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Abstract

Introduction: Selenium (Se) may have a protective effect against some selected cancers. Ovarian cancer is ranked as 
one of the major killers of all gynecological malignancies worldwide. The objective of this study is to find the rela-
tionship between selenium intake and Epithelial Ovarian Cancer risk in women who have not had an oophorectomy.

Methods: A comprehensive electronic search was carried out according to the prepared strategy from the starting 
date of the PubMed/Medline, EMBASE, Scopus, Proquest, and Web of Science databases up to 30th of September 
2022 without limitations related to language and publication status. Studies were screened by COVIDENCE. Cohort 
studies, case-control studies, cross-sectional analytical studies, ecological studies, and randomized control studies 
were included, and descriptive studies were excluded from the systematic review. The exposure of interest is high 
selenium intake from either food sources or supplements and also high measures of selenium in blood, toenails, or 
other biological samples, and high measures of serum selenoproteins. Data extraction will be done. New Castle Ot-
tawa Scale will be used to assess the bias of observational studies. The findings will be synthesized first via a narrative 
description. If data permits results will be displayed via forest plots. All analyses will be conducted using STATA-17.

Discussion: Ovarian cancer is the most fatal gynecological malignancy among women. Due to the lack of recom-
mended screening tools, the identification of modifiable effective risk factors and preventive tools are essential to 
reduce ovarian cancer burden. Selenium is a powerful antioxidant; therefore, it prevents cell damage. It was proven 
in some studies that selenium protects against the development of some selected cancers. Therefore, it is envisaged 
to find whether there is an inverse relationship between selenium and ovarian cancer for future preventive strategies.

Systematic review registration: Registered in the International Prospective Register of Systematic Reviews (PROS-
PERO)- CRD42022356472

Keywords: Cancer, ovarian cancer, epithelial ovarian cancer, association, selenium, systematic reviews, meta-anal-
ysis
Abbreviations: Se: Selenium; ASR: Age- Standardized Rate EMBASE: Excerpta Medica data BASE EOC: Epithe-
lial Ovarian Cancer; PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-analysis PROSPERO: 
International Prospective Register of Systematic Reviews; RCT: Randomized Controlled Trials; STATA: Statistics 
and Data (USPSTF): United States Preventive Service Task Force                                                

Background 
Antioxidants are compounds in foods that prevent cell damage 
caused by free radicals. Free radicals are normal byproducts of 
processes like metabolism that are formed in the body daily. A 
balance between free radicals and antioxidants is necessary for 
proper physiological function [1]. However, things like smok-

ing, alcohol use, and any type of change that causes physical, 
emotional, or psychological strain can cause excess free radi-
cals. 
If free radicals overwhelm the body's ability to regulate them, 
a condition known as oxidative stress ensues, which damages 
healthy cells [2].
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Selenium (Se) is a micronutrient and powerful antioxidant that 
fights against oxidative stress, therefore helps to prevent cell 
damage [3]. Selenium is an essential dietary component for 
animals including humans and is regarded as a protective agent 
against some selected cancers. A higher intake of selenium 
may reduce the risk of breast cancer, lung cancer, esophageal 
cancer, gastric cancer, and prostate cancer, but it was not asso-
ciated with colorectal cancer, bladder cancer, and skin cancer 
[4].

According to the age-standardized incidence rate (ASR), ovar-
ian cancer is ranked as the seventh most commonly diagnosed 
cancer among women in the world (6.1 per 100,000 women), 
and it is the sixth most common cause of cancer deaths in 
women [5]. More than 90% of ovarian cancers occurring in 
women aged over 40 years are epithelial cancers. Mainly there 
are 5 different histotypes of ovarian cancers; high-grade serous, 
low-grade serous, endometrioid, clear cell, and mucinous car-
cinoma [6]. Despite being classified as ovarian, a high propor-
tion of high-grade serous cancers are now thought to originate 
from the fallopian tube [7]. During the process of ovulation 
and luteinization, reactive oxidants are produced in excess and 
surrounding cells are exposed to excessive reactive oxidants. 
Therefore, limiting oxidative stress to the ovarian tissues could 
be considered a first-line defense against ovarian cancer [2].

Several observational studies have assessed the relationship 
between Se and ovarian cancer risk. For epithelial ovarian can-
cer, an inverse association was observed for the highest com-
pared to the lowest tertile of Se intake from food sources [1,2]. 
In addition, women with the highest intakes of supplemental 
Se (>20 mg/d) had a 30% lower risk of ovarian cancer than 
those with no supplemental intake [8]. In contrast, some other 
studies have concluded that there is no association between se-
rum Se concentration and the incidence of ovarian cancer [9].

Upon searching the literature, there was no published system-
atic review and meta-analysis assessing the association be-
tween Se and EOC risk. Epidemiological studies have yielded 
inconsistent results on the association between Se and EOC 
risk. Therefore, we aimed to conduct a systematic review and 
meta-analysis to assess whether there is an inverse relationship 
between Se and EOC. Such a relationship would have implica-
tions for future preventive measures.

