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H I G H L I G H T S

• Documented associations between activity and ovarian cancer are inconsistent.
• Ovarian cancer patients and survivors do achieve benefits from physical activity.
• Future studies of activity and cancer risk should use inactive referent groups.
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Despite the publication of two dozen observational epidemiological studies investigating the association
between recreational physical activity (RPA) and epithelial ovarian cancer (EOC) risk and survival over the
past two decades, taken collectively, data from retrospective and prospective studies are mixed and remain in-
conclusive.
Objective. Our primary purpose was to conduct a careful review and summary of the epidemiological literature
depicting the association between EOC and RPA in the framework of identifying factors whichmay be impeding
our ability to observe consistent associations in the literature. Secondly, in the backdrop of themore broad scien-
tific evidence regarding the benefits of RPA, we provide a summary of guidelines for practitioners to utilize in the
context of exercise prescription for cancer patients, including a discussion of special considerations and contra-
indications to exercise which are unique to EOC patients and survivors.
Methods. We performed a comprehensive literature search via PubMed to identify epidemiologic investigations
focused on the association between RPA and EOC. To be included in the review, studies had to assess RPA inde-
pendently of occupational or household activities.
Results. In total, 26 studies were identified for inclusion. Evidence of a protective effect of RPA relative to EOC risk
ismore consistent among-case control studies, with themajority of studies demonstrating significant risk reduc-
tions between 30 and 60% among the most active women. Among cohort studies, half yielded no significant as-
sociations, while the remaining studies provided mixed evidence of an association.
Conclusions. Given the limitations identified in the current body of literature, practitioners should not rely on in-
conclusive evidence to dissuade women from participating in moderate or vigorous RPA. Rather, emphasis
should be placed on the greater body of scientific evidencewhich has demonstrated that RPA results in a plethora
of health benefits that can be achieved in all populations, including those with cancer.

© 2015 Elsevier Inc. All rights reserved.
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1. Introduction

Invasive epithelial ovarian cancer is the deadliest gynecological
cancer in developed nations and the seventh most common and deadly
malignancy among women worldwide [1,2]. In the United States, 1 in
70 women will be diagnosed with ovarian cancer at some point in
their lifetime [3] and each year, there will be approximately 22,000
new patients and over 14,200 deaths from the disease [4]. Furthermore,
ovarian cancer ranks fifth in cancer deaths amongwomen in the U.S. and
it remains themost deadly gynecological cancer, with a five year overall
survival rate of only 44% for invasive tumors [4]. However, over 60% of
women are diagnosed with Stage III and IV disease, and for these
women, 5-year survival is more dismal, ranging between 18 and 27% [3].

Approximately 85% to 90% of all ovarian cancers are epithelial ovar-
ian carcinomas (EOC), which are further classified by tumor behavior
(borderline tumors vs. invasive epithelial tumors) and histological
subtype (low grade serous, high grade serous, endometrioid, clear cell,
mucinous or undifferentiated) [4,5]. EOCs are a heterogeneous group
of tumors that exhibit a wide variety of clinical manifestations, genetic
mutations and tumor morphologies, adding further difficulty to the
diagnosis and treatment of this lethal group of ovarian tumors [6].

The most well established risk factors for EOC are unmodifiable fac-
tors including age, Caucasian race, Ashkenazi Jewish decent, BRCA1/2
mutations and a family history of breast or ovarian cancer [5]. Mounting
evidence also suggests the use of post-menopausal hormones [5],
talcum powder in the genital area [5], and fertility drugs [4] have each
been associated with significant increased risk of EOC. Furthermore,
obesity, nulliparity, infertility, and endometriosis have also been associ-
ated with increased risk of EOC [4,5].

Conversely, well established protective factors include the use of oral
contraceptives [5], tubal ligation [5], breastfeeding [5], and risk-reducing
salpingo-oophorectomy for women with inherited BRCA1/2 mutations
[5]. Lastly, full-term pregnancy and giving birth prior to age 26 have
been associated with a lower risk of EOC in comparison to nulliparous
women, and risk has been shown to decrease with each additional
birth [4].

While some progress in the identification of risk and protective fac-
tors has been made in recent years, the pathogenesis of EOC is not well
characterized in regard tomodifiable lifestyle behaviors, such as dietary
factors or recreational physical activity (RPA) [2]. In fact, according to
the World Cancer Research Fund Global Network's Continuous Update
Project Report on Food, Nutrition, Physical Activity and the Prevention
of Ovarian Cancer (2014), no meaningful conclusions can be been
gleaned from the current body of scientific literature describing the as-
sociation betweenRPA and EOC risk [2]. However, this lack of consensus
is not due to a shortage of observational epidemiological research.
Indeed, over two dozen epidemiological investigations have examined
the associations between EOC risk with RPA and sedentary behavior,
but these data have been afflicted by conflicting or statistically insignif-
icant findings.

To this end, the primary purpose of the current review is to summa-
rize the findings from the available epidemiological literature depicting

the association between RPA and EOC risk and survival. Second, we
present a review of potential barriers to – and benefits of – RPA partic-
ipation, which are unique to cancer patients and survivors. Third, we
summarize the established organizational and governmental RPA
guidelines for practitioners to utilize in the context of exercise prescrip-
tion for cancer patients, including a discussion of special considerations
and contraindications to exercise which may be distinctly associated
with EOC patients and survivors.

2. Methods

We performed a comprehensive literature search via PubMed to
identify epidemiologic investigations depicting the association between
RPA and EOC. Keyword searches were conducted utilizing the following
terms and phrases: “physical activity”, “exercise”, “recreational activity”,
or “recreation” with “ovarian cancer”, “ovarian carcinoma”, “ovary”, or
“gynecological cancer”.

To be included in the current review, studies had to assess recreational
or leisure-time exercise or physical activity independently of occupational
activity or household activities associated with daily living. For the pur-
pose of this review, the term “recreational physical activity” encompasses
all physical activity performed during a person's leisure time, including all
types of sport and exercise. Additionally, the epidemiological studies
reviewed herein had to report original measures of association resulting
from multivariate regression models. Thus, studies reporting unadjusted
odds ratios, overlappingdata, and/or risk estimates basedonly uponoccu-
pational or household physical activity were excluded from the current
review. Among studies reporting overlapping data, the study with fewer
cases was omitted. Based on these criteria, 26 studies assessing the asso-
ciation between RPA and EOC risk or survival were identified (Fig. 1).

3. Results

Among the 26 epidemiological studies identified for inclusion,
23 assessed the association between RPA and EOC risk, 2 papers assessed
the association between RPA and EOC survival, and one paper assessed
both risk and survival. For the studies examining EOC risk, we will sum-
marize key findings pertaining to three exposuremeasures of RPA includ-
ing ‘total’ RPA (i.e., a combination of all intensities of physical activity),
moderate-intensity RPA, and vigorous-intensity RPA. In most studies,
total RPA is represented by the total number of hours orMET hours of ac-
tivity performed each week.

3.1. Recreational physical activity and epithelial ovarian cancer risk

Collectively, 24 studies (11 case–control studies and 13 cohort
studies) assessing the association between EOC risk and RPA were
included in the current review. Tables 1 and 2 summarize the character-
istics and key findings of each of the 11 case–control studies and 13
cohort studies, respectively.
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