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Abstract
Background: Despite the high incidence and mortality of prostate cancer (PCa) in 
the Unites States, few risk factors have been consistently linked with these PCa out-
comes. Assessing proxies of reproductive factors may offer insights into PCa patho-
genesis. In this study, we examined fatherhood status as a proxy of fertility in relation 
to total, nonaggressive, aggressive, and fatal PCa.
Methods: We examined participants of two cohorts, the NIH-AARP Diet and Health 
(NIH-AARP) Study and Prostate, Lung, Colorectal, and Ovarian (PLCO) Cancer 
Screening Trial. We used Cox proportional hazards regression to estimate hazard 
ratios (HRs) and 95% confidence intervals of associations between fatherhood status 
and number of children sired in relation to PCa incidence.
Results: Fatherhood status (one or more children vs. childless) was positively associ-
ated with total PCa risk in NIH-AARP or PLCO, but was not statistically significant 
(p = 0.06 and 0.55, respectively). Number of children sired indicated a slightly el-
evated risk of total PCa, but HRs were rarely significant and were of a fairly con-
stant magnitude with no discernable trend relative to the childless referent group. 
Associations were similar for nonaggressive and aggressive PCa. The trend test for 
fatal PCa was statistically significant in NIH-AARP (ptrend < 0.01), despite none of 
the individual categorical point estimates reaching this threshold.
Conclusion: This study provides tentative evidence that fathering children is associ-
ated with a slightly increased PCa risk. Future research should strive to assess better 
proxies of reproductive function in relation to aggressive and fatal PCa to provide 
more specific evidence for this putative relationship.
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1 |  INTRODUCTION

In the United States (U.S.), the 2020 estimates for the number 
of new incident prostate cancer (PCa) cases is 191,930 and the 
estimated number of PCa-related deaths is 33,330.1 Despite 
PCa being so prevalent, few factors have been consistently 
associated with PCa risk. Age, family history of PCa, race/
ethnicity, geographic location (including migration), and ger-
mline genetic variants are among the established risk factors.2-4 
However, other risk factors that have demonstrated putative as-
sociations with PCa require further examination. In particular, 
sex-steroid hormones and reproductive factors have long been 
considered to play a role in PCa pathogenesis and progression. 
The number of children sired (fatherhood status) has been stud-
ied as a proxy exposure of fertility.5 Despite a systematic review 
and meta-analysis of 11 studies reporting a reduced risk of PCa 
associated with being childless (OR 0.91, 95% CI 0.87–0.96), 
there was significant between-study heterogeneity (p < 0.001, 
I2 = 88%).6 A more recent study within the UK Biobank Cohort 
did find a similarly reduced PCa risk associated with having 
never fathered children (HR 0.89, 95% CI 0.81–0.97),7 possibly 
indicating that a greater evidence base may help further elu-
cidate this association as well as the sources of heterogeneity. 
This is supported by the fact that some prior studies have been 
limited in their ability to assess these relationships due to im-
precise definitions of fatherhood status, high potentials for re-
sidual confounding, small sample sizes, and limited assessment 
of disease aggressiveness.

In an effort to provide more definitive findings, we ex-
amined fatherhood status as a proxy for fertility in men in 
relation to total, nonaggressive, aggressive, and fatal PCa 
risks in two large U.S.-based cohort studies; the NIH-AARP 
Diet and Health (NIH-AARP) Study and the Prostate, Lung, 
Colorectal, and Ovarian (PLCO) Cancer Screening Trial. 
This study includes longer follow-up time than previous stud-
ies and includes stratification by tumor aggressiveness.