Review question:
What is the relationship between Se (food sources or supple-
ments, measures of Se in blood, toenails, or other biological 
samples, and measures of serum selenoproteins) and EOC risk 
among women who have not had an oophorectomy?

Methodology
Systematic Review and Meta-analysis

1. Inclusion and Exclusion criteria:
• Inclusion criteria:
i. Cohort studies that compared women with the low-
est Se intake (food or supplements), the lowest level of serum, 
toenail, or other biological samples Se, and the lowest level of 
serum selenoprotein with the highest Se intake(food or supple-
ments), the highest level of serum, toenail, or other biologi-
cal samples Se, and the highest level of serum selenoprotein, 
and provided adjusted risk estimates (i.e. hazard ratios, or risk 
ratios with 95% confidence intervals [CIs]) or provide data al-

lowing the calculation of the risk estimates and 95% CIs for the 
association between Se and EOC.
ii. Case-control studies that defined the control group 
as women without ovarian cancer and compared the Se intake 
(food or supplements), level of serum, toenail, or other bio-
logical samples Se, and level of serum selenoprotein of women 
with ovarian cancers, and provided adjusted risk estimates 
(i.e., odds ratio [OR] with 95%CIs) or provided data allow-
ing the calculation of the OR and 95%CIs of the association 
between selenium and EOC.
iii. Randomized Control studies (RCTs).
iv. Ecological studies will be considered for inclusion in 
the systematic review.
v. Cross-sectional analytical studies.
vi. Studies published across all dates, times, and coun-
tries.
vii. Studies published in other languages (translated to 
English by Google translator).

• Exclusion criteria:
i. Descriptive studies (i.e., case reports, case series, edi-
torials, and opinion pieces).

2. Participants/population:
Women from the general population, are at risk of developing 
ovarian cancer.

3. Exposure:
The exposure of interest is high Se intake from either food 
sources or supplements. We will also consider high measures 
of Se in blood, toenails, or other biological samples and high 
measures of serum selenoproteins.

4. Control:
Women with a low Se intake from either food sources or sup-
plements. We will also consider low measures of Se in blood, 
toenails, or other biological samples and low measures of se-
rum selenoproteins.

5. Main outcome:
In this review, the primary outcome will be EOC. Where pos-
sible associations will also be explored by EOC histotype.

6.	 Effect	measure:
Relative risk measures (relative risks, rate ratios, risk ratios, 
hazard ratios, odds ratios, and their 95%CIs) of the association 
between Se and ovarian cancer will be extracted from publica-
tions.

7. Additional outcome:
Not applicable.

8. Databases to be Searched and proposed search 
strategy
A comprehensive electronic search in Pubmed/Medline, EM-
BASE, Scopus, Proquest, and Web of Science from the starting 
date of the databases up to September 30th, 2022 will be under-
taken without limitations related to the language and publica-
tion status. 

To prepare the complete search strategy a librarian was in-
volved. Studies will be retrieved from the mentioned databases 
using the following search strategy and the complete search 
strategy was mentioned below in Table 1:

https://dx.doi.org/10.46998/IJCMCR.2023.31.000762
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(Selenium) AND ((((((((Epithelial Ovarian Cancer) OR (Ovarian Cancer)) OR (Gynecological Malignancies)) OR 
(Ovarian Carcinoma)) OR (Ovarian tumour)) OR (Ovarian tumor)) OR (ovarian malignancy)) OR (female malignan-

cies)) Sort by: Publication Date

Search 
number

Query Sort By Filters Search Details

16 (Selenium) AND 
((((((((Epithelial 
Ovarian Cancer) OR 
(Ovarian Cancer)) 
OR (Gynecological 
Malignancies)) 
OR (Ovarian 
Carcinoma)) OR 
(Ovarian tumour)) 
OR (Ovarian 
tumor)) OR (ovarian 
malignancy)) 
OR (female 
malignancies))

