumor is the 
preferred option in patients with intermediate- and 
high-risk prostate cancer,10,11 even in the presence of 
advanced disease.12–16
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Background
The percentage of people without health insurance has 
been estimated to be 15% of the US population, affect-
ing approximately 48 million individuals in 2012.1 A 
recent study focusing on the 10 most deadly cancers in 
the SEER database showed that lack of insurance is as-
sociated with advanced-stage disease at diagnosis, less 
use of cancer-directed surgery and/or radiation therapy, 
and worse survival.2 These results confirmed 2 previous 
retrospective studies on the US National Cancer Data 
Base (NCDB), wherein adequate insurance was associ-
ated with the reception of proper cancer screening and 
timely access to medical care.3,4  
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For this reason, we aimed to examine the impact 
of insurance status on tumor risk at diagnosis, and 
on the selection of initial treatment, after account-
ing for baseline tumor characteristics. Our hypoth-
esis stated that uninsured status operates as a barrier 
for appropriate treatment, and specifically that the 
magnitude of such barrier effect is more relevant in 
patients with favorable characteristics.

Materials and Methods

Patient Population
We relied on the 2010–2011 SEER database, which 
records demographic information, tumor site, his-
tology, stage, grade, and treatments performed. 
The population residing within the areas served by 
SEER cancer registries is comparable to the general 
US population, because the catchments for the 18 
SEER registries comprise approximately 28% of the 
US population.17 Collection of information on insur-
ance status within SEER began in 2007. We focused 
on patients diagnosed in 2010 and 2011, because 
SEER provided detailed information on clinical tu-
mor characteristics at diagnosis (eg, biopsy Gleason 
score, number of total biopsy cores taken, and num-
ber of positive biopsy cores) starting in 2010.

Individuals with histologically confirmed pros-
tatic adenocarcinoma (International Classification 
of Diseases for Oncology [ICD-O] code 61.9, histo-
logic code 8140) were identified (n=116,398). Pa-
tients aged 65 years or older (n=65,623) were ex-
cluded, because this is the age at which most patients 
become eligible for Medicare.2,17 Patients with met-
astatic disease at diagnosis (n=3,160) were not in-
cluded in this study, because systemic therapies (not 
available in SEER) are generally the primary treat-
ment for these patients. Moreover, excluded were 
individuals with unknown prostate-specific antigen 
(PSA) levels (n=5,345), clinical stage (n=204), 
biopsy Gleason score (n=739), percentage of posi-
tive cores (n=17,551), race (n=500), marital status 
(n=1,796), or insurance status (n=1,087). These se-
lection criteria yielded 20,393 evaluable patients.

Variables Definition
Demographic information included age at diagno-
sis, race (white vs African American vs Hispanic vs 
other), marital status (married vs not married), an-
nual family income (provided at the county level in 

SEER), and insurance-related information. Specifi-
cally, insurance status was identified using the “Pri-
mary Payer at Diagnosis” codes and was categorized 
as insured (insured or insured/no specifics), Medicaid 
coverage (any Medicaid), or uninsured. The SEER 
definition for insured includes those with private in-
surance (managed care, health maintenance organi-
zation, or preferred provider organization), Medicare, 
and coverage from the military or Veterans Affairs at 
the time of initial diagnosis and/or treatment.2,17

Clinical tumor characteristics included PSA 
level, clinical stage, biopsy Gleason score, number 
of cores taken at biopsy, and number and percent-
age of positive biopsy cores. The PSA value for each 
patient corresponded to the highest PSA value re-
corded before diagnosis. Clinical stage (CS) was de-
fined using variable “CS Clinical Extension” and was 
categorized as T1 versus T2a versus T2b–c versus T3 
or greater. Biopsy Gleason score was identified us-
ing variables “Site-Specific Factor 7–8” and was cat-
egorized as 6 or less, 7, and 8 or greater. Information 
regarding number of cores taken and number of posi-
tive cores were identified through variables “Site-
Specific Factor 12–13.” Risk groups were defined ac-
cording to the NCCN Clinical Practice Guidelines 
in Oncology (NCCN Guidelines) for Prostate Can-
cer12: low risk (PSA level <10 ng/mL, clinical stage 
≤T2a, and biopsy Gleason score ≤6); high risk (PSA 
level >20 ng/mL, and/or clinical stage ≥T3, and/or 
biopsy Gleason score ≥8); or intermediate risk (all 
the remaining) (to view the most recent version of 
these guidelines, visit NCCN.org). 

