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Abstract
Purpose  To test the effect of race/ethnicity on Social Security Administration (SSA) life tables’ life expectancy (LE) predic-
tions in localized prostate cancer (PCa) patients treated with either radical prostatectomy (RP) or external beam radiotherapy 
(EBRT). We hypothesized that LE will be affected by race/ethnicity.
Patients and Methods  We relied on the 2004–2006 Surveillance, Epidemiology, and End Results database to identify 
D’Amico intermediate- and high-risk PCa patients treated with either RP or EBRT. SSA life tables were used to compute 
10-year LE predictions and were compared to OS. Stratification was performed according to treatment type (RP/EBRT) and 
race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic/Latino, and Asian).
Results  Of 55,383 assessable patients, 40,490 were non-Hispanic White (RP 49.3% vs. EBRT 50.7%), 7194 non-Hispanic 
Black (RP 41.3% vs. EBRT 50.7%), 4716 Hispanic/Latino (RP 51.0% vs. EBRT 49.0%) and 2983 were Asian (RP 41.6% 
vs. EBRT 58.4%). In both RP and EBRT patients, OS exceeded life tables’ LE predictions, except for non-Hispanic Blacks. 
However, in RP patients, the magnitude of the difference was greater than in EBRT. Moreover, in RP patients, OS of non-
Hispanic Blacks virtually perfectly followed predicted LE. Conversely, in EBRT patients, the OS of non-Hispanic Black 
patients was worse than predicted LE.
Conclusions  When comparing SEER-derived observed OS with SSA life table–derived predicted life expectancy, we recorded 
a survival disadvantage in non-Hispanic Black RP and EBRT patients, which was not the case in the three other races/eth-
nicities (non-Hispanic Whites, Hispanic/Latinos, and Asians). This discrepancy should ideally be confirmed within different 
registries, countries, and tumor entities. Furthermore, the source of these discrepant survival outcomes should be investigated 
and addressed by health care politics.
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Background

Life expectancy (LE) needs to be taken into account in the 
localized prostate cancer (PCa) clinical decision-making 
process [1, 2], especially when curative management such 
as radical prostatectomy (RP) or external beam radiotherapy 
(EBRT) is considered. For example, the European Asso-
ciation of Urology (EAU) recommends active treatment 

for PCa only in patients with a LE above 10 years [1]. In 
this regard, the National Comprehensive Cancer Network 
(NCCN) guidelines endorse the use of age-based Social 
Security Administration (SSA) life tables for LE prediction 
in North American PCa patients [3, 4]. Although the SSA 
life tables were validated in general, the effect of race/ethnic-
ity on LE has not been examined [5]. Nevertheless, evidence 
suggests that race/ethnicity may be a determinant of LE [6, 
7] and this hypothesis has not been tested in the setting of 
localized PCa. To address this void, we tested for differences 
between observed overall survival (OS) and SSA life tables’ 
predicted LE according to four racial/ethnic groups: non-
Hispanic Whites, non-Hispanic Blacks, Hispanic/Latinos, 
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and Asians. Additionally, we stratified according to treat-
ment type, since LE characteristics at RP and EBRT are 
also known to vary [8, 9]. We hypothesized that SSA life 
table–derived LE predictions differ from OS rates between 
the four racial/ethnic groups.

Patients and Methods

We identified non-Hispanic White, non-Hispanic Black, 
Hispanic/Latino, and Asian patients with D’Amico inter-
mediate- to high-risk localized PCa treated with either RP 
or EBRT between 2004 and 2006 and who have available 
follow-up of 10 years within the Surveillance, Epidemiol-
ogy, and End Results (SEER) database. D’Amico interme-
diate-risk was defined as clinical T-stage 2b (cT2b) and/
or prostate-specific antigen (PSA) of 10–20 ng/ml and/or 
Gleason Grade Group (GGG) 3. D’Amico high risk was 
defined as clinical T-stage ≥ cT2c, PSA > 20 ng/ml and/or 
GGG ≥ 4 [10]. We relied on intermediate/high-risk patients 
in order to focus the analyses on a patient cohort that would 
most likely resemble the optimal patient cohort for active 
treatment with RP or EBRT [11, 12]. Clinical node posi-
tive status (cN1) was allowed within analyses regardless of 
D’Amico risk grouping. Furthermore, adjuvant or salvage 
EBRT following RP, which included all procedures within 
1 year after diagnosis, was allowed within all analyses. We 
excluded patients with unknown metastatic status (n = 2965), 
unknown race/ethnicity information (n = 1354), and Native 
American race/ethnicity (n = 354). These selection criteria 
resulted in a cohort of 55,383 assessable patients. Finally, 
the race/ethnicity information provided by SEER stems 
from 18 different cancer registries in the USA, which were 
all included in the present analysis and which needs to be 
considered in the light of potential discrepancies in accrual 
of data and lack of standardization when classifying race/
ethnicity status [13–15].