Publication 
Date

("selenium"[MeSH Terms] OR "selenium"[All Fields] OR "selenium s"[All Fields] 
OR "seleniums"[All Fields]) AND ("carcinoma, ovarian epithelial"[MeSH Terms] OR 
("carcinoma"[All Fields] AND "ovarian"[All Fields] AND "epithelial"[All Fields]) OR "ovarian 
epithelial carcinoma"[All Fields] OR ("epithelial"[All Fields] AND "ovarian"[All Fields] AND 
"cancer"[All Fields]) OR "epithelial ovarian cancer"[All Fields] OR ("ovarian neoplasms"[MeSH 
Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All 
Fields] OR ("ovarian"[All Fields] AND "cancer"[All Fields]) OR "ovarian cancer"[All Fields]) 
OR (("gynaecologic"[All Fields] OR "gynecologic"[All Fields] OR "gynecologically"[All 
Fields] OR "gynecology"[MeSH Terms] OR "gynecology"[All Fields] OR "gynaecological"[All 
Fields] OR "gynecological"[All Fields]) AND ("malign"[All Fields] OR "malignance"[All 
Fields] OR "malignances"[All Fields] OR "malignant"[All Fields] OR "malignants"[All 
Fields] OR "malignities"[All Fields] OR "malignity"[All Fields] OR "malignization"[All 
Fields] OR "malignized"[All Fields] OR "maligns"[All Fields] OR "neoplasms"[MeSH Terms] 
OR "neoplasms"[All Fields] OR "malignancies"[All Fields] OR "malignancy"[All Fields])) 
OR ("ovarian neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All 
Fields]) OR "ovarian neoplasms"[All Fields] OR ("ovarian"[All Fields] AND "carcinoma"[All 
Fields]) OR "ovarian carcinoma"[All Fields]) OR ("ovarian neoplasms"[MeSH Terms] OR 
("ovarian"[All Fields] AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All Fields] OR 
("ovarian"[All Fields] AND "tumour"[All Fields]) OR "ovarian tumour"[All Fields]) OR ("ovarian 
neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All Fields]) OR "ovarian 
neoplasms"[All Fields] OR ("ovarian"[All Fields] AND "tumor"[All Fields]) OR "ovarian 
tumor"[All Fields]) OR (("ovarian"[All Fields] OR "ovarians"[All Fields]) AND ("malign"[All 
Fields] OR "malignance"[All Fields] OR "malignances"[All Fields] OR "malignant"[All 
Fields] OR "malignants"[All Fields] OR "malignities"[All Fields] OR "malignity"[All Fields] 
OR "malignization"[All Fields] OR "malignized"[All Fields] OR "maligns"[All Fields] OR 
"neoplasms"[MeSH Terms] OR "neoplasms"[All Fields] OR "malignancies"[All Fields] 
OR "malignancy"[All Fields])) OR (("femal"[All Fields] OR "female"[MeSH Terms] OR 
"female"[All Fields] OR "females"[All Fields] OR "female s"[All Fields] OR "femals"[All 
Fields]) AND ("malign"[All Fields] OR "malignance"[All Fields] OR "malignances"[All 
Fields] OR "malignant"[All Fields] OR "malignants"[All Fields] OR "malignities"[All Fields] 
OR "malignity"[All Fields] OR "malignization"[All Fields] OR "malignized"[All Fields] 
OR "maligns"[All Fields] OR "neoplasms"[MeSH Terms] OR "neoplasms"[All Fields] OR 
"malignancies"[All Fields] OR "malignancy"[All Fields])))

15(((((((Epithelial 
Ovarian Cancer) OR 
(Ovarian Cancer)) 
OR (Gynecological 
Malignancies)) 
OR (Ovarian 
Carcinoma)) OR 
(Ovarian tumour)) 
OR (Ovarian 
tumor)) OR (ovarian 
malignancy)) 
OR (female 
malignancies)

Publication 
Date

"carcinoma, ovarian epithelial"[MeSH Terms] OR ("carcinoma"[All Fields] AND "ovarian"[All 
Fields] AND "epithelial"[All Fields]) OR "ovarian epithelial carcinoma"[All Fields] OR 
("epithelial"[All Fields] AND "ovarian"[All Fields] AND "cancer"[All Fields]) OR "epithelial 
ovarian cancer"[All Fields] OR ("ovarian neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] 
AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All Fields] OR ("ovarian"[All Fields] 
AND "cancer"[All Fields]) OR "ovarian cancer"[All Fields]) OR (("gynaecologic"[All Fields] 
OR "gynecologic"[All Fields] OR "gynecologically"[All Fields] OR "gynecology"[MeSH 
Terms] OR "gynecology"[All Fields] OR "gynaecological"[All Fields] OR "gynecological"[All 
Fields]) AND ("malign"[All Fields] OR "malignance"[All Fields] OR "malignances"[All 
Fields] OR "malignant"[All Fields] OR "malignants"[All Fields] OR "malignities"[All Fields] 
OR "malignity"[All Fields] OR "malignization"[All Fields] OR "malignized"[All Fields] 
OR "maligns"[All Fields] OR "neoplasms"[MeSH Terms] OR "neoplasms"[All Fields] OR 
"malignancies"[All Fields] OR "malignancy"[All Fields])) OR ("ovarian neoplasms"[MeSH 
Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All 
Fields] OR ("ovarian"[All Fields] AND "carcinoma"[All Fields]) OR "ovarian carcinoma"[All 
Fields]) OR ("ovarian neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All 
Fields]) OR "ovarian neoplasms"[All Fields] OR ("ovarian"[All Fields] AND "tumour"[All 
Fields]) OR "ovarian tumour"[All Fields]) OR ("ovarian neoplasms"[MeSH Terms] OR 
("ovarian"[All Fields] AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All Fields] 
OR ("ovarian"[All Fields] AND "tumor"[All Fields]) OR "ovarian tumor"[All Fields]) OR 
(("ovarian"[All Fields] OR "ovarians"[All Fields]) AND ("malign"[All Fields] OR "malignance"[All 
Fields] OR "malignances"[All Fields] OR "malignant"[All Fields] OR "malignants"[All 
Fields] OR "malignities"[All Fields] OR "malignity"[All Fields] OR "malignization"[All 
Fields] OR "malignized"[All Fields] OR "maligns"[All Fields] OR "neoplasms"[MeSH 
Terms] OR "neoplasms"[All Fields] OR "malignancies"[All Fields] OR "malignancy"[All 
Fields])) OR (("femal"[All Fields] OR "female"[MeSH Terms] OR "female"[All Fields] OR 
"females"[All Fields] OR "female s"[All Fields] OR "femals"[All Fields]) AND ("malign"[All 
Fields] OR "malignance"[All Fields] OR "malignances"[All Fields] OR "malignant"[All 
Fields] OR "malignants"[All Fields] OR "malignities"[All Fields] OR "malignity"[All Fields] 
OR "malignization"[All Fields] OR "malignized"[All Fields] OR "maligns"[All Fields] OR 
"neoplasms"[MeSH Terms] OR "neoplasms"[All Fields] OR "malignancies"[All Fields] OR 
"malignancy"[All Fields]))