Treatment alternatives were identified using 
variables “Site-Specific Surgery,” “Radiation Thera-
py,” and ‘‘Radiation Sequence with Surgery,”15 and 
consisted of surgery, external-beam radiation thera-
py, brachytherapy, or nonlocal treatment of the pri-
mary tumor.

Outcomes Definition
The aim of our study was to assess the impact of in-
surance status on tumor characteristics at diagnosis 
and treatment selection. Specifically, the 2 evaluated 
outcomes were: (1) presenting with low-risk prostate 
cancer at diagnosis, defined as a PSA level less than 
10 ng/mL, clinical stage T2a or less, and biopsy Glea-
son score of 6 or less; and (2) local treatment of the 
prostate, defined as receiving radical prostatectomy, 
external-beam radiation therapy, or brachytherapy 
as initial treatment.



Original Research

Insurance Status and Prostate Cancer

© JNCCN—Journal of the National Comprehensive Cancer Network | Volume 13 Number 11 | November 2015

1353

Statistics
Statistical analyses consisted of 3 main steps. First, 
multivariable logistic regression analysis was used to 
test the relationship between insurance status (in-
sured vs Medicaid-covered vs uninsured) and pre-
senting with low-risk prostate cancer at diagnosis. 
Covariates consisted of patient age, race (white vs 
African American vs Hispanic vs other), marital 
status (married vs not married), and annual family 
income.

Second, we examined the impact of insurance 
status on receiving local treatment of the prostate. 
We wished to assess whether rates of local treatment 
were different by baseline risk by testing an interac-
tion with insurance status and recurrence risk. The 
latter was defined using 2 established pretreatment 
predictive models: the Stephenson nomogram7 and 
the UCSF Cancer of the Prostate Risk Assessment 
(CAPRA) score.8 The interaction term between in-
surance status and recurrence risk was determined 
as follows: [Recurrence Risk] [Insurance Status], 
wherein the risk of recurrence was calculated using 
both the Stephenson nomogram coefficients and the 
CAPRA score, whereas insurance status was catego-
rized as “insured vs Medicaid-covered vs uninsured.” 
Locally weighted scatterplot smoothing (LOWESS) 
method was used to graphically explore the interac-
tions among insurance status, use of local treatment, 
and baseline risk of cancer recurrence.

Third, multivariable logistic regression analysis 
was used to test the relationship between insurance 
status (insured vs Medicaid-covered vs uninsured) 
and receipt of local treatment of the prostate. Co-
variates consisted of patient age, race (white vs Af-
rican American vs Hispanic vs other), marital sta-
tus (married vs not married), annual family income, 
PSA level, clinical stage (T1 vs T2 vs ≥T3), biopsy 
Gleason score (≤6 vs 7 vs ≥8), and percentage of pos-
itive biopsy cores.

All statistical analyses were performed using STA-
TA v.12 (Stata Corp, College Station, TX). All tests 
were 2-sided, with a significance level set at 0.05.

Results
Descriptive characteristics of patients are shown in 
Table 1. Overall, 18,993 patients (93%) were in-
sured, 849 (4.3%) had Medicaid coverage, and 551 
(2.7%) were uninsured.

In the first step of our analyses, we evaluated the 
association between insurance status and presenting 
with low-risk disease at diagnosis, which was ob-
served in 5,799 (31%), 185 (22%) and 106 (19%) of 
insured, Medicaid-covered, and uninsured patients, 
respectively. Findings from the multivariable logistic 
regression analysis indicated that Medicaid-coverage 
(odds ratio [OR], 0.67; 95% CI, 0.57, 0.80; P<.0001) 
and uninsured status (OR, 0.57; 95% CI, 0.46, 0.71; 
P<.0001) were significantly associated with a lower 
likelihood of presenting with low-risk disease at di-
agnosis, after adjusting for patient age, race, marital 
status, and annual family income (Table 2).