Statistical Analyses

Monte Carlo simulation was used to create a simulated 
cohort resembling the exact age composition of the actual 
2004–2006 SEER database population of 55,383 men with 
localized PCa, according to previous methodology [5]. 
Based on SSA life tables’ predictions for a 10-year span 
up to the year 2016 (henceforth referred to as “predicted 
LE”), a Markov chain representing natural progression of 
age was constructed for each individual’s age. Within the 
Markov chain, each simulated patient could either survive 
or die within each of ten simulated year intervals. For each 
examined scenario, the model provided a 10-year LE prob-
ability. The latter was included in Kaplan–Meier plots and 
compared with OS rates according to treatment type (RP 

and EBRT) and according to race/ethnicity (non-Hispanic 
White, non-Hispanic Black, Hispanic/Latino, and Asian). 
Furthermore, the differences OS and predicted LE for each 
year were calculated and plotted.

R software environment for statistical computing and 
graphics (version 3.4.0 for MAC OS X; http://​www.r-​proje​
ct.​org/) was used for all statistical analyses [16]. Descriptive 
statistics included frequencies and proportions for categori-
cal variables. Medians and interquartile-ranges (IQR) were 
reported for continuously coded variables. Chi-square and 
log-rank tested the statistical significance in proportions and 
survival differences. All tests were two-sided with a level of 
significance set at p < 0.05.

Results

Study Population

Of 55,383 eligible patients with intermediate- or high-
risk PCa, 40,490 were non-Hispanic White, 7194 non-
Hispanic Black, 4716 Hispanic/Latino, and 2983 were 
Asian (Table  1). RP patients were in general younger 
(62  years, interquartile range IQR 57–67) than EBRT 
patients (70 years, IQR 64–75). Median ages at diagnosis 
for RP/EBRT were 62 years/70 years, 60 years/66 years, 
63 years/69 years, and 64 years/72 years for non-Hispanic 
Whites, non-Hispanic Blacks, Hispanic/Latinos, and Asians, 
in that order (Fig. 1).

At diagnosis, median PSA values (in ng/ml) for RP 
patients were 5.9, 6.6, 6.7, and 7.0 respectively for non-
Hispanic Whites, non-Hispanic Blacks, Hispanic/Latinos, 
and Asians. For EBRT patients, PSA values were 7.4, 8.8, 
8.9, and 9.5, respectively, for non-Hispanic Whites, non-His-
panic Blacks, Hispanic/Latinos, and Asians. Within all four 
racial/ethnic groups, both RP and EBRT patients predomi-
nantly harbored GGG 1–3 (81.3% overall) and cT1-2 stages 
(96.0% overall), regardless of treatment type (Table 1). The 
rates of adjuvant or salvage EBRT after RP were 4.1, 4.1, 
4.4, and 4.7% and the rates of salvage RP after EBRT were 
0.1, 0.1, 0.1, and 0.4% among non-Hispanic Whites, non-
Hispanic Blacks, Hispanic/Latinos, and Asians, in that order.

Observed Overall Survival Versus Predicted Life 
Expectancy in Radical Prostatectomy Patients

The comparison between OS and predicted LE at RP was 
stratified according to four racial/ethnic groups: non-His-
panic Whites (Fig. 2A), non-Hispanic Blacks (Fig. 2B), His-
panic/Latinos (Fig. 2C), and Asians (Fig. 2D). For example, 
in non-Hispanic Whites treated with RP, OS was 95.4% at 
5 years and 86.7% at 10 years. For the same timepoints, the 
respective predicted LE values were 91.0% and 80.0%. OS 
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versus predicted LE values resulted in a difference of + 4.4% 
at 5 years and + 6.7% at 10 years, favoring OS over predicted 
LE. The same analysis in non-Hispanic Blacks treated with 
RP yielded virtually the same OS and predicted LE values 
(OS at 5 years: 93.8%, 10 years: 82.6% versus predicted 
LE at 5 years: 93.1%, 10 years: 82.5%). These respectively 
resulted in virtually no differences at 5 years (+ 0.7%) and 
10 years (+ 0.1%). In Hispanic/Latinos treated with RP, the 
OS was 95.3% at 5 years and 87.8% at 10 years. For the same 
timepoints, the respective predicted LE values were 91.4% 
and 78.5%. The OS versus predicted LE values resulted in a 
difference of + 3.9% at 5 years and + 9.3% at 10 years, favor-
ing OS over predicted LE. In Asian patients treated with 
RP, the OS was 95.9% at 5 years and 88.6% at 10 years. 
For the same timepoints, the respective predicted LE values 
were 91.0% and 78.2%. The OS versus predicted LE values 
resulted in a difference in + 4.9% at 5 years and + 10.4% at 
10 years, favoring OS over predicted LE.

Figure 3A combines the recorded differences between OS 
versus predicted LE within the four examined racial/ethnic 

groups treated with RP. For non-Hispanic Blacks, the plot-
ted line illustrating the difference between OS and predicted 
LE closely corresponds to the horizontal line and indicates a 
negligible difference between these two values. Conversely, 
the plotted differences between OS and predicted LE for 
non-Hispanic Whites vs. Hispanic/Latinos vs. Asians indi-
cate that OS invariably exceeded predicted LE. This phe-
nomenon is evidenced by positive values denoting the dif-
ference between OS and predicted LE. Among these three 
racial/ethnic groups (non-Hispanic White, Hispanic/Latinos, 
Asians) the greatest difference between OS and predicted LE 
(favoring OS) at 10 years was recorded in Asians (+ 10.4%), 
followed by Hispanic/Latinos (+ 9.3%), and non-hispanic 
whites (+ 6.7%), in that order

