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ABSTRACT

Introduction: Prostate cancer (PCa) is one of the leading causes of cancer death in men and remains one of the
most diagnosed malignancies worldwide. Ongoing public health efforts continue to promote protective factors,
such as diet, physical activity, and other lifestyle modifications, against PCa development. Masturbation is a
nearly universal safe sexual activity that transcends societal boundaries and geography yet continues to be met
with stigma and controversy in contemporary society. Although previous studies have examined associations
between sexual activity and PCa risk, anecdotal relations have been suggested regarding masturbation practice

and PCa risk.

Aim: To provide a summary of the published literature and examine the contemporary evidence for relations
between masturbation practice and PCa risk.

Methods: A survey of the current literature using seven academic electronic databases was conducted using
search terms and key words associated with masturbation practice and PCa risk.

Main Outcome Measures: The practice of masturbation and its relation to PCa risk.

Results: The literature search identified study samples (n = 16) published before October 2015. Sample in-
clusions varied by study type, sample size, and primary objective. Protective relations (n = 7) between ejaculation
through masturbation and PCa risk were reported by 44% of the study sample. Age range emerged as a sig-
nificant variable in the relation between masturbation and PCa.

Conclusion: Findings included relations among masturbation, ejaculation frequency, and age range as individual
factors of PCa risk. No universally accepted themes were identified across the study sample. Throughout the
sample, there was insufficient agreement in survey design and data reporting. Potential avenues for new research
include frequency of ejaculation and age range as covarying factors that could lead to more definitive statements
about masturbation practice and PCa risk.
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INTRODUCTION

Prostate cancer (PCa), a progressive chronic neoplasm, is
among the leading causes of global cancer deaths in men.' An
estimated 1.1 million cases of PCa were diagnosed and 307,000
deaths were reported in 2012.” Identified for its varied global

geographic distribution,"” age-standardized rates in 2012
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were found to be highest in Australia and New Zealand, North
America, and Western and Northern Europe (~112, 97, 95,
and 85 per 100,000, respectively) owing mainly to the extensive
practice of prostate-specific antigen screening and biopsy exam-
ination in those regions, and low in Eastern and South-Central
Asia (~11 and 5 per 100,000 respectively).” PCa was among
the most common non-skin cancers, representing more than
13% (~ 221,000 estimated new cases) of all new cancer cases in
the United States in 2015" and the second most common cause
of cancer deaths in men (~42,000 estimated new cases), after
lung cancer, in the United Kingdom in 2011.° The global
incidence of PCa has led ongoing efforts to focus on preventive
strategies to decrease the economic and public health burden of
the disease.” Currently, some risk factors for PCa have been
firmly established and include older age,” race and ethnicity,’
and a family history of the disease.'” Continued public health
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efforts, such as prostate-specific antigen screening,'' nutrition
and dietary patterns,'>"? physical activity,'* and other lifestyle
and behavior modifications,'” continue to serve as protective
factors against PCa development. Other risk factors suggested
in the literature include obesity,'® occupational exposures,'”
sexually transmitted infections (STIs),'® practice of male
circumcision,'” vasectomy,”’ multiple sexual partners, and sexual
activity.”'

Masturbation is a common sexual activity that continues to
be met with apprehension and has been misunderstood and
mislabeled by societies since ancient times.”””*’ Contrary to pro-
gressive health standards and healthy sexual development,”*
some studies continue to suggest masturbation is a spiritual,
ethical, mental, and physical health threat to society.””**
Masturbation has become a research topic of growing interest as
it relates to physical, mental, and public health wellness.””*”*
From a public health perspective, masturbation is considered a
safe sexual activity and preventive approach similar to condom
use, partner limitation, male circumcision, and abstinence,
which carry no risk of pregnancy or STIs. Masturbation has
been suggested to have potental benefits to emotional and

sexual health.>"%?

