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Abstract

Background: Studies have shown improved survival among individuals with cancer with
higher levels of social support. Few studies have investigated social support and overall survival
(OS) in individuals with advanced prostate cancer in an international cohort. We investigated
the associations of marital status and living arrangements with OS among individuals with
advanced prostate cancer in the International Registry for Men with Advanced Prostate Cancer
(IRONMAN).

Methods: IRONMAN is enrolling participants diagnosed with advanced prostate cancer
(metastatic hormone-sensitive prostate cancer, MHSPC; castration resistant prostate cancer,
CRPC) from 16 countries. Participants in this analysis were recruited between July 2017 and
January 2023. Adjusting for demographics and tumor characteristics, the associations were
estimated using Cox regression and stratified by disease state (MHSPC, CRPC), age (<70, 70+
years), and continent of enrollment (North America, Europe, Other).

Results: We included 2,119 participants with advanced prostate cancer, of whom 427 died during

up to 5 years of follow-up (median 6 months). Two-thirds had mMHSPC. Most were married/in a
civil partnership (79%) and 6% were widowed. Very few married participants were living alone
(1%), while most unmarried participants were living alone (70%). Married participants had better
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OS than unmarried participants (adjusted HR: 1.44; 95% CI: 1.02, 2.02). Widowed participants
had the worst survival compared to married individuals (adjusted HR: 1.89; 95% CI: 1.22, 2.94).

Conclusions: Among those with advanced prostate cancer, unmarried and widowed participants
had worse OS compared to married participants.

Impact: This research highlighted the importance of social support in OS within this vulnerable
population.

Introduction

Worldwide, prostate cancer is the second most common cancer in men, with almost 1.5
million new cases reported in 2020 (1,2). Prostate cancer caused over 375,000 deaths in
2020, being the leading cause of cancer death in approximately 50 countries and second

in the United States (US) (1-3). Survival differs greatly by disease state; the five-year
survival rate is nearly 100% for non-advanced prostate cancer yet around 30% for advanced
prostate cancer (4). The two main categories of advanced prostate cancer are metastatic
hormone-sensitive (MHSPC) and castration resistant prostate cancer (CRPC) (5). While
international statistics are scarce, there are over 150,000 individuals with advanced prostate
cancer in the US (6). This growing vulnerable population not only are burdened with worse
survival but might also be uniquely susceptible or especially responsive to certain factors
that impact overall survival (7).

One factor is the degree of social support available to these individuals, such as marital
status or living arrangement (8,9). It is well-documented that social support plays an
important role in cancer survival, where higher levels of social support are associated

with better overall survival across cancer types (10-12). Many studies report protective
relationships between being married and prostate cancer survival, specifically (10,13-16).
The few studies assessing living arrangements report that individuals with prostate cancer
who live alone experienced higher risk of all-cause mortality (17,18). Marital status and
living arrangement also represent other social domains. To our knowledge, few studies
have investigated this topic in individuals with advanced prostate cancer in an international
prospective cohort.

We aimed to investigate the associations of marital status and living arrangement with
overall survival among individuals with advanced prostate cancer in the International
Registry for Men with Advanced Prostate Cancer (IRONMAN). We also conducted stratified
analyses by disease state at enrollment, age at enrollment, and continent of enrollment.

We hypothesized that married individuals with advanced prostate cancer would have better
overall survival than unmarried individuals, and that unmarried individuals living alone
would have the worst outcomes.

Materials and Methods

Study Design and Population

We conducted a prospective cohort study using the IRONMAN registry, an international
cohort launched in 2016 that focuses on addressing research gaps in individuals with
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advanced prostate cancer (19,20). IRONMAN aims to recruit over 5,000 participants from
the US, Canada, the United Kingdom (UK), Spain, Switzerland, Sweden, Ireland, Norway,
Brazil, Australia, Nigeria, Jamaica, Kenya, and Barbados; South Africa and the Bahamas are
pending activation. All recruited participants were newly diagnosed with advanced prostate
cancer and could enroll either (a) within 90 days of initiating life-sustaining treatment for
mHSPC or (b) within 90 days of initiating treatment for either non-metastatic or metastatic
CRPC. Participants completed detailed questionnaires at baseline and were prospectively
followed for up to five years for overall survival, clinically significant adverse events,
comorbidities, patient-reported outcome measures (PROMSs), and other outcome measures.