2 |  METHODS

2.1 | Study population

2.1.1 | NIH-AARP diet and health study

This study and its participants were previously described.8 In 
brief, 567,169 individuals were enrolled from 1995 to 1996 via 
a baseline questionnaire (BQ), and followed up by a risk fac-
tor questionnaire (RFQ) in 1996 to 1997. The RFQ included 
questions about fatherhood and 334,905 of the BQ respondents 
returned a valid RFQ questionnaire. From these 334,905 indi-
viduals, we excluded women (n = 136,407), proxy respondents 
(n  =  10,383), death certificate only cases of prostate cancer 
without a confirmed prostate cancer diagnosis (n = 1580), men 

diagnosed with any cancer (excluding nonmelanoma skin can-
cer) prior to the return of their RFQ questionnaire (n = 9634), 
men diagnosed with carcinoma in situ or stage 0 PCa (n = 62), 
men with diagnosis dates equal to the date of RFQ question-
naire return (10), and men with incomplete fatherhood re-
sponses (missing number of sons and/or number of daughters, 
n = 14,904), resulting in 161,925 men in our analytic popula-
tion. In a sensitivity analysis, we added back into the analytic 
population men who had partially incomplete fatherhood re-
sponses (missing number of sons or missing number of daugh-
ters, with the missing response recoded to “0” providing for a 
total sensitivity analytic population of 162,894 [Table S1]).

For the RFQ questionnaire the following questions were 
asked in reference to number of children sired: “Do you have 
any full- or half-sisters, full- or half-brothers, daughters, or 
sons, either living or deceased? Include blood relatives only 
(if no, skip ahead),” “How many daughters do you have, both 
living and deceased? Include blood relatives only,” and “How 
many sons do you have, both living and deceased? Include 
blood relatives only.”

2.1.2 | PLCO cancer screening trial

This study and its participants were previously described.9 
In brief, 154,887 individuals were enrolled from 1993 to 
2001. A baseline questionnaire (BQ) was completed at en-
rollment and a supplemental questionnaire (SQX) that in-
cluded questions on fatherhood was sent to all participants 
during 2006–2008. 102,884 of the BQ respondents returned 
a valid SQX questionnaire. From these 102,884 individuals, 
we excluded women (n = 54,679), men with any cancer di-
agnosis (excluding nonmelanoma skin cancer) prior to the 
return of their SQX questionnaire (n  =  8105), and incom-
plete fatherhood responses (n = 13,252), resulting in 26,848 
men in our analytic population. The sensitivity analysis with 
recoded partially incomplete fatherhood responses (as done 
for NIH-AARP) added back 3519 men to the PLCO cohort, 
providing for a total sensitivity analytic population of 30,367 
(Table S1).

For the SQX questionnaire, there were check boxes for 
respondents to record numbers of isisters, brothers, daugh-
ters, and sons. The question that headed these response check 
boxes were as follows: “How many of each of the following 
blood relatives (do not count half-sisters or half-brothers) do/
did you have? (Please include any deceased).”

2.2 | Identification of incident PCa cases and 
PCa-specific mortality

The primary outcome of interest for our analyses was first 
incident PCa, as well as the subsets of nonaggressive and 
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aggressive PCa. We defined nonaggressive and aggres-
sive PCa using the clinical cancer stage and Gleason score 
information from both the NIH-AARP and PLCO cohorts. 
Clinical cancer stage was determined using the TNM stag-
ing system and categorized according to the American Joint 
Committee on Cancer (AJCC) Staging Manual, fifth edition. 
For our analysis, nonaggressive PCa was defined as clinical 
cancer stage ≤II or Gleason score <8, and aggressive PCa 
was defined as clinical cancer stage ≥III, Gleason score ≥8 
and/or fatal PCa for NIH-AARP and PLCO. The nonaggres-
sive and aggressive PCa cases do not sum to total PCa, since 
some individuals with confirmed PCa did not report data on 
stage or grade.

Our secondary outcome of interest was fatal PCa, which 
was defined as PCa being the underlying cause of death with 
a prior confirmed PCa diagnosis. Fatal PCa cases were as-
certained through periodic linkage to the National Death 
Index (NDI), cancer registry linkage, and Social Security 
Administration Death Master File, with confirmation from 
proxy responses.8 Due to limited fatal PCa cases in the PLCO 
cohort (n = 3 childless men, n = 69 fathers), we were only 
able to examine this outcome in the NIH-AARP cohort.