The common and nearly universal prevalence of masturbation
continues to be well documented in several studies,?”*!?773°
suggesting masturbation is an integral sexual practice that is
part of the dynamics of sexual development, particularly during
adolescence. A stratified sample survey (n = 11,161) of the
general British population 16 to 44 years of age found that 73%
and 36.8% of men and women, respectively, reported mastur-
bating in the 4 weeks before the study.” Similarly, a cross-
sectional survey (n = 820) in the United States found that,
across age groups, more men (73.8%) reported masturbating
than women (48.1%), with masturbation occurrences increasing

. . 31
with age in men.

AIMS

Although previous studies have examined associations between

. . . 1 21,36,37
sexual activity and PCa risk,” 7"

no specific review has
examined the current literature and evidence linking masturba-

tion practice and PCa risk.

METHODS

A survey of the literature before October 2015 was carried out
to examine the association between masturbation practice and
PCa risk. Relevant articles were identified by applying search
strategies to seven academic electronic databases—PubMed, Sco-
pus, EBSCOhost, SpringerLink, Taylor & Francis Online, Wiley
Online, and ScienceDirect—using a combination of search terms
and key words: masturbation and prostatic carcinoma or prostate
cancer risk. All retrieved titles, abstracts, and full-text publications
were reviewed and screened for relevance to the topic.
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Inclusion Criteria

Inclusion criteria for refereed study samples included case-
control studies, cohort studies, case reports, case series studies,
literature reviews, meta-analyses, conference abstracts, commu-
nications, commentaries, editorials, brief reports, position,
practice, policy, and hypothesis-generating statements. Further-
more, references from retrieved articles were reviewed and
screened to identify additional applicable publications.

Exclusion Criteria

Publications were excluded if study samples described cancer
risks other than PCa, benign prostatic hypertrophy, prostatitis, or
other prostatic diseases. Non-refereed publications also were
excluded. No language or study quality restrictions were
imposed.

MAIN OUTCOME MEASURES

Main outcome measures were the practice of masturbation
and its relation to PCa risk.

RESULTS

The literature search progressed through three stages of
identification and analysis (Figure 1). An analysis of the literature
yielded 16 relevant articles published before October 2015 that
rendered conclusions about the relation between masturbation
and PCa risk (Table 1). Seven articles reported a protective effect
linked to masturbation or higher incidence of ejaculation per
month and PCa risk. Three articles suggested a causal effect by
reporting a moderate or higher correlation between masturbation
and PCa risk. Six articles reported no significant relations
(protective or causal) between masturbation and PCa risk. No
significant trends with respect to population location or study
methodology were found. Among articles that reported protec-
tive or causal conclusions, age range and type of ejaculation
emerged as unintentional yet potentially significant variables.

Of seven sample articles reporting a protective relation
between masturbation and PCa risk, four used large samples
(n > 100) that yielded methodologically controlled and statis-

36739 5ne used a small sample (n < 100)

tically significant results,
that yielded methodologically controlled and statistically signifi-
cant results,”’ and two reviewed large longitudinal studies in
comparative analyses. All protective findings were expressed as
relations; three of the seven articles reported contradictory
findings in their study populations related to controlled variables
(eg, age range). Three articles suggested a positive causal relation
between masturbation and PCa risk. One article used a small
case-control study (n < 100) and two reviewed other articles

36,41

included in this research sample and reported anecdotal

positive causal associations with PCa risk.

Age range and ejaculation type were prevalent in articles
suggesting a protective or causal effect. Research suggested a
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PubMed: 14
Scopus: 28
ScienceDirect: 340
EBSCOhost: 122
SpringerLink: 359

IDENTIFICATION

Wiley Online: 476

1512 total citations identified
from database search results-

Taylor & Francis Online: 173

231

abstract screening and

1472 citations excluded after

duplicates removed (N=40)

full-text screening for
relevance (N=13)

27 citations excluded after

SCREENING & ELIGIBILITY

3 citations added after

A

criteria (/N=16)

Scopus: 9
SpringerLink: 1
EBSCOhost: 3

INCLUDED

checking reference lists

Eligible citations passed full-
text screening and inclusion

Figure 1. Flow diagram of literature search process.

protective relation between masturbation and PCa risk and
highlighted age ranges of 40 to 49 years,?’é’@’43 50 to 59
years,””** and 60 to 69 years."* Causal relations associated with
younger age ranges included 20 to 29 years”® and 30 to 39
years.”® Incremental increases in ejaculation frequency per week
analyzed by age range across a longitudinal lifespan in a muld-
variate model were associated with decreased risk for PCa.>**"%?
Sample results were inconsistent in distinguishing ejaculation
with penile-vaginal intercourse (PVI) from masturbation. Study
location was not a significant finding.