Observed Overall Survival Versus Predicted Life 
Expectancy in External Beam Radiotherapy Patients

The comparison between OS and predicted LE at EBRT 
was also stratified according to four racial/ethnic groups: 

Table 1   Descriptive characteristics of non-Hispanic White (NHW), 
non-Hispanic Black (NHB), Hispanic/Latino, and Asian patients 
diagnosed with localized prostate cancer in the Surveillance, Epide-
miology, and End Results database 2004–2006. Abbreviations: PSA, 

prostate-specific antigen, GGG​ Gleason Grade Group, RP radical 
prostatectomy, EBRT external beam radiotherapy, IQR interquartile 
range

Overall
n = 55,383

NHW
n = 40,490

NHB
n = 7194

Hispanic/Latino
n = 4716

Asian
n = 2983

Age (year), median (IQR) 66 (60–72) 66 (60–72) 64 (58–69) 66 (60–71) 68 (63–74)
PSA (ng/ml), median (IQR) 6.9 (4.9–11.3) 6.6 (4.8–10.7) 7.9 (5.3–13.8) 7.8 (5.3–12.8) 8.3 (5.7–13.2)
Tumor stage, n (%)
cT1 25,563 (46.2) 18,093 (44.7) 3836 (53.3) 2148 (45.5) 1486 (49.8)
cT2 27,576 (49.8) 20,739 (51.2) 3068 (42.6) 2399 (50.9) 1370 (45.9)
cT3 1968 (3.6) 1477 (3.6) 242 (3.4) 138 (2.9) 111 (3.7)
cT4 220 (0.4) 152 (0.4) 35 (0.5) 21 (0.4) 12 (0.4)
cTx 56 (0.1) 29 (0.1) 13 (0.2) 10 (0.2) 4 (0.1)
GGG, n (%)
I 13,986 (25.3) 10,268 (25.4) 1732 (24.1) 1320 (28.0) 666 (22.3)
II 22,667 (40.9) 16,670 (41.2) 3013 (41.9) 1879 (39.8) 1105 (37.0)
III 8386 (15.1) 6096 (15.1) 1116 (15.5) 661 (14.0) 513 (17.2)
IV 5846 (10.6) 4189 (10.3) 804 (11.2) 476 (10.1) 377 (12.6)
V 3934 (7.1) 2863 (7.1) 434 (6.0) 335 (7.1) 302 (10.1)
Unknown 564 (1.0) 404 (1) 95 (1.3) 45 (1.0) 20 (0.7)
Lymph node status, n (%)
cN0 53,804 (97.1) 39,347 (97.2) 6997 (97.3) 4561 (96.7) 2899 (97.2)
cN1 905 (1.6) 658 (1.6) 125 (1.7) 84 (1.8) 38 (1.3)
cNX 674 (1.2) 485 (1.2) 72 (1.0) 71 (1.5) 46 (1.5)
D’Amico risk group, n (%)
Intermediate 35,494 (64.1) 26,252 (64.8) 4389 (61.0) 3048 (64.6) 1805 (60.5)
High 19,889 (35.9) 14,238 (35.2) 2805 (39.0) 1668 (35.4) 1178 (39.5)
Treatment type, n (%)
RP 26,568 (48) 19,949 (49.3) 2973 (41.3) 2405 (51.0) 1241 (41.6)
EBRT 28,815 (52) 20,541 (50.7) 4221 (58.7) 2311 (49.0) 1742 (58.4)
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non-Hispanic Whites (Fig.  4A), non-Hispanic Blacks 
(Fig.  4B), Hispanic/Latinos (Fig.  4C), and Asians 
(Fig. 4D). In non-Hispanic Whites treated with EBRT, 
the OS was 87.4% at 5 years and 66.2% at 10 years. For 
the same timepoints, the respective predicted LE values 
were 83.2% and 65.1%. The OS versus predicted LE values 
resulted in a difference of + 4.2% at 5 years and + 1.1% 
at 10 years, favoring OS over predicted LE. In non-His-
panic Blacks treated with EBRT, the OS was 86.2% at 
5 years and 65.6% at 10 years. For the same timepoints, 
the respective predicted LE values were 86.7% and 72.0%. 

The OS versus predicted LE values resulted in a differ-
ence of − 0.5% at 5 years and − 6.4% at 10 years, favor-
ing predicted LE over OS. In Hispanic/Latinos treated 
with EBRT, the OS was 89.5% at 5 years and 71.0% at 
10 years. For the same timepoints, the respective pre-
dicted LE values were 84.2% and 66.1%. The OS versus 
predicted LE values resulted in a difference of + 5.3% at 
5 years and + 4.9% at 10 years, favoring OS over predicted 
LE. In Asians treated with EBRT, the OS was 88.7% at five 
years and 71.0% at ten years. For the same timepoints, the 
respective predicted LE values were 82.7% and 61.7%. 