For this analysis, individuals recruited into IRONMAN between July 2017 and January 2023
were eligible (N = 3,091). We excluded those missing baseline data (N = 546), information
on marital status or living arrangement (N = 214), or covariates (N = 187). We also excluded
those living in a community home or nursing facility (N = 25), as their level of social
support may be functionally different from those living with their relatives or roommates
(21). In total, the final analytical sample included 2,119 participants (Figure 1). This
research was approved by the Western Institutional Review Board (IRB). All participants
provided written informed consent per each site’s local or reliant IRB.

Marital Status and Living Arrangement

Marital status and living arrangement were used to measure the level of social support.

Both variables were assessed at baseline via electronic patient-reported outcome measures
(PROMSs) (e-PROMS TrueNTH) or paper questionnaires. Participants reported current
marital status as: married, partner/civil partnership, divorced/separated, widowed/surviving
partner of civil partnership, or never married. Participants also reported current living
arrangement by checking all of the following options that apply: alone, with wife/partner,
with other family, assisted living, nursing home, retirement community, or other. Participants
who chose “other” wrote in their living situation.

The first exposure was categorized as married (including those who are married or in a civil
partnership) or not married (including those who are divorced/separated, widowed, or never
married). We additionally examined marital status and living arrangement jointly. As almost
all married participants were living with someone, we used three categories: married/not
living alone, not married/not living alone (including those who live with at least one other
family member or roommate), and not married/living alone.

All-cause Mortality

Follow up started from the date of enrollment and ended on the date of death, censoring
due to loss to follow-up, or administrative censoring in January 2023, whichever occurred
first. The outcome of interest was all-cause mortality. Both date and cause of death were
ascertained from study sites (by linking data from electronic medical records (all sites),
regional cancer registries (all sites), notifications of friends and family (all sites), the
National Death Index (US sites only)) and physician questionnaires.
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Statistical Analysis

We summarized baseline characteristics of the study population by marital status and living
arrangement. To examine the relationship between the exposures and all-cause mortality, we
conducted time-to-event analyses using Cox regression models for the following exposure
definitions: (1) marital status only and (2) marital status and living arrangement jointly.

We fit age-adjusted models and fully adjusted models, including living arrangement (living
alone, not living alone), age at enrollment (continuous), disease state at enrollment (mHSPC,
CRPC), continent of enrollment (North America, Europe, and other), self-reported race
(white, non-white), employment status (not working, currently working), smoking status
(current non-smoker, current smoker), family history of prostate cancer (yes, no), and
prostate specific antigen (PSA) at enrollment (continuous) in the models. We reported
hazard ratios (HR) and 95% confidence intervals (CI). We also conducted stratified, fully
adjusted analyses by age at enrollment (<70 years old and =70 years old), disease state

at enrollment (MHSPC and CRPC), and continent of enrollment (North America — US,
Canada; Europe — UK, Ireland, Norway, Spain, Sweden, Switzerland; Other — Australia,
Brazil, Nigeria, Jamaica, Kenya, Barbados). Lastly, we examined the association between
marital status and overall survival using a finer categorization of marital status, which
includes married/in a civil partnership, divorced/separated, widowed, and never married. To
examine the sensitivity of our findings, we additionally adjusted for education level (less
than some college, some college or more), Gleason score at enrollment (6 or less, 7, 8,
9-10), and ECOG (Eastern Cooperative Oncology Group) performance status.

Data Availability

Results

The data generated in this study are not publicly available due to privacy of research
participants but are available upon reasonable request from the corresponding author.

This study included 2,119 IRONMAN participants with advanced prostate cancer, of whom
79% were married or in a civil partnership, 6% were widowed, 10% were separated or
divorced, and 5% were never married. Few married participants lived alone (1%), while
most unmarried participants lived alone (70%). Table 1 summarizes baseline characteristics
of all participants, stratified by marital status and living arrangement. The median age at
enrollment was 71 years (interquartile range (IQR): 65 — 76 years) and around 20% of the
participants were non-white. Two thirds of participants had mHSPC (66%) compared to
CRPC (34%).

Married participants had lower PSA levels at enrollment, were less likely to be current
smokers or have a family history of prostate cancer than unmarried participants but were
otherwise comparable regarding age at enrollment, disease state, race, and employment
status. Among unmarried participants, those living alone were more likely to be white and
had higher PSA levels at enroliment compared to those who were not living alone.