2.3 | Statistical analyses

Cox proportional hazards regression models were used to 
estimate hazard ratios (HRs) and 95% confidence intervals 
(CIs) for the associations between fatherhood status and PCa 
incidence and mortality. Tests for trend were conducted by 
treating the number of offspring as a continuous variable in 
the Cox regression model. For our analyses of incident PCa 
risks, follow-up time started at calendar month (from which 
offspring status was recalled) and continued until event of 
interest (incident PCa) or right censoring due to loss to fol-
low-up, death, incidence of other cancer diagnosis, or end 
of follow-up (NIH-AARP: 31 December 2011; PLCO: 31 
December 2014), whichever occurred first. For our analysis 
of fatal PCa, follow-up time started at calendar month (from 
which offspring status was recalled) and continued until 
event of interest (PCa-specific mortality) or right censoring 
due to loss to follow-up, death due to another cause, or end 
of follow-up up (NIH-AARP: 31 December 2011; PLCO: 31 
December 2014). Calendar time was used as the underlying 
time metric and the baseline hazards were stratified by cat-
egorical age groups (NIH-AARP: ≤55, 55–60, 60–65, 65–
70, and >70 years old; PLCO: ≤65, 65–70, 70–75, 75–80, 
and >80  years old). We assessed the proportional hazards 
assumption by testing whether smoothed, scaled Schoenfeld 
residuals significantly deviated from a nonzero slope when 
regressed against log time.

Covariates that were, a priori, deemed to be potential 
confounders included: education, race, marital status, state/

center, and randomization arm (PLCO). All statistical tests 
were two-sided and statistical significance was defined as 
p < 0.05.

To assess potential effect measure modification of marital 
status and PSA screening history, we compared nested mod-
els with the inclusion of multiplicative interaction terms and 
tested whether model fit was significantly improved using the 
likelihood ratio test. Stratified analyses were conducted if sta-
tistically significant (p < 0.05) effect measure modification 
was detected.

Sensitivity analyses included: (a) recoding partially in-
complete fatherhood responses (daughter or son) to zero; 
(b) reclassifying marital status from three categories (never 
married, formerly married/widowed, and currently married) 
to four (never married, married, formerly married, and wid-
owed); and, (c) excluding never married men.8 Statistical 
analyses were conducted using SAS version 9.4 (SAS 
Institute Inc.).

3 |  RESULTS

Descriptive statistics for each of the two cohorts are shown in 
Table 1. At the time that fatherhood status was ascertained, 
men in the NIH-AARP cohort had a younger average age 
(63 ± 5 years) compared with men in PLCO (71 ± 6 years). 
Men enrolled in NIH-AARP were more likely to have ob-
tained a college or higher degree (70%) compared with men 
enrolled in PLCO (46%). Higher proportions of NIH-AARP 
(72% prostate-specific antigen [PSA], 84% digital rectal ex-
amination [DRE]) participants had undergone prostate can-
cer screening compared with PLCO trial (47% PSA, 57% 
DRE) participants. Annual household income, provided via 
census collected data for NIH-AARP participants, showed 
that NIH-AARP and PLCO had a similar distribution with 
a majority of men falling in the $20,000–$49,999 income 
bracket followed by the $50,000–$99,999 income bracket. 
Most men reported no family history of prostate cancer in 
both NIH-AARP (86%) and PLCO (91%). Other descriptive 
characteristics were similar across both cohorts.

The median person-years of follow-up for NIH-AARP 
was 15.1 and for PLCO was 7.9. There were 17,841 incident 
PCas in NIH-AARP and 1779 incident PCas in PLCO. Of 
these, 4512 (25%) and 377 (21%) were aggressive in NIH-
AARP and PLCO, respectively (Table  1). There were 710 
fatal PCas in NIH-AARP and 72 in PLCO (Table 1). When 
we included individuals that had partially incomplete fa-
therhood responses, there were very small increases in these 
numbers (total incident PCas  =  17,941 in NIH-AARP and 
1987 in PLCO; Table S1).