Fig. 1   Box plots displaying age 
distribution between racial/eth-
nic groups (non-Hispanic White 
(NHW), non-Hispanic Black 
(NHB), Hispanic/Latino (Hisp), 
and Asian) treated with either 
radical prostatectomy (RP) or 
external beam radiotherapy 
(EBRT)
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Fig. 2   Kaplan–Meier curves of OS within non-Hispanic White (A), 
non-Hispanic Black (B), Hispanic/Latino (C), and Asian (D) local-
ized prostate cancer patients in the Surveillance, Epidemiology, and 

End Results database (2004–2006) treated by radical prostatectomy 
compared to predicted life expectancy derived by the Social Security 
Administration (SSA) life tables

Fig. 3   Differences between Social Security Administration (SSA) life 
tables’ predicted life expectancy (dotted line) and observed survival 
(solid lines) at different timepoints within a population of localized 
prostate cancer patients from non-Hispanic White (NHW), Hispanic/

Latino, non-Hispanic Black (NHB), and Asian patients treated by 
radical prostatectomy (A) or external beam radiotherapy (B) within 
the Surveillance, Epidemiology, and End Results database (2004–
2006)
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The OS versus predicted LE values resulted in a difference 
in + 6.0% at five years and + 9.3% at ten years, favoring OS 
over predicted LE.

Figure 3B combines the recorded differences between 
observed survival versus predicted LE within the four 
examined racial/ethnic groups treated with EBRT. For 
non-Hispanic Blacks, the plotted line illustrating the dif-
ference between OS and predicted LE exhibits a lower OS 
compared to their respective predicted LE from 5 years 
onwards. Conversely, the plotted differences between OS 
and predicted LE between non-Hispanic Whites, Hispanic/
Latinos, and Asians invariably favored observed survival 
over predicted LE. This phenomenon is evidenced by posi-
tive values denoting the difference between OS and pre-
dicted LE. Among these three racial/ethnic groups (non-
Hispanic White, Hispanic/Latinos, Asians), the greatest 
difference between OS and predicted LE (favoring OS) 
at 10 years was recorded in Asians (+ 9.3%), followed 
by Hispanic/Latinos (+ 4.9%) and non-Hispanic Whites 
(+ 1.1%), in that order

Discussion

We hypothesized that SSA life table–derived LE predic-
tions differ to OS rates between racial/ethnic groups [6, 7]. 
Our analysis revealed several noteworthy findings.

First, in RP patients, we invariably recorded better OS 
than that predicted by SSA life tables. The exception to 
this rule consisted of non-Hispanic Black patients, whose 
OS virtually perfectly corresponded to their respective LE 
prediction. It is of interest that Asian, Hispanic/Latino, 
and non-Hispanic white RP patients exhibited comparable 
patterns of OS that exceeded their respective LE predic-
tions to a similar extent. In contrast, non-Hispanic Black 
RP patients’ OS exhibited virtually no departures from 
their predicted LE. This observation indicates that overall 
survival of non-Hispanic Blacks is worse than that of other 
racial/ethnic groups. This is applicable, even in the context 
of younger age of non-Hispanic Blacks relative to the three 
other racial/ethnic groups.

Fig. 4   Kaplan–Meier curves of OS within non-Hispanic White (A), 
non-Hispanic Black (B), Hispanic/Latino (C), and Asian (D) local-
ized prostate cancer patients in the Surveillance, Epidemiology, and 

End Results database (2004–2006) treated by external beam radio-
therapy compared to predicted life expectancy derived by the Social 
Security Administration (SSA) life tables
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Second, the above observations indicate that RP patients, 
except for non-Hispanic Blacks, exhibit better OS than the 
general North American population, from which LE pre-
dictions are derived. An explanation for the discrepancy 
between OS of non-Hispanic Blacks versus other racial/
ethnic groups can be proposed. It is possible that the gen-
eral health of non-Hispanic Blacks as a group is worse than 
that of the three other racial/ethnic groups and represents 
the determinant of subsequent survival. This observation 
is worrisome and may be indicative of the need to correct 
for potential general health disadvantages in non-Hispanic 
Blacks, including those treated for localized PCa. Worse 
general health of non-Hispanic Blacks has been previously 
reported [17–20]. However, to the best of our knowledge, 
no previous publication contrasted SSA life table–derived 
predicted LE with OS. In consequence, no previous inves-
tigators were able to quantify the overall survival detriment 
relative to predicted LE in non-Hispanic Blacks. Further-
more, no other investigators contrasted the figures recorded 
in non-Hispanic Blacks with those recorded for other racial/
ethnic groups.

Third, we also examined differences between OS and pre-
dicted LE in EBRT patients. Our findings were similar to 
those described for RP patients. Specifically, OS for Asian, 
Hispanic/Latino, and non-Hispanic White EBRT patients, 
in general, exceeded that of their predicted LE. However, 
relative to RP patients, the overall survival benefit was of 
smaller magnitude. In EBRT patients, the difference between 
OS and predicted LE in Hispanic/Latinos was roughly half 
of the benefit recorded in Asians and the long-term survival 
advantage of non-Hispanic Whites only corresponded to a 
fraction of that recorded in Asians. These observations are 
different from those recorded in RP patients where Asians, 
Hispanic/Latinos, and non-Hispanic Whites exhibited bet-
ter OS than respective predicted LE to very similar extents. 
These differences possibly suggest that general health, which 
determines OS in these three racial/ethnic groups, differs 
more appreciably in EBRT patients than in RP patients. 
Nonetheless, all three racial/ethnic groups (Asians, His-
panic/Latinos, and non-Hispanic Whites) treated with EBRT 
invariably demonstrate better OS than predicted LE. This 
phenomenon was not applicable to non-Hispanic Black 
EBRT patients. Not only did they exhibit worst OS of all 
examined EBRT racial/ethnic groups (as was also observed 
in RP patients), but also exhibited worse OS than that of 
their respective predicted LE as of 5 years of follow-up.