In the second step of our analyses, we explored 
the variation of local treatment use according to in-
surance status, and the baseline risk of cancer recur-
rence, which was estimated using both the Stephen-
son nomogram and CAPRA score. In both cases, 
interaction tests for the hypothesis that treatment 
disparities among insurance groups vary according to 
baseline recurrence-risk were statistically significant 
(insured vs Medicaid-covered, P<0.0001; insured 
vs uninsured, P<.0001). Figure 1 stratifies patients 
according to insurance status and shows the pro-
portion of patients receiving local treatment of the 
prostate plotted against the baseline 5-year cancer 
recurrence risk, as determined by the Stephenson 
nomogram (Figure 1A) and the CAPRA score (Fig-
ure 1B). Local treatment was used more frequently 
in insured patients compared with Medicaid-covered 
and uninsured patients, regardless of baseline cancer 
recurrence risk. Moreover, treatment disparities sig-
nificantly increased with the increment in baseline 
risk of recurrence. Specifically, differences between 
insured and uninsured patients increased from 10% 
when the risk was low, to more than 20% when the 
baseline cancer recurrence risk exceeded 40%, or the 
CAPRA score was 8 or greater. Medicaid-covered 
patients showed intermediate rates of local treat-
ment between insured and uninsured patients.

In the third step of our analyses, we tested the re-
lationship between insurance status and local treat-
ment of the prostate. Findings from the multivariable 
logistic regression analysis indicated that Medicaid-
coverage (OR, 0.72; 95% CI, 0.60, 0.86; P=.0003) 
and insured status (OR, 0.45; 95% CI, 0.37, 0.55; 
P<.0001) were significantly associated with a lower 
likelihood of receiving local treatment of the pros-
tate, after adjusting for patient age, race, marital sta-
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tus, annual family income, PSA level, clinical stage, 
biopsy Gleason score, and percentage of positive bi-
opsy cores (Table 3). Moreover, racial disparities persist-
ed in our patient population. Indeed, at multivariable 
analysis, African American (OR, 0.71; 95% CI, 0.64, 
0.78; P<.0001) and Hispanic patients (OR, 0.86; 95% 
CI, 0.75, 0.98; P=.025) were less likely to receive local 
treatment of the prostate compared with white patients.

Discussion
Our hypothesis stated that uninsured status operates 
as a barrier for appropriate treatment, and specifi- 
cally that the magnitude of such a barrier effect is more 
relevant in patients with favorable characteristics.

Our results rejected our hypothesis, and showed 
that treatment disparities become more pronounced 
as the baseline cancer recurrence risk increases. 

Table 1   Characteristics of 20,393 Patients With Prostate Cancer Diagnosed Between 2010 
and 2011 Within the SEER Database, Stratified According to Insurance Status

Variables

Insured 
n=18,993 

(93%)

Medicaid 
n=849 
(4.3%)

Uninsured 
n=551 
(2.7%) P Value

Age, y (median) 59 (55, 62) 58 (55, 61) 59 (55, 62) .004
Race <.0001

White 13,253 (70%) 331 (39%) 254 (46%)
African American 3,404 (18%) 305 (36%) 182 (33%)
Hispanic 1,488 (7.5%) 158 (19%) 98 (18%)
Other 848 (4.5%) 55 (6.0%) 17 (3.0%)

Marital status <.0001
Married 14,362 (76%) 296 (35%) 257 (47%)
Not married 4,631 (24%) 553 (65%) 294 (53%)

Annual family income, in thousand $US 
(median) 58 (49, 69) 56 (43, 63) 56 (46, 60) <.0001
PSA, ng/mL (median) 5.7 (4.4, 8.3) 7.9 (5.2, 15.7) 7.6 (5.3, 14.6) <.0001
T stage <.0001