For NIH-AARP, the association of fatherhood status 
(one or more child vs. childless) with total PCa was posi-
tive (HR=1.06), but did not reach the designated threshold 
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T A B L E  1  Descriptive characteristics of men by cohort according to prostate cancer status

NIH-AARP PLCO

Total population Prostate cancer cases
Nonaggressive 
prostate cancer

Aggressive prostate 
cancer

Fatal prostate  
cancer Total population Prostate cancer cases

Nonaggressive prostate 
cancer

Aggressive prostate 
cancer

Fatal prostate 
cancer

Descriptive 
characteristics N % N % N % N % N % N % N % N % N % N %

Number of participants 161,925 17,841 13,041 4512 710 26,848 1779 1399 377 72
Enty age (mean, SD) 63.0 ± 5.3 63.6 ± 5.0 63.6 ± 5.0 63.6 ± 5.0 65.2 ± 4.4 71.2 ± 5.8 70.6 ± 5.4 70.1 ± 5.2 72.5 ± 5.7 75.0 ± 6.1
BMI (mean, SD) 27.1 ± 4.2 26.8 ± 3.8 27.0 ± 3.8 27.0 ± 4.0 27.2 ± 4.0 27.7 ± 4.4 27.5 ± 4.1 27.5 ± 4.0 27.5 ± 4.4 27.0 ± 4.0
Height (mean, SD) 70.2 ± 2.9 70.2 ± 2.9 70.2 ± 2.9 70.3 ± 2.9 70.5 ± 2.9 69.8 ± 2.8 69.8 ± 2.8 69.9 ± 2.8 69.5 ± 2.8 69.0 ± 2.7
Fatherhood status

Childless 17,986 11.1 1794 10.1 1315 10.1 449 10.0 77 10.8 1922 7.2 123 6.9 102 7.3 21 5.6 3 4.2
One or more children 143,939 88.9 16,047 89.9 11,726 89.9 4063 90.0 633 89.2 24,926 92.8 1656 93.1 1297 92.7 356 94.4 69 95.8

Marital status
Currently married/living 

as married
138,431 85.5 15,548 87.1 11,404 87.4 138 3.1 27 3.8 22,441 83.6 1526 85.8 1211 86.6 312 82.8 54 75.0

Formerly married/
widowed

17,059 10.5 1682 9.4 1197 9.2 453 10.0 93 13.1 3735 13.9 207 11.6 148 10.6 59 15.6 17 23.6

Never married 5613 3.5 536 3.0 386 3.0 3903 86.5 586 82.5 485 1.8 31 1.7 27 1.9 4 1.1 1 1.4
Unknown 822 0.5 75 0.4 54 0.4 18 0.4 4 0.6 187 0.7 15 0.8 13 0.9 2 0.5 0 0.0

Education
<12 years 7399 4.6 726 4.1 521 4.0 179 4.0 31 4.4 1440 5.4 71 4.0 54 3.9 17 4.5 4 5.6
High school/some 

college
38,051 23.5 3930 22.0 2868 22.0 1012 22.4 172 24.2 12,939 48.2 838 47.1 646 46.2 191 50.7 39 54.2

College degree or higher 112,898 69.7 12,806 71.8 9370 71.9 3231 71.6 489 68.9 12,414 46.2 865 48.6 695 49.7 168 44.6 29 40.3
Unknown 3577 2.2 379 2.1 282 2.2 90 2.0 18 2.5 55 0.2 5 0.3 4 0.3 1 0.3 0 0.0

Race
White 151,812 93.8 16,580 92.9 12,114 92.9 4193 92.9 662 93.2 24,307 90.5 1584 89.0 1250 89.3 331 87.8 61 84.7
Black 3514 2.2 621 3.5 459 3.5 156 3.5 29 4.1 516 1.9 53 3.0 36 2.6 17 4.5 3 4.2
Other 4982 3.1 470 2.6 335 2.6 128 2.8 10 1.4 1494 5.6 108 6.1 84 6.0 24 6.4 6 8.3
Unknown 1617 1.0 170 1.0 133 1.0 35 0.8 9 1.3 531 2.0 34 1.9 29 2.1 5 1.3 2 2.8