14female malignancies Publication 
Date

("femal"[All Fields] OR "female"[MeSH Terms] OR "female"[All Fields] OR "females"[All 
Fields] OR "female s"[All Fields] OR "femals"[All Fields]) AND ("malign"[All Fields] 
OR "malignance"[All Fields] OR "malignances"[All Fields] OR "malignant"[All Fields] 
OR "malignants"[All Fields] OR "malignities"[All Fields] OR "malignity"[All Fields] OR 
"malignization"[All Fields] OR "malignized"[All Fields] OR "maligns"[All Fields] OR 
"neoplasms"[MeSH Terms] OR "neoplasms"[All Fields] OR "malignancies"[All Fields] OR 
"malignancy"[All Fields])

Table 1: Complete search strategy for electronic data bases.
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13(((((((Epithelial 
Ovarian Cancer) OR 
(Ovarian Cancer)) 
OR (Gynecological 
Malignancies)) 
OR (Ovarian 
Carcinoma)) OR 
(Ovarian tumour)) 
OR (Ovarian 
tumor)) OR (ovarian 
malignancy)) AND 
(Selenium)

Publication 
Date

("carcinoma, ovarian epithelial"[MeSH Terms] OR ("carcinoma"[All Fields] AND "ovarian"[All 
Fields] AND "epithelial"[All Fields]) OR "ovarian epithelial carcinoma"[All Fields] OR 
("epithelial"[All Fields] AND "ovarian"[All Fields] AND "cancer"[All Fields]) OR "epithelial 
ovarian cancer"[All Fields] OR ("ovarian neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] 
AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All Fields] OR ("ovarian"[All Fields] 
AND "cancer"[All Fields]) OR "ovarian cancer"[All Fields]) OR (("gynaecologic"[All Fields] 
OR "gynecologic"[All Fields] OR "gynecologically"[All Fields] OR "gynecology"[MeSH 
Terms] OR "gynecology"[All Fields] OR "gynaecological"[All Fields] OR "gynecological"[All 
Fields]) AND ("malign"[All Fields] OR "malignance"[All Fields] OR "malignances"[All 
Fields] OR "malignant"[All Fields] OR "malignants"[All Fields] OR "malignities"[All Fields] 
OR "malignity"[All Fields] OR "malignization"[All Fields] OR "malignized"[All Fields] 
OR "maligns"[All Fields] OR "neoplasms"[MeSH Terms] OR "neoplasms"[All Fields] OR 
"malignancies"[All Fields] OR "malignancy"[All Fields])) OR ("ovarian neoplasms"[MeSH 
Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All 
Fields] OR ("ovarian"[All Fields] AND "carcinoma"[All Fields]) OR "ovarian carcinoma"[All 
Fields]) OR ("ovarian neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All 
Fields]) OR "ovarian neoplasms"[All Fields] OR ("ovarian"[All Fields] AND "tumour"[All 
Fields]) OR "ovarian tumour"[All Fields]) OR ("ovarian neoplasms"[MeSH Terms] OR 
("ovarian"[All Fields] AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All Fields] 
OR ("ovarian"[All Fields] AND "tumor"[All Fields]) OR "ovarian tumor"[All Fields]) OR 
(("ovarian"[All Fields] OR "ovarians"[All Fields]) AND ("malign"[All Fields] OR "malignance"[All 
Fields] OR "malignances"[All Fields] OR "malignant"[All Fields] OR "malignants"[All 
Fields] OR "malignities"[All Fields] OR "malignity"[All Fields] OR "malignization"[All 
Fields] OR "malignized"[All Fields] OR "maligns"[All Fields] OR "neoplasms"[MeSH Terms] 
OR "neoplasms"[All Fields] OR "malignancies"[All Fields] OR "malignancy"[All Fields]))) 
AND ("selenium"[MeSH Terms] OR "selenium"[All Fields] OR "selenium s"[All Fields] OR 
"seleniums"[All Fields])