T1 13,438 (71%) 564 (67%) 367 (67%)
T2 5,103 (27%) 232 (27%) 165 (30%)
≥T3 452 (2.0%) 53 (6.0%) 19 (3.0%)

Biopsy Gleason score <.0001
≤6 10,032 (53%) 351 (41%) 220 (40%)
7 6,986 (37%) 343 (40%) 236 (43%)
≥8 1,975 (10%) 155 (18%) 95 (17%)

Number of biopsy cores 12 (12, 12) 12 (10, 12) 12 (8, 12) <.0001
% of positive cores 31 (17, 50) 42 (21, 75) 46 (20, 75) <.0001
Risk group <.0001

Low 5,799 (31%) 185 (22%) 106 (19%)
Intermediate 10,318 (54%) 407 (48%) 301 (55%)
High 2,876 (15%) 257 (30%) 144 (26%)

Treatment <.0001
Radical prostatectomy 10,877 (57%) 322 (38%) 227 (41%)
EBRT 2,943 (15%) 253 (30%) 123 (22%)
Brachytherapy 2,126 (11%) 76 (9.0%) 37 (7.0%)
Nonlocal treatment 3,047 (16%) 198 (23%) 164 (30%)

All numbers are medians (interquartile range) and frequencies (proportions). 
Abbreviations: EBRT, external-beam radiation therapy; PSA, prostate-specific antigen.

Table 2   Multivariable Logistic Regression 
Analysis Predicting Low-Risk Disease 
at Diagnosis in 20,393 Patients With 
Prostate Cancer Diagnosed Between 
2010 and 2011 in the SEER Database

Predictor  OR   95% CI P Value
Age, y 0.98 0.97, 0.99 <.0001
Race

White 1.00 Ref –
African American 0.91 0.84, 0.99 .032
Hispanic 1.02 0.91, 1.13 .8
Other 0.89 0.77, 1.03 .12

Marital status
Married 1.00 Ref –
Not married 0.91 0.85, 0.98 .013

Annual family income, 
in thousand $US 1.00 1.00, 1.01 .003
Insurance status

Insured 1.00 Ref –
Medicaid 0.67 0.57, 0.80 <.0001
Uninsured 0.57 0.46, 0.71 <.0001

Abbreviations: OR, odds ratio; Ref, referent.
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These findings are of great concern and imply that 
insurance status deserves special attention. 

First, uninsured patients were more likely to 
present with intermediate- or high-risk prostate can-
cer at diagnosis. Moreover, the proportion of patients 
affected by a Gleason score of 8 or greater at biopsy 
was significantly lower in the insured group (10%) 
compared with the Medicaid-covered (18%) and un-
insured group (17%). This result could be partially 
related to access to care, because a delayed diagnosis 
may be associated with a finding of more advanced 
and more aggressive disease.18 These findings cor-
roborate a recent NCDB-based study showing that 
Medicaid-covered and uninsured patients had great-
er PSA levels at diagnosis and a higher odds of high 
Gleason score and advanced clinical stage.5 Howev-
er, a major limitation of such a study is related to the 

hospital-based nature of the NCDB registry, which 
does not allow capturing a significant proportion of 
patients diagnosed in nonhospital settings and/or 
not receiving surgery or radiotherapy. Similarly, a 
recent study using the UCSF Cancer of the Prostate 
Strategic Urologic Research Endeavor (CaPSURE) 
database showed that Medicaid patients were more 
likely to present with intermediate- and high-risk 
disease.19 However, CaPSURE recruits patients from 
primarily community-based urologic practices, and 
the results might not be generalizable to the US pa-
tient population. Nevertheless, results from the 2 
aforementioned studies were in line with our find-
ings. Differences in cancer severity at diagnosis could 
reflect barriers to medical care and preventive ser-
vices. Indeed, insurance status has been previously 
shown to be an important factor associated with ac-
cess to cancer information and screening programs.20 
Although the benefit of prostate cancer screening is 
still under debate,21,22 the American Cancer Society 
and the American Urological Association recom-
mend shared decision-making between patients and 

Table 3  Multivariable Logistic Regression  
Analysis Predicting Local Treatment of 
the Primary Tumor in Patients Between 
2010 and 2011 in the SEER Database