Income
<$20,000 1620 1.0 166 0.9 113 0.9 50 1.1 10 1.4 1913 7.1 103 5.8 76 5.4 26 6.9 9 12.5
$20,000–$49,999 77,394 47.8 8234 46.2 6033 46.3 2051 45.5 343 48.3 9817 36.6 600 33.7 448 32.0 152 40.3 31 43.1
$50,000–$99,999 73,394 45.3 8269 46.3 6044 46.3 2105 46.7 321 45.2 8429 31.4 594 33.4 501 35.8 92 24.4 14 19.4
$100,000–$200,000 9419 5.8 1162 6.5 842 6.5 306 6.8 36 5.1 2627 9.8 226 12.7 187 13.4 39 10.3 4 5.6
>$200,000 98 0.1 10 0.1 9 0.1 0 0.0 0 0.0 480 1.8 42 2.4 33 2.4 9 2.4 1 1.4
Prefer not to answer 2595 9.7 144 8.1 97 6.9 46 12.2 10 13.9
Unknown 987 3.7 70 3.9 57 4.1 13 3.4 3 4.2

Smoking status
Never 48,140 29.7 5994 33.6 4418 33.9 1484 32.9 176 24.8 9768 36.4 697 39.2 555 39.7 141 37.4 27 37.5
Former 93,296 57.6 9957 55.8 7299 56.0 2499 55.4 412 58.0 15,037 56.0 969 54.5 746 53.3 211 56.0 40 55.6
Current 14,997 9.3 1309 7.3 914 7.0 373 8.3 94 13.2 1776 6.6 106 6.0 87 6.2 19 5.0 4 5.6
Unknown 5492 3.4 581 3.3 410 3.1 156 3.5 28 3.9 267 1.0 17 1.0 11 0.8 6 1.6 1 1.4

Family first degree history of prostate cancer
No 139,468 86.1 14,997 84.1 10,930 83.8 3817 84.6 575 81.0 24,304 90.5 1570 88.3 1232 88.1 335 88.9 66 91.7
Yes 4980 3.1 949 5.3 707 5.4 226 5.0 45 6.3 1943 7.2 187 10.5 151 10.8 36 9.5 6 8.3

Unknown 17,477 10.8 1895 10.6 1404 10.8 469 10.4 90 12.7 601 2.2 22 1.2 16 1.1 6 1.6 0 0.0
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T A B L E  1  Descriptive characteristics of men by cohort according to prostate cancer status

NIH-AARP PLCO
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for statistical significance (p = 0.06). Associations between 
fatherhood status and nonaggressive, aggressive, and fatal 
PCa risks were in a similar direction, but with larger p val-
ues (Table 2). For PLCO, associations were also positive, but 
not statistically significant for total, nonaggressive, and ag-
gressive PCa risk. The 72 fatal PCa cases in PLCO were not 
amenable to a converged model likely due to the fact that only 
three men had indicated they were childless. Associations 
were similar when including the small additional number of 
men with partially incomplete fatherhood questionnaire re-
sponses (Table S2).

Assessment of the association between number of chil-
dren sired and PCa risk were similar across the two cohorts 
(Table 3), with slightly elevated HRs that were rarely signif-
icant and were of a fairly constant magnitude with no dis-
cernable trend relative to the childless referent group. This 
was true for total, nonaggressive, and aggressive PCa, with 
the latter showing a slightly stronger, albeit nonsignificant, 
association in PLCO compared with NIH-AARP. The trend 
test for fatal PCa was statistically significant in NIH-AARP 
(ptrend = 0.0047), despite none of the individual categorical 
point estimates reaching this threshold.

There was no evidence of effect measure modification 
by marital status (total PCa, p = 0.23 for NIH-AARP and 
p = 0.49 for PLCO; nonaggressive PCa, p = 0.10 for NIH-
AARP and p = 0.51 for PLCO; aggressive PCa, p = 0.71 
for NIH-AARP and p  =  0.88 for PLCO; and fatal PCa, 
p  =  0.84 for NIH-AARP). There was tentative evidence 
for effect measure modification by PSA screening history 

in NIH-AARP (total PCa, p  =  0.05 for NIH-AARP and 
p = 0.06 for PLCO; nonaggressive PCA, p = 0.37 for NIH-
AARP and p = 0.06 for PLCO; aggressive PCa, p = 0.04 
for NIH-AARP and p  =  0.75 for PLCO; and fatal PCa, 
p = 0.99 for NIH-AARP) and stratified analyses by PSA 
screening history for NIH-AARP examining total PCa and 
aggressive PCa risk (Table S4). Sensitivity analyses of re-
classification of marital status and exclusion of never mar-
ried men did not materially change the presented results 
(results not shown). Associations for both NIH-AARP 
and PLCO cohorts were unaltered when we included 
subjects with partially incomplete fatherhood responses 
(Tables S1–S3).