In summary, the SSA life table–derived LE predictions 
underestimate the OS of Asian, Hispanic/Latino, and non-
Hispanic White RP and EBRT patients. The degree of LE 
underestimation is most pronounced in RP candidates, in 
whom the favorable selection bias resulted in best OS. Con-
versely, the magnitude of the survival benefit is less pro-
nounced in EBRT patients. We also observed a striking 

difference in OS versus predicted LE in non-Hispanic blacks, 
relative to the three other racial/ethnic groups, regardless of 
treatment type. In both RP and EBRT groups, Non-Hispanic 
blacks did not exhibit better OS than predicted LE, like it 
was displayed in the three other racial/ethnic groups. Instead, 
non-Hispanic Blacks either perfectly followed their respec-
tive LE predictions, or their observed survival was inferior 
to those predictions. Potential conditions underlying the 
substantially worse survival of non-Hispanic Black patients 
should be scrutinized with the intent of eradicating this unfa-
vorable survival pattern of non-Hispanic Black localized 
PCa patients treated with RP or EBRT, and possibly of non-
Hispanic Blacks in general [20, 21]. Future health politics 
and health care providers need to consider the survival dis-
advantage of non-Hispanic Blacks, which seems to be also 
in effect in metastatic PCa also within other tumor entities, 
such as in renal cell carcinoma [22, 23]. Some investigators 
suggested that this race/ethnicity-related survival difference 
would originate from a variety of underlying health issues 
which may not only derive from potential inherent lifestyle 
issues, but may also be a part of environmental and occupa-
tional disadvantages which need to be addressed by future 
health politics [24]. Therefore, further research should also 
elucidate this survival discrepancy beyond the currently 
investigated tumor entities, and even more so in other coun-
tries which also rely on life tables for predicting LE. This 
is especially relevant in countries like Canada, Switzerland, 
France, or South Africa, where life tables do not incorporate 
the factor of race/ethnicity, despite their known heteroge-
neous population [25–28]. Finally, these findings are very 
far reaching and are not exclusively applicable to urological 
practice or to urologic oncology, and should therefore be 
addressed and investigated in primary and secondary pre-
vention settings.

Despite its novelty, our study has limitations. The first 
limitation is the nature of the study population, which was 
diagnosed and treated between 2004 and 2006. The selec-
tion of these individuals was dictated by the need of complete 
10-year follow-up. In consequence, more contemporary data 
that had less maturity could not be included. However, it is 
possible that contemporary non-Hispanic Black patients will 
no longer exhibit the observed OS disadvantage [29]. Indeed, 
when considering the analyses by Dess et al. [30] who per-
formed adjustment for nonbiological differences such as access 
to care and standardized treatment within the Veteran Affairs 
health system and National Cancer Institute datasets, no dis-
crepancy with regard to prostate cancer–specific mortality 
between non-Hispanic Black and non-Hispanic White patients 
remained. These findings were also supported by recent analy-
ses by Stern et al. in the Canadian Health Care system, where 
universal access to health care is available [31]. Neverthe-
less, also in the analyses by Dess et al., a disparity in rates of 
other-cause mortality remained. In this regard, SEER does not 
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provide information on comorbidities, nor access to care. In 
consequence, we could not perform a more detailed analysis 
to examine the underlying comorbidity profiles or potentially 
relevant disparities in health care access according to each 
racial/ethnic group. Furthermore, the aim of our analyses was 
to compare predicted LE with OS within each racial/ethnic 
group. Therefore, no direct statistical comparisons between 
races/ethnicities were performed. As a result, presented OS 
survival rates between races/ethnicities should be interpreted 
with care. Second, although non-Hispanic Whites are well 
represented in the SEER database, the representation of non-
Hispanic Blacks, Hispanic/Latinos, and Asians is suboptimal. 
Oversampling of these patients should be encouraged in the 
future, to allow better generalizability of observed findings 
within samples of non-Hispanic Black, Hispanic/Latino, and 
Asian men. Nonetheless, despite those observations, also 
the smallest sample size in this cohort, namely Asian men 
treated with either RP (n = 1241) or EBRT (n = 1742), was 
still adequate. Third, we focused on intermediate and high-
risk patients, since these two risk groups represent the optimal 
patient pool for active treatment [11, 12]. Therefore, our analy-
sis did not include patients treated with active surveillance. 
However, a small proportion of PCa patients die of their dis-
ease, even among high-risk patients [32]. In this regard, it may 
be argued that non-Hispanic Black men may have exhibited the 
most unfavorable comorbidity profile, especially in the light 
of previous data by Dess et al. and Bandini et al., display-
ing marginal differences in cancer-specific mortality between 
non-Hispanic White and non-Hispanic Black patients [30, 33]. 
Finally, although the SEER database samples roughly one-
third of the USA population and approximates demographic 
compositions, there is a tendency towards a relatively higher 
proportion of urban-based patients and foreign-born patients. 
Additionally, within the SSA life tables, the Social Security 
area population is comprised of residents of all 50 States and 
the District of Columbia, but also residents of Puerto Rico, 
the Virgin Islands, Guam, American Samoa, and the North-
ern Mariana Islands; furthermore, also federal employees and 
US citizens and their dependents who are living abroad [4]. 
Therefore, a certain mismatch between SEER data and SSA 
life tables needs to be expected. Apart from that, differences 
in treatment rates and prostate cancer characteristics, but also 
potential differences in LE within different SEER registries 
needs to be considered when interpreting our findings, bearing 
in mind a potential numerator-denominator bias [34].