Predictor OR   95% CI P Value
Age, y 0.96 0.95, 0.96 <.0001
Race

White 1.00 Ref. –
African American 0.71 0.64, 0.78 <.0001
Hispanic 0.86 0.75, 0.98 .025
Other 0.82 0.68, 0.98 .028

Marital status
Married 1.00 Ref. –
Not married 0.56 0.52, 0.61 <.0001

Annual family income, 
in thousand $US

0.99 0.99, 1.00 <.0001

PSA, ng/mL 0.99 0.98, 0.99 <.0001
T stage

T1 1.00 Ref. –
T2 1.10 1.01, 1.21 .036
≥T3 1.42 1.05, 1.93 .025

Biopsy Gleason score
≤6 1.00 Ref. –
7 2.73 2.49, 3.01 <.0001
≥8 2.08 1.80, 2.42 <.0001

Percentage of positive 
cores

1.01 1.01, 1.01 <.0001

Insurance status
Insured 1.00 Ref. –
Medicaid 0.72 0.60, 0.86 .0003
Uninsured 0.45 0.37, 0.55 <.0001

Abbreviations: OR, odds ratio; PSA, prostate-specific antigen.

Figure 1  Proportion of patients receiving local treatment of the pros-
tate plotted against the 5-year cancer recurrence risk as determined by 
the Stephenson nomogram (A) and the CAPRA score (B). The shaded 
area represents the distribution of the overall population.
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their health care provider.23,24 Accordingly, more at-
tention is needed to overcome screening barriers, in 
order to ensure that all eligible men would be ad-
equately informed about screening programs.

Second, Medicaid-covered and uninsured pa-
tients had a lower probability of receiving local 
treatment of the prostate. This finding is in line 
with a previous SEER-based study, in which insured 
patients were 2-fold more likely to receive local 
treatment of the prostate compared with uninsured 
patients.6 However, we extended our analyses by 
evaluating the variation of treatment selection ac-
cording to baseline risk of cancer recurrence. This 
step is of extreme importance, because tumor risk 
can significantly influence initial treatment selec-
tion. We used 2 previously published and externally 
validated predictive models to assess the patients’ 
risk of recurrence.7,8 We found that the higher the 
risk of recurrence, the more pronounced the treat-
ment disparities were among insurance groups. Spe-
cifically, compared with insured patients, the risk of 
not receiving local treatment doubled in uninsured 
patients when the baseline cancer recurrence risk in-
creased from 10% to 40% according to the Stephen-
son nomogram, or the CAPRA score increased from 
2 to 8. These findings are of great concern and imply 
that uninsured patients receive local treatment less, 
when they need it more. Such disparities may im-
portantly compromise cancer outcomes in these in-
dividuals, because local treatment of the prostate has 
been shown to significantly improve cancer control 
outcomes in high-risk patients.14,25 

Third, our study focused on patients younger 
than 65 years and diagnosed with prostate cancer 
in the contemporary era. Given the ongoing de-
bates about health care coverage, our findings high-
lighted the crucial importance of insurance status 
for receiving appropriate cancer care, especially for 
patients with longer life expectancy. Although the 
Affordable Care Act substantially expands access to 
health insurance and health care, the latter remains 
inaccessible for many US consumers. Among the 
most serious barriers to accessing coverage under the 
current law is the so-called “family glitch.” Internal 
Revenue Service regulations for implementing the 
Affordable Care Act’s premium tax credit program 
deny credits to the families of employees if the em-
ployee is offered affordable employer-sponsored cov-
erage even though family coverage is unaffordable. 