12((((((Epithelial 
Ovarian Cancer) OR 
(Ovarian Cancer)) 
OR (Gynecological 
Malignancies)) OR 
(Ovarian Carcinoma)) 
OR (Ovarian 
tumour)) OR 
(Ovarian tumor)) OR 
(ovarian malignancy)

Publication 
Date

"carcinoma, ovarian epithelial"[MeSH Terms] OR ("carcinoma"[All Fields] AND "ovarian"[All 
Fields] AND "epithelial"[All Fields]) OR "ovarian epithelial carcinoma"[All Fields] OR 
("epithelial"[All Fields] AND "ovarian"[All Fields] AND "cancer"[All Fields]) OR "epithelial 
ovarian cancer"[All Fields] OR ("ovarian neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] 
AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All Fields] OR ("ovarian"[All Fields] 
AND "cancer"[All Fields]) OR "ovarian cancer"[All Fields]) OR (("gynaecologic"[All Fields] 
OR "gynecologic"[All Fields] OR "gynecologically"[All Fields] OR "gynecology"[MeSH 
Terms] OR "gynecology"[All Fields] OR "gynaecological"[All Fields] OR "gynecological"[All 
Fields]) AND ("malign"[All Fields] OR "malignance"[All Fields] OR "malignances"[All 
Fields] OR "malignant"[All Fields] OR "malignants"[All Fields] OR "malignities"[All Fields] 
OR "malignity"[All Fields] OR "malignization"[All Fields] OR "malignized"[All Fields] 
OR "maligns"[All Fields] OR "neoplasms"[MeSH Terms] OR "neoplasms"[All Fields] OR 
"malignancies"[All Fields] OR "malignancy"[All Fields])) OR ("ovarian neoplasms"[MeSH 
Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All 
Fields] OR ("ovarian"[All Fields] AND "carcinoma"[All Fields]) OR "ovarian carcinoma"[All 
Fields]) OR ("ovarian neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All 
Fields]) OR "ovarian neoplasms"[All Fields] OR ("ovarian"[All Fields] AND "tumour"[All 
Fields]) OR "ovarian tumour"[All Fields]) OR ("ovarian neoplasms"[MeSH Terms] OR 
("ovarian"[All Fields] AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All Fields] 
OR ("ovarian"[All Fields] AND "tumor"[All Fields]) OR "ovarian tumor"[All Fields]) OR 
(("ovarian"[All Fields] OR "ovarians"[All Fields]) AND ("malign"[All Fields] OR "malignance"[All 
Fields] OR "malignances"[All Fields] OR "malignant"[All Fields] OR "malignants"[All Fields] 
OR "malignities"[All Fields] OR "malignity"[All Fields] OR "malignization"[All Fields] 
OR "malignized"[All Fields] OR "maligns"[All Fields] OR "neoplasms"[MeSH Terms] OR 
"neoplasms"[All Fields] OR "malignancies"[All Fields] OR "malignancy"[All Fields]))

11ovarian malignancy Publication 
Date

("ovarian"[All Fields] OR "ovarians"[All Fields]) AND ("malign"[All Fields] OR "malignance"[All 
Fields] OR "malignances"[All Fields] OR "malignant"[All Fields] OR "malignants"[All Fields] 
OR "malignities"[All Fields] OR "malignity"[All Fields] OR "malignization"[All Fields] 
OR "malignized"[All Fields] OR "maligns"[All Fields] OR "neoplasms"[MeSH Terms] OR 
"neoplasms"[All Fields] OR "malignancies"[All Fields] OR "malignancy"[All Fields])

10 (Selenium) AND 
((((((Epithelial 
Ovarian Cancer) OR 
(Ovarian Cancer)) 
OR (Gynecological 
Malignancies)) OR 
(Ovarian Carcinoma)) 
OR (Ovarian 
tumour)) OR 
(Ovarian tumor))