Overall, 427 deaths occurred over a median follow-up of six months (IQR: 12 months;
maximum: 60 months). Of these, 333 occurred in the married group, and 94 occurred in the
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unmarried group. Those who had CRPC and not enrolled from Europe had higher proportion
of dying over follow up (Supplementary Table 1). Table 2 presents multivariable-adjusted
HRs and 95% Cls for the association between marital status (not married vs. married as

a reference group) and all-cause mortality overall and stratified by disease state, age, and
continent of enroliment. In the fully adjusted model, individuals who were married/in a civil
partnership had better overall survival compared to those unmarried (adjusted HR: 1.44;
95% CI: 1.02, 2.02). The protective association between being married and survival was
stronger among those with mHSPC (adjusted HR: 1.63; 95% CI: 1.05, 2.53) than those with
CRPC (adjusted HR: 1.14; 95% CI: 0.65, 2.00). The association was also stronger among
those aged 70 or older (adjusted HR: 1.67; 95% CI: 1.08, 2.59) than those under 70 and
stronger among those from North American sites (adjusted HR: 1.79; 95% CI: 1.09, 2.92).

Table 3 presents multivariable-adjusted HRs and 95% Cls for the associations between
marital status and living arrangements jointly categorized and all-cause mortality. There was
no statistically significant difference for overall survival between unmarried participants of
either living arrangement and married participants. In the stratified analyses, unmarried
participants who were not living alone had worse survival than married participants,
specifically among those with mHSPC (adjusted HR: 1.61; 95% CI: 1.01, 2.55), aged 70

or older (adjusted HR: 1.70; 95% CI: 1.08, 2.67), and from North American sites (adjusted
HR: 1.80; 95% CI: 1.08, 2.99).

Compared to married individuals, widowed participants had the greatest increased risk of
death (adjusted HR: 1.89; 95% CI: 1.22, 2.94; Table 4). Those who were divorced/separated
(adjusted HR: 1.30; 95% CI: 0.87, 1.94) or never married (adjusted HR: 1.18; 95% CI: 0.67,
2.05) also showed worse survival than married participants (Table 4).

Discussion

In this international cohort of participants with advanced prostate cancer, being married/in
a civil partnership was associated with better overall survival. Widowed participants had
the worst survival. The protective association between being married/in a civil partnership
and overall survival was stronger among participants with mHSPC disease, aged 70 or
older, or from North American sites. Similarly, when examining marital status and living
arrangements jointly, unmarried participants who were not living alone had the worst
survival among those who had mHSPC, were aged 70 or older, or were from North
American sites.

Our findings align with current evidence for other cancers and further support the

protective association between marital status/civil partnership and overall survival among
individuals with advanced prostate cancer. A US-based meta-analysis reported that
unmarried individuals with prostate cancer had increased risk of prostate cancer-specific
mortality and shorter overall survival compared to married participants (15). Similarly, being
unmarried or being separated/divorced/widowed was associated with higher prostate-cancer-
specific mortality and other-cause-specific mortality for all stages of prostate cancer (10,14).
Particularly among those who underwent radical prostatectomy, unmarried, compared to
married, individuals demonstrated shorter overall survival (13,16). The potential role of
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social support among individuals with prostate cancer, and with cancer generally, is likely
multi-fold, including imparting psychosocial benefits and influencing health behaviors and
clinical support (22). Such complexity may offer insight into our finding that unmarried
individuals who are living alone fare better than those not living alone. Our study uniquely
focused on individuals with advanced prostate cancer, who are at the greatest risk of death
among all prostate cancer survivors. While a few prior qualitative studies identified the
unique needs and barriers to improving survival in this and other vulnerable prostate cancer
populations, such as gay or bisexual individuals, most studies were extremely limited in
sample size and exploratory in nature (21,23-26). Our findings built upon existing evidence
and highlighted the importance of marital status/civil partnership and overall survival among
individuals with advanced prostate cancer.

Most prior studies grouped individuals who were divorced/separated, widowed, or never
married into the same category of being unmarried. Few studies have been able to examine
the independent associations between those groups and all-cause mortality (15,27). One
US-based study found that divorced and never-married people with prostate cancer were

at increased risk of all-cause mortality compared to married participants (28), for which

our findings were consistent. Additionally, our findings suggested that widowed individuals
have the worst overall survival compared to divorced/separated, never married, and married
participants. Widowed individuals with advanced prostate cancer might be a subgroup that is
particularly susceptible to poor survival.

