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Can there be consensus on whether vasectomy is a prostate cancer
risk factor?
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A 40-year-old man consults his urologist about having a
vasectomy. He is aware of vasectomy’s effectiveness in
preventing pregnancy, and he and his partner believe it is
the best birth control option for their family. While the
American Urological Association guidelines state that
clinicians need not discuss prostate cancer in pre-vasectomy
counseling of patients, many men are aware of published
reports on vasectomy and prostate cancer. If the patient is a
Black man or has a prostate cancer family history, he may
already be concerned about his higher prostate cancer
incidence and mortality [1, 2]. The patient may thoughtfully
ask how to weigh potential risks and benefits. The urolo-
gist’s response will depend on her understanding of the state
of evidence of vasectomy and prostate cancer, of the com-
plex methodologic issues, and for her patient, whether his
baseline risk factors will influence future cancer occurrence.
The above clinical scenario is not straightforward. A ran-
corous debate has ensued over three decades, since an early
report of a positive association between vasectomy and
prostate cancer [3]. Several epidemiologic investigations
have been published since, some methodologically rigor-
ous, others less so, and the research and clinical commu-
nities seem no closer to consensus.

A meta-analysis of 18 cohort and 36 case-control studies
appears in this issue of Prostate Cancer and Prostatic Diseases
[4]. The authors, appreciating the etiologic and biologic het-
erogeneity of prostate cancer [5], examined overall prostate
cancer and clinical subtypes based on stage, grade, and

mortality. Prostate specific antigen (PSA) screening has chan-
ged the interpretation of risk factor associations with overall
prostate cancer, as most cancers diagnosed in epidemiologic
studies in the PSA-era are low-risk.

To explore potential issues, the authors considered dif-
ferences in findings by level of bias (Newcastle-Ottawa
Scale), duration of follow-up, and publication year. They
report on associations with overall prostate cancer in studies
accounting for PSA screening, although eFigure 5’s title is
unclear. PSA screening can be a powerful confounder, as
men who undergo vasectomy often have closer medical
follow-up and screening. The direction of bias depends on
the outcome. On the one hand, PSA screening is strongly
and positively associated with an overall prostate cancer
diagnosis, inflating the relative risk estimate (Fig. 1A). On
the other, screening reduces advanced and fatal prostate
cancer. As such, confounding due to screening would bias
the relative risk towards the null value (Fig. 1B).

What are the key findings from this meta-analysis?
Across all 56 studies, vasectomy was associated with a
small but statistically significant risk of overall prostate
cancer (RR 1.18, 1.07–1.31). The relative risk was atte-
nuated, although still significant, when limited to low risk of
bias studies, including all cohort studies (RR 1.09,
1.04–1.14). Restricting to studies that adjusted for screening
in multivariable models, the relative risk was 1.06
(1.04–1.09). The relative risk was higher in studies assessed
to be of higher bias (1.31, 1.02–1.70). The interpretation of
overall prostate cancer as an endpoint varies across studies,
as it depends on the relative proportion of clinically sig-
nificant vs. indolent cancers in a population.

Given the powerful confounding effect of PSA screening,
could residual confounding account for the modestly excess
overall prostate cancer? While we do not know this from the
meta-analysis, the answer is potentially yes. In our Health
Professionals Follow-up Study (HPFS) [6], tightly controlling
for confounding by restricting to a highly screened subcohort
attenuated the relative risk and 95% confidence interval (RR
1.05, 0.94–1.17) compared to a simpler adjustment (RR 1.10,

* Lorelei A. Mucci
lmucci@hsph.harvard.edu

1 Department of Surgery, University of Maryland School of
Medicine, Baltimore, MD, USA

2 Departments of Nutrition, Harvard T.H. Chan School of Public
Health, Boston, MA, USA

3 Epidemiology, Harvard T.H. Chan School of Public Health,
Boston, MA, USA

12
34

56
78

90
()
;,:

12
34
56
78
90
();
,:

http://crossmark.crossref.org/dialog/?doi=10.1038/s41391-021-00400-w&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41391-021-00400-w&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41391-021-00400-w&domain=pdf
mailto:lmucci@hsph.harvard.edu


1.04–1.17). Within the PLCO screening trial, the relative risk
for vasectomy and prostate cancer was 1.11 (1.03–1.20) in the
usual care arm compared to 1.03 (0.95–1.11) in the screening
arm, minimally affected by confounding [7]. To our knowl-
edge, no other individual study in the meta-analysis investi-
gated screening’s impact to such depth. The meta-analysis
concludes that “From the current evidence, patients should be
fully informed of the risk of prostate cancer before vasectomy.”
Given the potential of residual confounding, and the modest
clinical significance of the absolute risk translated from the
relative risk, we suggest caution in translating these findings
into clinical practice.

Findings for clinically significant disease suggested a
small excess risk of advanced, high-grade cancers, but no
association with cancer mortality. There was no separate
presentation of results accounting for PSA screening.
However, as noted in the Health HPFS [6], the relative risk
for lethal prostate cancer was 1.19 (1.00–1.43) in the full
cohort and 1.56 (1.03–2.36) in the highly screened sub-
cohort, highlighting the potential for screening to bias risk
factor associations with advanced cancer towards the null.
Still, is this a causal finding? A preclinical study supports
the positive association of vasectomy and clinically sig-
nificant prostate cancer, where vasectomized mice had
increased incidence of poorly differentiated, increased
proliferation of prostate tumors compared to sham mice [8].
As a call to action, the epidemiologic and clinical com-
munities should unite to pool prospective cohort data, and
investigate associations of vasectomy and advanced/lethal

cancer risk carefully accounting for PSA screening inten-
sity. Such an approach is needed to provide the evidence
needed to make definitive interpretations of the findings.

In returning to the clinical scenario above, what is known
about vasectomy and prostate cancer among at-risk men?
Relatively little. Two multiethnic case-control studies [9, 10]
from the 1990s reported associations specifically among Black
men for prostate cancer overall, without adjustment for diag-
nostic intensity, and with mixed results. Such limited data is
emblematic of a greater unmet need, for well-done prospective
studies of prostate cancer etiology among Black men as well as
men at increased genetic susceptibility, populations that suffers
the greatest burden of prostate cancer.

There are two related issues remaining: Can we deter-
mine if relative risks of the magnitude seen for vasectomy
and prostate cancer are causal? If so, are they clinically
important? The former can be answered with the pooled
cohort analysis described above. The latter may depend on a
man’s lifetime prostate cancer risk. While a relative risk of
1.2 has minimal clinical impact for a man at low suscept-
ibility, his lifetime risk may be considerably higher if his
baseline risk is already elevated.
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Fig. 1 Is a directed acyclic graph (DAG) representing the effect of
PSA screening in prostate cancer epidemiology studies. A has
overall prostate cancer as the endpoint, and B has advanced or fatal
prostate cancer. In each figure, there is a directed arrow from vasectomy
and PSA screening, as men who undergo vasectomy will often have closer
medical evaluation and as a corollary greater frequency and intensity of
PSA screening. A. PSA screening is strongly and positively associated
with an overall prostate cancer diagnosis. Together with the positive
association between vasectomy and PSA screening, this results in biasing
the relative risk estimate for vasectomy and prostate cancer overall away
from the null value, or inflating the relative risk. B Over time, PSA
screening leads to a lower incidence of advanced prostate cancer and
ultimately reduced prostate cancer mortality. In contrast to the bias for
overall prostate cancer, confounding due to PSA screening biases the
relative risk toward the null value.
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