Conclusions

When comparing SEER-derived observed overall survival 
with SSA life table–derived predicted life expectancy, we 
recorded a survival disadvantage in non-Hispanic Black RP 

and EBRT patients, which was not the case in the three other 
races/ethnicities (non-Hispanic Whites, Hispanic/Latinos, 
and Asians). This discrepancy should ideally be confirmed 
within different registries, countries, and tumor entities. Fur-
thermore, the source of these discrepant survival outcomes 
should be investigated and addressed by health care politics.

Author Contribution  Christoph Würnschimmel: drafting of manu-
script, data collection, and analyses.

Luigi Nocera: statistical analyses.
Mike Wenzel: drafting of manuscript.
Claudia Collà Ruvolo: data collection.
Zhe Tian: conceived and designed statistical analyses, data 

collection.
Fred Saad: interpretation of data and critical revision.
Alberto Briganti: interpretation of data and critical revision.
Shahrokh F. Shariat: interpretation of data and critical revision.
Vincenzo Mirone: interpretation of data and critical revision.
Felix K.H. Chun: study concept and design, interpretation of data 

and critical revision.
Derya Tilki: administrative support, supervision.
Markus Graefen: administrative support, supervision.
Pierre I. Karakiewicz: study concept and design, statistical analyses, 

drafting of manuscript.

Funding  Open Access funding enabled and organized by Projekt 
DEAL.

Data/Code Availability  R software environment for statistical comput-
ing and graphics (version 3.4.0 for MAC OS X; http://​www.r-​proje​ct.​
org/) was used for all statistical analyses. Used codes for analyses can 
be provided. The data that support the findings of this study are avail-
able from the Surveillance, Epidemiology and End results database 
(SEER), but restrictions apply to the availability of these data, which 
were used under license for the current study, and so are not publicly 
available. Data are however available from the authors upon reasonable 
request and with permission of SEER.

Declarations 

Ethics Approval/Consent to Participate/Consent for Publica-
tion  Approval was waived by the local ethics committee, as SEER 
data is publicly available and de-identified.

Competing Interests  The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

715Journal of Racial and Ethnic Health Disparities  (2023) 10:708–717

1 3

http://www.r-project.org/
http://www.r-project.org/
http://creativecommons.org/licenses/by/4.0/


References

	 1.	 European Association of Urology: EAU Guidelines. Edition 
presented at the EAU Annual Congress Amsterdam 2020. ISBN 
978–94–92671–07–3, Available from: https://​uroweb.​org/​guide​
line/​prost​ate-​cancer/ (access date 9th August 2021)

	 2.	 Fontanella P, Benecchi L, Grasso A, et al. Decision-making tools 
in prostate cancer: from risk grouping to nomograms. Minerva 
Urol e Nefrol. 2017;69(6):556–66.

	 3.	 National Comprehensive Cancer Network, Clinical practice guide-
lines on prostate cancer (Version 2.2021 — February 17, 2021). 
Available from: https://​www.​nccn.​org/​profe​ssion​als/​physi​cian_​
gls/​pdf/​prost​ate.​pdf (access date 9th August 2021)

	 4.	 Social Security Administration: Actuarial Life Tables (Period Life 
Table, 2017). Available from: https://​www.​ssa.​gov/​OACT/​STATS/​
table​4c6.​html (access date 9th August 2021)

	 5.	 Preisser F, Bandini M, Mazzone E, et al. Validation of the Social 
Security Administration Life Tables (2004–2014) in localized 
prostate cancer patients within the Surveillance, Epidemiology, 
and End Results database. Eur Urol Focus. 2019;5:807–14.

	 6.	 Steele CB, Li J, Huang B, Weir HK. Prostate cancer survival in 
the United States by race and stage (2001–2009): findings from 
the CONCORD-2 study. Cancer. 2017;123:5160–77.

	 7.	 Deuker M, Stolzenbach LF, Pecoraro A, et al. PSA, stage, grade 
and prostate cancer specific mortality in Asian American patients 
relative to Caucasians according to the United States Census 
Bureau race definitions. World J Urol. 2021;39(3):787–96.

	 8.	 Kibel AS, Ciezki JP, Klein EA, et al. Survival among men with 
clinically localized prostate cancer treated with radical prostatec-
tomy or radiation therapy in the prostate specific antigen era. J 
Urol. 2012;187:1259–65.