This interpretation of the statute deprives access 
to premium tax credits to millions of US consum-
ers who have no other affordable insurance options. 
This barrier could easily be removed, even if by regu-
lation alone.26

Finally, racial disparities persisted even in this 
contemporary series of patients with prostate can-
cer. Indeed, findings from the multivariable analysis 
indicated that African American and Hispanic pa-
tients were less likely to receive local treatment of the 
prostate compared with white patients, after adjust-
ing for demographic and tumor characteristics. These 
findings were in line with a recent population-based 
study focused on lung, prostate, breast, and colorectal 
cancers in which racial disparities did decrease over 
time.27 Further studies are needed to evaluate whether 
treatment disparities between racial and sociodemo-
graphic groups will persist in the future as Americans 
move toward equivalent health care access.28

To the best of our knowledge, this is the first 
study evaluating treatment disparities among in-
surance groups according to precise assessment of 
baseline cancer features. The current study relied on 
the SEER database, which is the only comprehen-
sive population-based data set in the United States, 
covering approximately 28% of the US population. 
Therefore, our findings may be more generalizable 
than those of previous reports.

Despite its strengths, our study is not devoid of 
limitations. First, we were unable to further discern 
nonlocal treatment of the tumor, because this infor-
mation is not available in the SEER database. Spe-
cifically, some patients classified as receiving nonlo-
cal treatment of the tumor may have undergone 
active surveillance or watchful waiting, whereas 
others may have received systemic therapies. How-
ever, systemic therapies, such as androgen depriva-
tion therapy, are not indicated as initial treatment 
for nonmetastatic prostate cancer.12,13 Second, the 
SEER database does not contain information on 
comorbidities that could importantly affect the 
clinical decision-making. However, a recent SEER-
based study has highlighted the absence of a sig-
nificant association between insurance status and 
non–prostate cancer–specific mortality, suggesting 
no difference in baseline comorbidities.6 Therefore, 
differences in comorbidity profiles among insurance 
groups are unlikely to explain the observed treat-
ment disparities. 
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Third, we were unable to address the impact 
of insurance status on cancer-specific and overall 
survival, because the current study included only 
patients diagnosed in the most recent years (2010–
2011) with no sufficient follow-up. 

Fourth, the exclusion of individuals older than 
65 years to avoid the confounding effect due to Medi-
care eligibility is an additional limitation. However, 
patients with longer life expectancy might maximal-
ly experience barriers to adequate treatment. More-
over, the insured or Medicaid status in the SEER 
database is captured at a given time point. This fact 
represents an additional limitation of the study, be-
cause prior studies have shown the importance of ac-
counting for history of Medicaid enrollment.29 

Finally, a large number of cases were ex-
cluded because of missing values, mainly for PSA 
level (n=5,345) and percentage of positive cores 
(n=17,551). These exclusion criteria could bias the 
results of this population-based study. For this reason, 
we examined the distribution of 2 clinical variables 
(clinical stage and biopsy Gleason score) before and 
after excluding patients with unknown PSA level and 
percentage of positive cores. In the final population 
(n=20,393), we observed that 70%, 27%, and 3.0% 
had T1, T2, and T3 or greater disease, respectively. 
Interestingly, in the initial population (n=47,615) we 
observed a very similar distribution of clinical stage, 
as 67%, 30%, and 3.0% of patients had T1, T2, and 
T3 or greater disease, respectively. Considering biopsy 
Gleason score, in the final population (n=20,393) 
52%, 37%, and 11% had Gleason score of 6 or less, 
7, and 8 or greater, respectively. At the same time, 
in the initial population (n=47,615) the distribution 
was 54%, 36%, and 10%, respectively. Additionally, 
we evaluated the distribution of insured, Medicaid-
covered, and uninsured patients in both the initial 
and final population. We observed a similar distribu-
tion: 93%, 4.3%, and 2.7%, versus 93%, 4.1%, and 
2.9%, respectively. In conclusion, we excluded a large 
number of cases because of missing values. However, 
our findings were unlikely to be influenced by these 
selection criteria. 

Conclusions
Insurance status independently impacts prostate 
cancer features at diagnosis and treatment selec-
tion. Specifically, uninsured patients are less likely 

to present with low-risk disease, and are less likely 
to receive local treatment of the prostate. Treatment 
disparities become more pronounced as the baseline 
cancer recurrence risk increases. Future expansion of 
insurance programs might lead to earlier cancer de-
tection and improved prostate cancer management, 
especially in patients with high-risk disease.
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