Publication 
Date

("selenium"[MeSH Terms] OR "selenium"[All Fields] OR "selenium s"[All Fields] 
OR "seleniums"[All Fields]) AND ("carcinoma, ovarian epithelial"[MeSH Terms] OR 
("carcinoma"[All Fields] AND "ovarian"[All Fields] AND "epithelial"[All Fields]) OR "ovarian 
epithelial carcinoma"[All Fields] OR ("epithelial"[All Fields] AND "ovarian"[All Fields] AND 
"cancer"[All Fields]) OR "epithelial ovarian cancer"[All Fields] OR ("ovarian neoplasms"[MeSH 
Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All 
Fields] OR ("ovarian"[All Fields] AND "cancer"[All Fields]) OR "ovarian cancer"[All Fields]) 
OR (("gynaecologic"[All Fields] OR "gynecologic"[All Fields] OR "gynecologically"[All 
Fields] OR "gynecology"[MeSH Terms] OR "gynecology"[All Fields] OR "gynaecological"[All 
Fields] OR "gynecological"[All Fields]) AND ("malign"[All Fields] OR "malignance"[All 
Fields] OR "malignances"[All Fields] OR "malignant"[All Fields] OR "malignants"[All 
Fields] OR "malignities"[All Fields] OR "malignity"[All Fields] OR "malignization"[All 
Fields] OR "malignized"[All Fields] OR "maligns"[All Fields] OR "neoplasms"[MeSH Terms] 
OR "neoplasms"[All Fields] OR "malignancies"[All Fields] OR "malignancy"[All Fields])) 
OR ("ovarian neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All 
Fields]) OR "ovarian neoplasms"[All Fields] OR ("ovarian"[All Fields] AND "carcinoma"[All 
Fields]) OR "ovarian carcinoma"[All Fields]) OR ("ovarian neoplasms"[MeSH Terms] OR 
("ovarian"[All Fields] AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All Fields] OR 
("ovarian"[All Fields] AND "tumour"[All Fields]) OR "ovarian tumour"[All Fields]) OR ("ovarian 
neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All Fields]) OR "ovarian 
neoplasms"[All Fields] OR ("ovarian"[All Fields] AND "tumor"[All Fields]) OR "ovarian 
tumor"[All Fields]))

9Selenium Publication 
Date

"selenium"[MeSH Terms] OR "selenium"[All Fields] OR "selenium s"[All Fields] OR 
"seleniums"[All Fields]
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8(((((Epithelial 
Ovarian Cancer) OR 
(Ovarian Cancer)) 
OR (Gynecological 
Malignancies)) OR 
(Ovarian Carcinoma)) 
OR (Ovarian 
tumour)) OR 
(Ovarian tumor)

Publication 
Date

"carcinoma, ovarian epithelial"[MeSH Terms] OR ("carcinoma"[All Fields] AND "ovarian"[All 
Fields] AND "epithelial"[All Fields]) OR "ovarian epithelial carcinoma"[All Fields] OR 
("epithelial"[All Fields] AND "ovarian"[All Fields] AND "cancer"[All Fields]) OR "epithelial 
ovarian cancer"[All Fields] OR ("ovarian neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] 
AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All Fields] OR ("ovarian"[All Fields] 
AND "cancer"[All Fields]) OR "ovarian cancer"[All Fields]) OR (("gynaecologic"[All Fields] 
OR "gynecologic"[All Fields] OR "gynecologically"[All Fields] OR "gynecology"[MeSH 
Terms] OR "gynecology"[All Fields] OR "gynaecological"[All Fields] OR "gynecological"[All 
Fields]) AND ("malign"[All Fields] OR "malignance"[All Fields] OR "malignances"[All 
Fields] OR "malignant"[All Fields] OR "malignants"[All Fields] OR "malignities"[All Fields] 
OR "malignity"[All Fields] OR "malignization"[All Fields] OR "malignized"[All Fields] 
OR "maligns"[All Fields] OR "neoplasms"[MeSH Terms] OR "neoplasms"[All Fields] OR 
"malignancies"[All Fields] OR "malignancy"[All Fields])) OR ("ovarian neoplasms"[MeSH 
Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All 
Fields] OR ("ovarian"[All Fields] AND "carcinoma"[All Fields]) OR "ovarian carcinoma"[All 
Fields]) OR ("ovarian neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All 
Fields]) OR "ovarian neoplasms"[All Fields] OR ("ovarian"[All Fields] AND "tumour"[All 
Fields]) OR "ovarian tumour"[All Fields]) OR ("ovarian neoplasms"[MeSH Terms] OR 
("ovarian"[All Fields] AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All Fields] OR 
("ovarian"[All Fields] AND "tumor"[All Fields]) OR "ovarian tumor"[All Fields])

7Ovarian tumor Publication 
Date

"ovarian neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All Fields]) 
OR "ovarian neoplasms"[All Fields] OR ("ovarian"[All Fields] AND "tumor"[All Fields]) OR 
"ovarian tumor"[All Fields]

6Ovarian tumour Publication 
Date

"ovarian neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All Fields]) 
OR "ovarian neoplasms"[All Fields] OR ("ovarian"[All Fields] AND "tumour"[All Fields]) OR 
"ovarian tumour"[All Fields]

5(((Epithelial 
Ovarian Cancer) OR 
(Ovarian Cancer)) 
OR (Gynecological 
Malignancies)) OR 
(Ovarian Carcinoma)