After jointly examining living arrangement and marital status, we found that overall
survival was the worst among unmarried individuals who are not living alone, which was
unexpected. Two studies have previously reported that individuals with prostate cancer
living alone had significantly increased risk of prostate cancer case-fatality and all-cause
mortality (17,18). Our findings might be due to small sample size of a heterogenous
population or unmeasured confounding, particularly by socioeconomic status and physical
functioning. Without adjusting for these potential confounders, living alone might be an
indicator of financial and/or physical ability to live alone, both of which are also related
to overall survival (29). Thus, our findings should also be interpreted with potential
unmeasured confounding in mind. Though, when we additionally adjusted for education,
Gleason score, and ECOG performance status in a sensitivity analysis, results remained
similar (Table 4). Still, additional studies should be conducted including these potential
confounders.

In addition to what was mentioned above, our study had other potential limitations.

First, due to sample size limitaitons, we were unable to examine living arrangements
independently or use finer categorization, or examine prostate cancer-specific mortality as a
separate outcome of interest. Finer categorization of enrollment site would also be important
to elucidate any differences in cultural or social norms surrounding social support. Second,
we did not have information on marital or living arrangement satisfaction or quality, which
taps into perceived social support, another important but distinct construct from the objective
social support examined in this study (30). Also, we did not capture long-term partnerships
that did not meet the formal definition of marriage/civil partnership and participants’ other
community engagements beyond their household that may also provide social support, or
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incorporate information on changes to their marital status and living arrangements in the
analysis. It would be interesting to further disentangle the types of living arrangements and
how levels of social support in each type are associated with overall survival. Third, due to
the self-reported and binary nature of the covariates, there was potential for measurement
error and residual confounding. However, this was unlikely to change the main results
because the measurement error is likely non-differential with respect to the exposure and
outcome. Likewise, individuals with metastatic and non-metastatic CRPC were grouped
together, and treatment type was not included for analytic purposes. Differences in overall
survival between these populations was possible, but minimal after adjusting for other
prognostic factors in the analyses. Fourth, the median follow-up time was approximately six
months, and site activation varied in time. Thus, we were possibly more likely to observe
deaths from sites that activated first. Further work is needed with extended follow-up time.

Our study had notable strengths. To our knowledge, this was the first prospective,
quantitative study conducted in a large international cohort that examined social support,
using both marital status and living arrangement, and overall survival among individuals
with advanced prostate cancer. In addition to marital status, we incorporated information
on living arrangement, which captured a more holistic picture of social support. Moreover,
given the international nature of IRONMAN, we were able to expand generalizability of
our results by conducting stratified analyses by continent of enrollment. We were able

to examine whether overall survival differed by continent due to potential differences in
attitudes towards marriage and living arrangement.

In summary, we observed a protective association between marital status and overall
survival among individuals with advanced prostate cancer and additionally contributed new
perspectives regarding living arrangement’s potential role. Future studies could investigate
finer categorizations for marital status and living arrangements, including community-based
housing or nursing facilities, to capture the heterogeneity among those not living alone.
Future research should examine the degree of unmeasured counfounding by socioeconomic
status and physical functioning and additionally examine subgroup differences by treatment
regimens. Overall, while advanced stage prostate cancer is itself associated with poorer
prognoses, this research highlighted that unmarried individuals with advanced prostate
cancer may be a vulnerable population. Clinical care teams should pay close attention to the
varying levels of social support among individuals with advanced prostate cancer, as some
may be at risk for lower overall survival and may benefit from social support interventions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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No baseline data
n = 546

l

Participants with
baseline data
n= 2,545

|

No baseline exposure data
n=214
Lived in a community home
or nursing facility
n=25

Participants with non-missing
exposure data
n = 2,306

v

With missingness in one or
more covariates
n=187

Participants with non-missing
data (complete case)
n=2119

Figurel.

Inclusion and exclusion flowchart of participants in the IRONMAN Registry, 2017-2023.
This flowchart illustrates the selection of eligible study participants from the IRONMAN

Registry.
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Baseline characteristics at enrollment of individuals with advanced prostate cancer in IRONMAN, by marital

status and living arrangement (N=2,119)