	 9.	 Wallis CJD, Saskin R, Choo R, et al. Surgery versus radiotherapy 
for clinically-localized prostate cancer: a systematic review and 
meta-analysis. Eur Urol. 2016;70:21–30.

	10.	 D’Amico AV. Biochemical outcome after radical prostatectomy, 
external beam radiation therapy, or interstitial radiation therapy 
for clinically localized prostate cancer. JAMA. 1998;280:969.

	11.	 Klotz L, Vesprini D, Sethukavalan P, Jethava V, Zhang L, Jain S, 
et al. Long-term follow-up of a large active surveillance cohort of 
patients with prostate cancer. J Clin Oncol. 2015;33:272–7.

	12.	 Zattoni F, Montebelli F, Rossanese M, et al. Should radical pros-
tatectomy be encouraged at any age? A critical non-systematic 
review. Minerva Urol e Nefrol. 2018;70(1):42–52.

	13.	 Surveillance, Epidemiology, and End Results (SEER) Program. 
Available from https://​seer.​cancer.​gov (Access date 09th August 
2021)

	14.	 Atekruse SF, Cosgrove C, Cronin K, et al. Comparing cancer 
registry abstracted and self-reported data on race and ethnicity. J 
Registry Manag. 2017;44:30–3.

	15.	 Clegg LX, Reichman ME, Hankey BF, et al. Quality of race, His-
panic ethnicity, and immigrant status in population-based cancer 
registry data: implications for health disparity studies. Cancer 
Causes Control. 2007;18:177–87.

	16.	 R Core Team (2013). R: A language and environment for statisti-
cal computing. R Foundation for Statistical Computing, Vienna, 
Austria. http://​www.r-​proje​ct.​org/ (Access date 9th August 2021).

	17.	 Williams DR. Miles to go before we sleep. J Health Soc Behav. 
2012;53:279–95.

	18.	 Zeng C, Wen W, Morgans AK, et al. Disparities by race, age, 
and sex in the improvement of survival for major cancers. JAMA 
Oncol. 2015;1:88.

	19.	 Schmid M, Meyer CP, Reznor G, et al. Racial differences in the 
surgical care of MEDICARE beneficiaries with localized prostate 
cancer. JAMA Oncol. 2016;2:85.

	20.	 American Cancer Society: Cancer Facts & Figures for African 
Americans 2019–2021 Available from: https://​www.​cancer.​org/​
conte​nt/​dam/​cancer-​org/​resea​rch/​cancer-​facts-​and-​stati​stics/​can-
cer-​facts-​and-​figur​es-​for-​afric​an-​ameri​cans/​cancer-​facts-​and-​figur​
es-​for-​afric​an-​ameri​cans-​2019-​2021.​pdf (Access date 9th August 
2021).

	21.	 Williams D, Cooper L. Reducing racial inequities in health: using 
what we already know to take action. Int J Environ Res Public 
Health. 2019;16:606.

	22.	 Würnschimmel C, Collà Ruvolo C, Nocera L et al. Race/ethnicity 
determines life expectancy in surgically treated T1aN0M0 renal 
cell carcinoma patients. Eur Urol Focus 2021 Feb 18. (Online 
ahead of print) https://​doi.​org/​10.​1016/j.​euf.​2021.​02.​004.

	23.	 Würnschimmel C, Wenzel M, Collà Ruvolo C, et al. Life expec-
tancy in metastatic prostate cancer patients according to racial/
ethnic groups. Int J Urol. 2021;28:862–9.

	24.	 Sims J, Yedjou C, Abugri D, et al. Racial disparities and preven-
tive measures to renal cell carcinoma. Int J Environ Res Public 
Health. 2018;15:1089.

	25.	 European Comission. Eurostat. Life expectancy at birth by sex 
(Last update: 09/10/20). Available from: https://​ec.​europa.​eu/​
euros​tat/​datab​rowser/​view/​sdg_​03_​10/​defau​lt/​table?​lang=​en 
(Access date 9th August 2021)

	26.	 Swiss Federal Statistical Office Life Tables (Sterbetafeln der Sch-
weiz, Schweizerisches Bundesamt für Statistik). Available from: 
https://​www.​bfs.​admin.​ch/​bfs/​de/​home/​stati​stiken/​bevoe​lkeru​
ng/​gebur​ten-​todes​faelle/​leben​serwa​rtung.​html (Access date 9th 
August 2021)

	27.	 Institute for Health Metrics and Evaluation (IHME); Global Bur-
den of Disease Study 2019 (GBD 2019) Data Resources. Avail-
able from: http://​ghdx.​healt​hdata.​org/​gbd-​2019 (Access date 9th 
August 2021)

	28.	 French National Institute of Demographic Studies (Institut 
National d’Ètudes Demographiques) life tables. Available from: 
https://​www.​ined.​fr/​en/​every​thing_​about_​popul​ation/​data/​france/​
deaths-​causes-​morta​lity/​morta​lity-​tables/ (Access date 9th August 
2021)

	29.	 National Center for Health Statistics (US). Health, United States, 
2015: with special feature on racial and ethnic health disparities. 
Hyattsville (MD): National Center for Health Statistics (US); 2016 
May

	30.	 Dess RT, Hartman HE, Mahal BA, et al. Association of black race 
with prostate cancer–specific and other-cause mortality. JAMA 
Oncol. 2019;5:975.