4 |  DISCUSSION

In this study of two large U.S.-based prospective cohort 
studies with long follow-up, we examined the association 
between fatherhood status and PCa risks. Fatherhood status 
(one or more children vs. childless) was positively associ-
ated with total PCa risk in NIH-AARP or PLCO, but was not 
statistically significant. We observed slightly elevated risk of 
total, nonaggressive, and aggressive PCa risk in relation to 
number of children sired, but HRs were rarely significant and 
were of a fairly constant magnitude with no discernable trend 
relative to the childless referent group. The trend test for fatal 
PCa, in NIH-AARP, was statistically significant even though 
none of the individual categorical point estimates reached 

NIH-AARP PLCO

Total population Prostate cancer cases
Nonaggressive 
prostate cancer

Aggressive prostate 
cancer

Fatal prostate  
cancer Total population Prostate cancer cases

Nonaggressive prostate 
cancer

Aggressive prostate 
cancer

Fatal prostate 
cancer

Descriptive 
characteristics N % N % N % N % N % N % N % N % N % N %

PSA screening history

No 33,290 20.6 3098 17.4 2100 16.1 942 20.9 197 27.7 12,034 44.8 801 45.0 626 44.7 174 46.2 37 51.4

Yes 116,118 71.7 13,568 76.0 10,116 77.6 3231 71.6 455 64.1 12,604 46.9 832 46.8 663 47.4 167 44.3 29 40.3

Unknown 12,517 7.7 1175 6.6 825 6.3 339 7.5 58 8.2 2210 8.2 146 8.2 110 7.9 36 9.5 6 8.3

Digital rectal examination history

No 22,273 13.8 2090 11.7 1411 10.8 639 14.2 139 19.6 10,753 40.1 726 40.8 571 40.8 154 40.8 30 41.7

Yes 135,619 83.8 15,351 86.0 11,348 87.0 3763 83.4 555 78.2 15,418 57.4 1013 56.9 798 57.0 213 56.5 41 56.9

Unknown 4033 2.5 400 2.2 282 2.2 110 2.4 16 2.3 677 2.5 40 2.2 30 2.1 10 2.7 1 1.4

Diabetes

No 146,449 90.4 16,697 93.6 12,221 93.7 4209 93.3 660 93.0 21,831 81.3 1479 83.1 1177 84.1 300 79.6 55 76.4

Yes 15,476 9.6 1144 6.4 820 6.3 303 6.7 50 7.0 4237 15.8 246 13.8 180 12.9 65 17.2 15 20.8

Unknown N/Aa N/Aa N/Aa N/Aa N/Aa N/Aa N/Aa N/Aa N/Aa N/Aa 780 2.9 54 3.0 42 3.0 12 3.2 2 2.8

Abbreviations: BMI, body mass index; PSA, prostate specific antigen.
aNot applicable because the question only elicited affirmative responses for this condition and was therefore coded binary. 

T A B L E  1  (Continued)
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this threshold. Overall, this study provides tentative evidence 
that fathering children is associated with a slightly increased 
PCa risk.

A prior meta-analysis of 11 studies has also reported 
a significant reduction in PCa risk for childless men 
compared with men who had fathered at least one child 
(OR 0.91, 95% CI 0.87–0.96), but there was significant 
between-study heterogeneity,6 underscoring the incon-
sistency in the existing literature. Previous studies have 
observed a reduced risk of PCa among childless men com-
pared to men that are fathers.6,7 Potential explanations for 
inconsistent results include the inability to discern inten-
tion versus infertility, as well as geographical, financial, 
and birth cohort differences that could affect the magnitude 
of such bias. Given the complex wording of questions and 
responder-determined skip patterns in extensive question-
naires, exposure ascertainment bias may also contribute to 
between-study heterogeneity. Despite these inconsisten-
cies, there is lateral supporting evidence that men whose 
female partners used in vitro fertilization (IVF) or intracy-
toplasmic sperm injection (ICSI) had an increased risk of 
PCa, particularly earlier disease, compared with men who 
succeeded in natural conception.10