MARRIED NOT MARRIED
Living alone (n Not livingalone  Total (n=1667)  Livingalone(n Not livingalone  Total (n = 452)
=20) (n = 1647) =317) (n=135)
Age, years 73.5 (68.0 — 78.0) 71.0 (65.0 — 71.0 (65.0 — 70.0 (64.0 — 77.0) 69.0 (62.5 — 70.0 (63.0 —
(median, IQR) 76.0) 76.0) 75.5) 76.0)
Disease state, n (%)
mHSPC 14 (70) 1077 (65) 1091 (65) 216 (68) 94 (70) 310 (69)
CRPC 6 (30) 570 (35) 576 (35) 101 (32) 41 (30) 142 (31)
Continent of enrollment, n (%)
North America 8 (40) 766 (46) 774 (46) 143 (45) 59 (44) 202 (45)
Europe 10 (50) 670 (41) 680 (41) 140 (44) 55 (41) 195 (43)
Other 2(10) 211 (13) 213 (13) 34 (11) 21 (16) 55 (12)
Race, n (%)
White 14 (70) 1319 (80) 1333 (80) 259 (82) 94 (70) 353 (78)
Non-white 6 (30) 328 (20) 334 (20) 58 (18) 41 (30) 99 (22)
Employment status, n (%)
Not working/ 15 (75) 1185 (72) 1200 (72) 227 (72) 98 (73) 325 (72)
Retired
Currently working 5(25) 462 (28) 467 (28) 90 (28) 37(27) 127 (28)
Smoking status, n (%)
Non-smokers 17 (85) 1501 (91) 1518 (91) 1269 (85) 113 (84) 382 (85)
Current smokers 3(15) 146 (9) 149 (9) 48 (15) 22 (16) 70 (15)
Family history of prostate cancer, n (%)
No 18 (90) 1318 (80) 1336 (80) 261 (82) 114 (84) 375 (83)
Yes 2 (10) 329 (20) 331 (20) 56 (18) 21 (16) 77 (17)
PSA, ng/ml 6.0(2.9-31.1) 54(1.0-230) 54(1.0-230) 86(1.6-450) 59(08-265)  7.3(1.4-415)
(median, IQR)
Education level, n (%) 4
Less than some 10 (56) 732 (50) 742 (50) 167 (58) 79 (63) 246 (59)
college
Some college or 8 (44) 744 (50) 752 (50) 123 (42) 47 (37) 170 (41)
more
Missing 2 171 173 27 9 36
Gleason Score, n (%) 4
6 or less 1(7) 62 (4) 63 (4) 12 (5) 3(3) 15 (4)
7 5(33) 380 (26) 385 (26) 88 (33) 36 (32) 124 (33)
8 3(20) 283 (20) 286 (20) 38 (14) 20 (18) 58 (15)
9-10 6 (40) 713 (50) 719 (49) 125 (48) 53 (47) 178 (47)
Missing 5 209 214 54 23 7

ECOG performance status, n (%) 4
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MARRIED NOT MARRIED
Living alone (n Not livingalone  Total (n=1667)  Livingalone(n Not livingalone  Total (n = 452)
=20) (n =1647) =317) (n=135)
0 12 (63%) 838 (56%) 850 (56%) 152 (53%) 57 (48%) 209 (51%)
1 5 (26%) 541 (36%) 546 (36%) 114 (40%) 51 (43%) 165 (41%)
2 2 (11%) 79 (5%) 81 (5%) 19 (7%) 10 (8%) 29 (7%)
3 0 (0%) 32 (2%) 32 (2%) 2 (1%) 1 (1%) 3 (1%)
4 0 (0%) 4 (0%) 4 (0%) 0 (0%) 0 (0%) 0 (0%)
Missing 1 153 154 30 16 46

Abbreviations: IRONMAN, International Registry for Men with Advanced Prostate Cancer; IQR, Interquartile range; mHSPC, Metastatic
hormone-sensitive prostate cancer; CRPC, Castration resistant prostate cancer; PSA, Prostate specific antigen; ECOG, Eastern Cooperative

Oncology Group.

a . L
Among those with non-missing data.
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Table 2.

The association between marital status and all-cause mortality overall and stratified by disease state, age, and
continent of enrollment in IRONMAN (N=2,119), 2017-20237

Deaths, n Married Not Married

Overall (age adjusted only) 427 1.00 (ref)  1.07 (0.85, 1.35)
(Married: n=333
Overall (fully adjusted) b Not Married: n=94)  1.00 (ref)  1.44 (1.02, 2.02)

Disease state
mMHSPC (n = 1,401) 209 1.00 (ref)  1.63 (1.05, 2.53)
CRPC (n = 718) 218 1.00 (ref)  1.14 (0.65, 2.00)
Agegroup (in years)
<70 (n = 956) 175 1.00 (ref)  1.11(0.64, 1.93)
>70 (n=1,163) 252 1.00 (ref)  1.67 (1.08, 2.59)
Continent of enrollment
North America (n = 976) 203 1.00 (ref)  1.79 (1.09, 2.92)
Europe (n = 875) 162 1.00 (ref)  1.19 (0.66, 2.16)
Other (n = 268) 62 1.00 (ref)y  1.48 (0.63, 3.47)