	31.	 Stern N, Ly TL, Welk B, et al. Association of race and ethnicity 
with prostate cancer–specific mortality in Canada. JAMA Netw 
Open 2021;4:e2136364.

	32.	 Eggener SE, Scardino PT, Walsh PC, et al. Predicting 15-year 
prostate cancer specific mortality after radical prostatectomy. J 
Urol. 2011;185:869–75.

	33.	 Bandini M, Preisser F, Nazzani S, et al. The effect of other-cause 
mortality adjustment on access to alternative treatment modalities 
for localized prostate cancer among African American patients. 
Eur Urol Oncol. 2018;1:215–22.

	34.	 Wenzel M, Collà Ruvolo C, Nocera L , et al. Regional differ-
ences in patient age and prostate cancer characteristics and rates 
of treatment modalities in favorable and unfavorable intermediate 
risk prostate cancer across United States SEER registries. Cancer 
Epidemiol 2021;74:101994.

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

716 Journal of Racial and Ethnic Health Disparities  (2023) 10:708–717

1 3

https://uroweb.org/guideline/prostate-cancer/
https://uroweb.org/guideline/prostate-cancer/
https://www.nccn.org/professionals/physician_gls/pdf/prostate.pdf
https://www.nccn.org/professionals/physician_gls/pdf/prostate.pdf
https://www.ssa.gov/OACT/STATS/table4c6.html
https://www.ssa.gov/OACT/STATS/table4c6.html
https://seer.cancer.gov
http://www.r-project.org/
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-african-americans/cancer-facts-and-figures-for-african-americans-2019-2021.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-african-americans/cancer-facts-and-figures-for-african-americans-2019-2021.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-african-americans/cancer-facts-and-figures-for-african-americans-2019-2021.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-african-americans/cancer-facts-and-figures-for-african-americans-2019-2021.pdf
https://doi.org/10.1016/j.euf.2021.02.004
https://ec.europa.eu/eurostat/databrowser/view/sdg_03_10/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/sdg_03_10/default/table?lang=en
https://www.bfs.admin.ch/bfs/de/home/statistiken/bevoelkerung/geburten-todesfaelle/lebenserwartung.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/bevoelkerung/geburten-todesfaelle/lebenserwartung.html
http://ghdx.healthdata.org/gbd-2019
https://www.ined.fr/en/everything_about_population/data/france/deaths-causes-mortality/mortality-tables/
https://www.ined.fr/en/everything_about_population/data/france/deaths-causes-mortality/mortality-tables/


Authors and Affiliations

Christoph Würnschimmel1,2,3   · Luigi Nocera2,4 · Mike Wenzel2,5 · Claudia Collà Ruvolo2,6 · Zhe Tian2 · 
Fred Saad2 · Alberto Briganti4 · Shahrokh F. Shariat7,8,9,10,11,12 · Vincenzo Mirone6 · Felix K. H. Chun5 · Derya Tilki1 · 
Markus Graefen1 · Pierre I. Karakiewicz2

1	 Martini‑Klinik Prostate Cancer Center, University Hospital 
Hamburg-Eppendorf, Martinistraße 52, 20246 Hamburg, 
Germany

2	 Cancer Prognostics and Health Outcomes Unit, Division 
of Urology, University of Montréal Health Center, Montréal, 
Québec, Canada

3	 Department of Urology, Lucerne Cantonal Hospital, Lucerne, 
Switzerland

4	 Department of Urology and Division of Experimental 
Oncology, URI, Urological Research Institute, IBCAS San 
Raffaele Scientific Institute, Milan, Italy

5	 Department of Urology, University Hospital Frankfurt, 
Frankfurt am Main, Germany

6	 Department of Neurosciences, Reproductive Sciences 
and Odontostomatology, University of Naples Federico II, 
Naples, Italy

7	 Department of Urology, Comprehensive Cancer Center, 
Medical University of Vienna, Vienna, Austria

8	 Departments of Urology, Weill Cornell Medical College, 
New York, NY, USA

9	 Department of Urology, University of Texas Southwestern, 
Dallas, TX, USA

10	 Department of Urology, Second Faculty of Medicine, Charles 
University, Prague, Czech Republic

11	 Institute for Urology and Reproductive Health, 
I.M. Sechenov First Moscow State Medical University, 
Moscow, Russia

12	 Division of Urology, Department of Special Surgery, Jordan 
University Hospital, The University of Jordan, Amman, 
Jordan

717Journal of Racial and Ethnic Health Disparities  (2023) 10:708–717

1 3

http://orcid.org/0000-0001-7891-4791

	RaceEthnicity may be an Important Predictor of Life Expectancy in Localized Prostate Cancer Patients: Novel Analyses Using Social Security Administration Life Tables
	Abstract
	Purpose 
	Patients and Methods 
	Results 
	Conclusions 

	Background
	Patients and Methods
	Statistical Analyses

	Results
	Study Population
	Observed Overall Survival Versus Predicted Life Expectancy in Radical Prostatectomy Patients
	Observed Overall Survival Versus Predicted Life Expectancy in External Beam Radiotherapy Patients

	Discussion
	Conclusions
	References