Publication 
Date

"carcinoma, ovarian epithelial"[MeSH Terms] OR ("carcinoma"[All Fields] AND "ovarian"[All 
Fields] AND "epithelial"[All Fields]) OR "ovarian epithelial carcinoma"[All Fields] OR 
("epithelial"[All Fields] AND "ovarian"[All Fields] AND "cancer"[All Fields]) OR "epithelial 
ovarian cancer"[All Fields] OR ("ovarian neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] 
AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All Fields] OR ("ovarian"[All Fields] 
AND "cancer"[All Fields]) OR "ovarian cancer"[All Fields]) OR (("gynaecologic"[All Fields] 
OR "gynecologic"[All Fields] OR "gynecologically"[All Fields] OR "gynecology"[MeSH 
Terms] OR "gynecology"[All Fields] OR "gynaecological"[All Fields] OR "gynecological"[All 
Fields]) AND ("malign"[All Fields] OR "malignance"[All Fields] OR "malignances"[All 
Fields] OR "malignant"[All Fields] OR "malignants"[All Fields] OR "malignities"[All Fields] 
OR "malignity"[All Fields] OR "malignization"[All Fields] OR "malignized"[All Fields] 
OR "maligns"[All Fields] OR "neoplasms"[MeSH Terms] OR "neoplasms"[All Fields] OR 
"malignancies"[All Fields] OR "malignancy"[All Fields])) OR ("ovarian neoplasms"[MeSH 
Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All Fields]) OR "ovarian neoplasms"[All 
Fields] OR ("ovarian"[All Fields] AND "carcinoma"[All Fields]) OR "ovarian carcinoma"[All 
Fields])

4Ovarian Carcinoma Publication 
Date

"ovarian neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All Fields]) 
OR "ovarian neoplasms"[All Fields] OR ("ovarian"[All Fields] AND "carcinoma"[All Fields]) OR 
"ovarian carcinoma"[All Fields]

3Gynecological 
Malignancies

Publication 
Date

("gynaecologic"[All Fields] OR "gynecologic"[All Fields] OR "gynecologically"[All Fields] 
OR "gynecology"[MeSH Terms] OR "gynecology"[All Fields] OR "gynaecological"[All 
Fields] OR "gynecological"[All Fields]) AND ("malign"[All Fields] OR "malignance"[All 
Fields] OR "malignances"[All Fields] OR "malignant"[All Fields] OR "malignants"[All Fields] 
OR "malignities"[All Fields] OR "malignity"[All Fields] OR "malignization"[All Fields] 
OR "malignized"[All Fields] OR "maligns"[All Fields] OR "neoplasms"[MeSH Terms] OR 
"neoplasms"[All Fields] OR "malignancies"[All Fields] OR "malignancy"[All Fields])

2Ovarian Cancer Publication 
Date

"ovarian neoplasms"[MeSH Terms] OR ("ovarian"[All Fields] AND "neoplasms"[All Fields]) 
OR "ovarian neoplasms"[All Fields] OR ("ovarian"[All Fields] AND "cancer"[All Fields]) OR 
"ovarian cancer"[All Fields]

1Epithelial Ovarian 
Cancer

Publication 
Date

"carcinoma, ovarian epithelial"[MeSH Terms] OR ("carcinoma"[All Fields] AND "ovarian"[All 
Fields] AND "epithelial"[All Fields]) OR "ovarian epithelial carcinoma"[All Fields] OR 
("epithelial"[All Fields] AND "ovarian"[All Fields] AND "cancer"[All Fields]) OR "epithelial 
ovarian cancer"[All Fields]

In addition, references to review articles, systematic reviews, 
meta-analyses, commentaries, editorials, meeting abstracts, 
and references of the included studies will be screened for rel-
evant articles. Further, books related to gynecological malig-
nancies and hand searches of journals will be done. And also 
search for grey literature such as conference abstracts/proceed-
ings, published lists of thesis and dissertations, and other litera-
ture outside of the main journal literature, where possible will 
be done. Further, one needs to identify and include unpublished 
outcomes and studies by searching informal sources, including 
meeting abstracts and PhD theses and contacting authors of 
included studies.
9. Data Extraction
Two review authors (K. C. M. Perera and W.N.D. Perera) will 
independently screen studies using COVIDENCE software for 
systematic reviews under the University of Queensland mul-
tiple systematic review license according to the following pro-
cedure;

• Retrieve studies to the COVIDENCE software and 
remove duplicates
• Assess the title and abstract of all studies and remove 
irrelevant
• Assess the full text of all studies identified as possibly 
relevant
• Select studies for systematic review
Any disagreement between two review authors over the eligi-
bility of particular studies will be resolved through discussion 
with a third reviewer. As per the PRISMA-P expanded check-
list 2020,  We  will  cite  studies  that  might  appear  to  meet  
the  inclusion,  but  which  were excluded, and explain why 
they were excluded.

Figure 1 shows Preferred Reporting Items for Systematic Re-
views and Meta-analysis (PRISMA) will be used to construct 
the flow chart (Figure 1) of the studies.
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Two review authors (K. C. M. Perera and W.N.D. Perera) will 
independently retrieve the following general study information, 
where available, from all included studies: author, publication 
year, study design, study setting; study population, participant 
demographics, and baseline characteristics, details of the inter-
vention and control conditions, recruitment and study comple-
tion rates, outcomes with risk estimates and 95%CIs, adjusted/
matched factors for individual studies and times of outcome 
measurement, and information for the assessment of the risk 
of bias. Discrepancies will be identified and resolved through 
discussion (with a third author where necessary). Missing data 
will be requested from the study authors. PRISMA-P expanded 
checklist 2020 will be used in writing once the systematic re-
view is completed.