Abbreviations: IRONMAN, International Registry for Men with Advanced Prostate Cancer; mHSPC, Metastatic hormone-sensitive prostate cancer;
CRPC, Castration resistant prostate cancer.

aHazard ratios (HR) and 95% confidence intervals obtained from Cox proportional hazards model.
Adjusted for living arrangement (living alone vs. not living alone), age at enrollment (continuous), disease state (MHSPC vs. CRPC), continent of

enrollment (North America, Europe, and other), self-reported race (white vs. non-white), employment status (not working vs. currently working),
smoking status (current non-smoker vs. current smoker), family history of prostate cancer (yes vs. no), and PSA at enrollment (continuous).
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Table 3.

The associations between marital status and living arrangements jointly categorized and all-cause mortality
overall and stratified by disease state, age, and continent of enrollment in IRONMAN (N=2,119), 2017-20234

Deaths,n  Married Not married, Livingalone Not married, Not living alone

Overall (age adjusted only) 427 1.00 (ref) 0.96 (0.73, 1.26) 1.38 (0.96, 1.97)
Overall (fully adjusted) 2 427 1.00 (ref) 0.96 (0.73, 1.26) 1.41 (0.98, 2.02)
Disease state
mMHSPC (n = 1,401) 209 1.00 (ref) 0.92 (0.61, 1.36) 1.61 (1.01, 2.55)
CRPC (n = 718) 218 1.00 (ref) 0.95 (0.64, 1.39) 1.12 (0.62, 2.03)
Agegroup (in years)
<70 (n = 956) 175 1.00 (ref) 0.73 (0.46, 1.16) 1.02 (0.56, 1.86)
>70 (n=1,163) 252 1.00 (ref) 1.11(0.79, 1.57) 1.70 (1.08, 2.67)
Continent of enrollment
North America (n = 976) 203 1.00 (ref) 0.95 (0.63, 1.44) 1.80 (1.08, 2.99)
Europe (n = 875) 162 1.00 (ref) 1.17 (0.78, 1.75) 1.14 (0.59, 2.18)
Other (n = 268) 62 1.00 (ref) 0.46 (0.16, 1.28) 1.46 (0.61, 3.48)

Abbreviations: IRONMAN, International Registry for Men with Advanced Prostate Cancer; mHSPC, Metastatic hormone-sensitive prostate cancer;
CRPC, Castration resistant prostate cancer.

aHazard ratios (HR) and 95% confidence intervals obtained from Cox proportional hazards model.
b . . . . .
Adjusted for age at enrollment (continuous), disease state (MHSPC vs. CRPC), continent of enrollment (North America, Europe, and other),

self-reported race (white vs. non-white), employment status (not working vs. currently working), smoking status (current non-smoker vs. current
smoker), family history of prostate cancer (yes vs. no), and PSA at enrollment (continuous).
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Table 4.

Sensitivity analyses with alternative categorization of marital status, expanded list of covariate adjustment, and
modifying follow up time in IRONMAN (N=2,119), 2017-20234

Deaths,n Married Not Married

Main analysis (Overall, fully adjusted?) 427 1.00 (ref) 1.4 (1.02, 2.02)
Categorical marital status (n =2,119) 427 — —

Divorced/separated (n = 222) 43 1.00 (ref)  1.30(0.87,1.94)

Widowed (n = 123) 33 1.00 (ref)  1.89 (1.22, 2.94)

Never married (n = 107) 18 1.00 (ref) 1.18 (0.67, 2.05)

Additionally adjusting for Education, Gleason score, and ECOG (Binary) (n = 1,489) 284 1.00 (ref) 1.49(0.97,2.22)

Abbreviations: IRONMAN, International Registry for Men with Advanced Prostate Cancer; ECOG, Eastern Cooperative Oncology Group.
aHazard ratios (HR) and 95% confidence intervals obtained from Cox proportional hazards model.
bAdjusted for living arrangement (living alone vs. not living alone), age at enroliment (continuous), disease state (MHSPC vs. CRPC), continent of

enrollment (North America, Europe, and other), self-reported race (white vs. non-white), employment status (not working vs. currently working),
smoking status (current non-smoker vs. current smoker), family history of prostate cancer (yes vs. no), and PSA at enroliment (continuous).
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