DISCUSSION

No direct cause-effect relations were noted in the seven sample
articles reporting a protective relation between masturbation and
PCa. The most common theme among these protective relations

36,38,39 37,39,42,43

was age range and ejaculation frequency.

All studies reporting a protective relation viewed life stages in
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self-reported 10-year age ranges (eg, 40—49 years) and none
accounted for an age range beyond 70 years. Ejaculation fre-
quency was self-reported inconsistently across the sample; some
used ejaculations per week and others used per-month models.
Accounting for age range and ejaculation frequency as potentially
codependent variables, there was some agreement across studies
that frequent ejaculations later in life could lower the risk for
PCa. To control for advantages that married or coupled men
enjoy through regular sexual activity, masturbation could be a
significant variable in the PCa risk equation later in life. No
study in the sample controlled for the number of nocturnal
emissions, which usually would be considered an ejaculation in
the per-week and per-month models. As Leitzmann et al’” sug-
gested in their longitudinal study, the protective relation that
exists between ejaculation frequency and PCa could come from
different sources linked to more frequent ejaculation such as PVI,
other sexual activity involving penetration, masturbation, pre-
ejaculation arousal, and nocturnal emission.
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Table 1. Summary of Literature Search

Aboul-Enein et al

Study reference (year) Study design Effect Location*
Dimitropoulou et al (2009) Case-control Pr United Kingdom
Leitzmann et al (2004) Longitudinal Pr United States

Brody (2004) Review Ne United Kingdom
Oishi et al (1990) Case-control Pr Kyoto, Japan

Rotkin (1977) Case-control Ne United States

Giles et al (2003) Case-control Pr Melbourne, Australia
Oliver (2004) Review Ne United Kingdom

No authors listed (2005) Review Pr Australia, United States
Levin (2007) Review Ne United Kingdom

Liu et al (2007) Case-control Cu Hubei, China

Brody (2010) Review Ne United Kingdom
Jannini et al (2009) Review Ne L'Aquila, Italy
Yavascaoglu et al (1998) Case-control Pr Bursa, Turkey

Fox (2003) Review Pr Melbourne, Australia
Costa (2012) Review Cu Lisbon, Portugal
Hoseini (2013) Review Cu Hannover, Germany

Cu = causal; Ne = no effect; Pr = protective.
*Location not provided for sample articles that did not collect primary data.

Two studies in the research sample found potential causal
relations between ejaculations at younger age ranges and
PCa.”** Although these findings appear contradictory to other
sample findings, there is potential for a confounding relation
between type of early ejaculation and PCa risk. PVI and
masturbation data were not recorded and analyzed uniformly
across the research sample. In addition, protected vs unprotected
PVI was not clearly defined throughout the sample and could
represent a significant mitigating variable when linking ejacula-
tion frequency to PCa. The association between age range and
type of PVI (protected vs unprotected) also could adversely affect
sample findings. An assumption in this study is older men
engaging in unprotected PVI would report being married or
exclusively coupled vs younger men. This assumption further
suggests low STT prevalence in this population subgroup would
decrease PCa risk. Therefore, unprotected PVI in younger men
outside exclusive relationships or marriage could significantly
affect the strength of the relation between ejaculation frequency

and PCa risk.