10. Risk of bias (quality assessment)
Two review authors (K. C. M. Perera and W.N.D. Perera) will 
independently use the New Castle Ottawa scale of quality as-
sessment for observational studies (i.e. selection bias, mea-
surement bias, and confounding bias for each study). If there 
are any Random Control Trials (RCTs) bias will be assessed by 
the Cochrane Collaboration tool. Disagreements between the 
two review authors over the risk of bias in particular studies 
will be resolved by discussion, with the involvement of a third 
review author where necessary.

12. Dissemination plan
The systematic review and meta-analysis will be written up for 
publication in a peer-reviewed journal.

Results
The total number of 652 studies from all 5 databases (Pubmed/
Medline n=47, Embase n=222, Scopus n=72, Proquest n=4, 
and Web of Science n=307) were uploaded in the title and ab-
stract screening to the COVIDENCE software and 146 total 
duplicates were removed. Four hundred and five studies were 
irrelevant in the title and abstract screening and selected 102 
studies for the full-text screening. Seventy-three studies were 
excluded from the full-text screening and 29 studies were se-
lected for the data extraction and bias assessment from the full-
text screening by the COVIDENCE software.

Discussion
Ovarian cancer is associated with the highest mortality among 
all gynecologic cancers [2]. It has poor survival, due to late di-
agnosis at advanced stages, and treatment is unlikely to be cu-
rative. The symptoms of ovarian cancer are often non-specific 
and delays in diagnosis may, in part, explain why the disease 
has so often been diagnosed with metastasis [12].

Transvaginal ultrasound and serum CA-125 testing can be 
used effectively at present to evaluate symptomatic women  for  
ovarian  cancer but  the  United  States  Preventive Service 
Task Force (USPSTF) does not recommend routine screening 
for ovarian cancer using any method [13]. Due to the lack of 
recommended screening tools, the identification of modifiable 
risk factors and preventive tools is essential to reduce ovarian 
cancer mortality and morbidity [8].

Accumulating epidemiological and translational studies sug-
gest that selenium protects against the development of various 
cancers including prostate, colon, esophagus, lung, and stom-
ach [4]. Blood and serum levels of Se [14,15] and toenail levels 
of Se [16] are proxy measures of Se intake from food sources 
and supplements.

Epidemiological studies have yielded inconsistent results on 
the association between Se and EOC risk. Some studies have 
given the inverse relationship between Se from food sources 
and EOC [1,2], while, some others have given no association 
[9,17]. Some studies found an inverse relationship between Se 
from supplements [17,18] and EOC. In contrast some other 
studies were given no association [19,20]. There is no system-
atic review conducted so far on the association between Se and 
EOC risk.  

Therefore, it is versatile to assess the real association between 
Se and EOC, which would give implications for ovarian cancer 
prevention.

Strengths and Limitations
The search strategy was created with the assistance of an ex-
pert librarian at the University of Queensland. To minimize 
the bias two independent reviewers will screen the title and 
abstracts of uploaded articles, will screen the full text of se-
lected articles, will do the data extraction, will assess the risk 
of bias of included studies, and data synthesis and conflicts are 
resolved by the third review author are strengths of this study. 
No limitations related to the language and publication status.

Figure 1: Exporting and Interpreting PRISMA Flowchart.

11.	Synthesis	of	the	findings
One review author (Dr. K. C. M. Perera) will abstract data into 
standard evidence tables, and the second review author (Dr. W. 
N. D. Perera) will check them for accuracy. The findings will 
be first synthesized via a narrative description. If possible, a 
quantitative synthesis will be undertaken using random effect 
meta-analysis for pooling data assuming that all of the studies 
are estimating the same underlying effect and variation between 
their results is due to chance. The results will be displayed via 
forest plots. All analyses will be conducted using STATA-17.

Heterogeneity between the studies in effect measures will be 
assessed using the I2 statistic.  An I2 value greater than 50% is 
indicative of substantial heterogeneity and sensitivity analyses 
will be undertaken to assess the cause of heterogenicity. 

A subgroup analysis will be performed to examine any sources 
of significant heterogeneity according to the different types of 
studies (cohort, case-control, and cross-sectional analytical), 
study quality, and exposure (highest Se intake (food sources 
and supplements)) and controls (lowest selenium intake (food 
sources and supplements)). To assess the possibility of publica-
tion, bias a funnel plot will be drawn and an associated statisti-
cal test will be used.
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Conclusion
It is envisaged to conduct a systematic review and meta-analy-
sis to assess the real relationship between Se and EOC. If there 
is a true inverse relationship between Se and EOC, it would 
have implications for future preventive strategies for ovarian 
cancer.