Biological explanations that may underlie the observed 
association between subfertility and PCa may be PSA dy-
namics,11 local (prostate) inflammation,12 Y chromosome 
genetics/epigenetics,13 shared genetic etiology such as DNA 
repair,14 environmental exposures such as endocrine disrupt-
ing chemicals,15 among other hypotheses.16,17

Strengths of our study include the similarity of the ques-
tionnaires and descriptive characteristics of NIH-AARP 
and PLCO for comparison, the large sample sizes available 
for analysis, and the availability of a range of covariates 
that we assessed as potential confounders and effect mod-
ifiers. Another strength of our study is the use of extended 
follow-up data on case ascertainment and mortality for the 
men in NIH-AARP from the prior analysis using this co-
hort (17,841 PCa cases in our analysis vs. 8134 PCa cases8 
in a prior analysis). A limitation of our study was the small 
number of childless prostate cancer cases in the PLCO co-
hort. As such, we recommend a cautious interpretation of 
the PLCO results and a greater reliance being placed on 
estimates from NIH-AARP. The use of childless status as 
a proxy for subfertility is a limitation and we did not have 
information to assess to what degree this population rep-
resented subfertility/infertility or was attributable to per-
sonal preference. Additionally, the high number of men 
that did not provide responses on number of offspring is 
a limitation for this study. In examining the questionnaires 
from NIH-AARP and PLCO, it is possible that the men 
accidentally skipped over these questions if they did not 
have siblings without realizing the questions were relevant 
to siblings and offspring. A final limitation is that we were 
unable to examine fatal PCa in the PLCO cohort due to a 
limited number of outcomes (n = 72).

Future research should strive to assess more specific 
metrics of reproductive function—such as subfertility/in-
fertility, primary/secondary hypogonadism, and hormone 

NIH-AARP PLCO

Total population Prostate cancer cases
Nonaggressive 
prostate cancer

Aggressive prostate 
cancer

Fatal prostate  
cancer Total population Prostate cancer cases

Nonaggressive prostate 
cancer

Aggressive prostate 
cancer

Fatal prostate 
cancer

Descriptive 
characteristics N % N % N % N % N % N % N % N % N % N %

PSA screening history

No 33,290 20.6 3098 17.4 2100 16.1 942 20.9 197 27.7 12,034 44.8 801 45.0 626 44.7 174 46.2 37 51.4

Yes 116,118 71.7 13,568 76.0 10,116 77.6 3231 71.6 455 64.1 12,604 46.9 832 46.8 663 47.4 167 44.3 29 40.3

Unknown 12,517 7.7 1175 6.6 825 6.3 339 7.5 58 8.2 2210 8.2 146 8.2 110 7.9 36 9.5 6 8.3

Digital rectal examination history

No 22,273 13.8 2090 11.7 1411 10.8 639 14.2 139 19.6 10,753 40.1 726 40.8 571 40.8 154 40.8 30 41.7

Yes 135,619 83.8 15,351 86.0 11,348 87.0 3763 83.4 555 78.2 15,418 57.4 1013 56.9 798 57.0 213 56.5 41 56.9

Unknown 4033 2.5 400 2.2 282 2.2 110 2.4 16 2.3 677 2.5 40 2.2 30 2.1 10 2.7 1 1.4

Diabetes

No 146,449 90.4 16,697 93.6 12,221 93.7 4209 93.3 660 93.0 21,831 81.3 1479 83.1 1177 84.1 300 79.6 55 76.4

Yes 15,476 9.6 1144 6.4 820 6.3 303 6.7 50 7.0 4237 15.8 246 13.8 180 12.9 65 17.2 15 20.8

Unknown N/Aa N/Aa N/Aa N/Aa N/Aa N/Aa N/Aa N/Aa N/Aa N/Aa 780 2.9 54 3.0 42 3.0 12 3.2 2 2.8

Abbreviations: BMI, body mass index; PSA, prostate specific antigen.
aNot applicable because the question only elicited affirmative responses for this condition and was therefore coded binary. 
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therapies—in relation to aggressive and fatal PCa to pro-
vide stronger evidence and further insight into these puta-
tive relationships.
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