Isaacs"® and Banerjee”” suggested that infrequent ejaculation
could be a risk factor for PCa in otherwise healthy men. This
proposition is based on a biological plausibility that infrequent
ejaculation increases retention of carcinogenic secretions in
the prostatic acini and a recurring emptying and draining of
stored prostatic fluid might decrease this retention.”®** Fox™
speculated more frequent ejaculation produces more therapeu-
tic amounts of biologic protective agents in addition to a flushing
of potential carcinogens. Fox"’ suggested biologic protective
agents found in lactating women could represent an interesting
parallel to frequent male ejaculation. One small study (n = 25)
in this sample measured serum prostate-specific antigen levels
just before ejaculation, 24 hours later, and 5 days later in men

23 to 25 years old.”” A significant decrease in serum level was
noted in 65% of participants at the 24-hour mark yet no sig-
nificant decreases were found at the 5-day mark. These findings
might corroborate protective findings that include ejaculation
frequency yet contradict causal relations at younger age ranges.

Throughout the study sample, there was insufficient agree-
ment in survey design. Examples of inconsistencies included
number of sexual partners, protected vs unprotected intercourse,
type of partnered sexual contact, definition of ejaculation, and
types of ejaculation (some research did not distinguish between
PVI and masturbation). Within these variations are new avenues
for research. High frequency of ejaculation is a common pro-
tective theme for PCa risk. Type of ejaculation (masturbation vs
sexual intercourse vs nocturnal emission), protected vs unpro-
tected intercourse, and age range present as covarying factors that
could lead to more definitive statements with less controversy
across the research continuum. In addition, the effect of sexual
behavior early in life is not clearly understood as a risk factor for
PCa later in life. Similar to childhood sun exposure as a risk
factor for malignancies in adulthood, early sexual activity inde-
pendent of STT could present as a predictive factor for PCa risk.

LIMITATIONS

Some limitations of this review are worth noting. This review
was limited to seven electronic databases that were selected
because of their collective academic rigor, biomedical scope, and
accessibility. In consequence, additional databases might have
added to the review in complexity and additional sample articles.
The extent of this review was limited to publication samples that
included masturbation as the main topic or a component of the
article’s overall aim and scope, which limited the sample to 16

Sex Med Rev 2016;4:229—-234
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articles. As a result, article samples discussing sexually related
factors such as ejaculation with vaginal, anal, or oral sex, ejacu-
lation frequency, sexual orientation, number of sex partners,
history of STTs, nocturnal emissions, contraceptive use, or other
forms of autoeroticism that did not specify the practice of
masturbation as a significant variable were not included in this
review. The authors acknowledge that valuable and applicable
data might have been excluded because of these delimitations.
Furthermore, future efforts along this line of inquiry might
consider removing masturbation as a delimitation and include
publications that investigate all types of ¢jaculation.

CONCLUSIONS

Data in the study sample provided numerous avenues for
investigation supported by statistically significant research. These
findings included relations among masturbation, ejaculation
frequency, and age range of ejaculation frequency as individual
functions of PCa risk. However, no universally accepted themes
were identified across the study sample. Some articles reported
protective relations between masturbation and ejaculation vari-
ables and PCa risk, some reported causal relations or no statis-
tically significant relation, and still other articles reported
multiple findings such as causal or no relation early in life and
protective relations later in life. In addition, no themes emerged
with respect to study location or sample size.

All findings considered as results and subsequently discussed
were correlational relations; no direct outcomes were specifically
caused by individual study variables. The possibilities for
contributing variables are many and might include differentiating
ejaculation types, differentiating between masturbatory ejacula-
tion and all other forms, defining type of ejaculation in age
categories, and sexual risk behaviors such as prophylactic use,
number of partners, frequency, and STI history. Age range
emerged as an important third variable in addition to mastur-
bation and PCa risk. Within this new variable, differences in
¢jaculation frequency and age range (early life vs late life)
emerged as a potential research direction for future investigation.

Effects associated with a single ejaculation and change in the
chemical composition of seminal fluid positively linked to PCa
were found in the sample. Although not the primary focus of this
study, change in the chemical composition of seminal fluid as a
function of ejaculation frequency and age range could be an
important avenue for future research. Potential for cause-effect
clinical findings were highlighted in the case-control samples
included in this study.
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