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Abstract

Ovarian cancer (OC) remains the most lethal gynecologic malignancy worldwide, largely
due to late-stage diagnosis and the absence of effective screening strategies. As a result,
primary prevention is a critical approach to reducing disease burden. This narrative review
summarizes current evidence on modifiable lifestyle, reproductive, and environmental
factors associated with OC risk, based on a comprehensive PubMed, MEDLINE, Scopus,
and Web of Science search conducted through April 2026. Consistent protective associ-
ations have been reported for reproductive factors, including parity, breastfeeding, oral
contraceptive use, salpingectomy, and tubal ligation. Among lifestyle factors, excess body
weight is modestly associated with increased OC risk, while evidence regarding physical
activity remains inconclusive. Diets rich in fiber and aligned with a Mediterranean pat-
tern appear protective, potentially through hormonal modulation and anti-inflammatory
effects. In contrast, pro-inflammatory diets high in trans fats and refined carbohydrates
may increase risk, whereas omega-3 fatty acids show potential protective benefits. Chronic
pelvic inflammation, particularly related to Chlamydia trachomatis infection, has been
linked to elevated epithelial OC risk. Smoking demonstrates a dose-response association
with mucinous tumors. Environmental exposures, including genital talc use and endocrine-
disrupting chemicals such as phthalates and bisphenols, have linked to a possible, albeit
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modest, increase in risk, although the causal mechanisms remain uncertain. Although
individual associations are generally modest, their cumulative population impact may be
substantial. Integrating lifestyle-based prevention strategies into gynecologic practice and
public health initiatives could represent a cost-effective approach to reducing OC incidence
and improving women’s health outcomes.

Keywords: ovarian cancer; primary prevention; lifestyle

1. Introduction

Ovarian cancer (OC) is the eighth most frequently diagnosed malignancy among
women worldwide and remains the leading cause of death from gynecologic cancers [1].
Despite advances in cytoreductive surgery, platinum-based chemotherapy, and the intro-
duction of targeted maintenance therapies, long-term survival has improved only modestly,
with five-year survival rates remaining below 40%. A major determinant of poor prognosis
is the fact that more than 70% of cases are diagnosed at advanced stages, largely due
to the asymptomatic nature of early disease and the absence of effective screening tools.
Large randomized trials, including the UKCTOCS study, have demonstrated that screen-
ing strategies based on CA-125 measurement and transvaginal ultrasound do not reduce
OC mortality [2]. In the absence of reliable early detection methods, primary prevention
represents the most promising strategy to reduce disease incidence.

The etiology of OC is complex and multifactorial. Established non-modifiable risk
factors include increasing age, inherited genetic mutations such as BRCA1 and BRCA2, and
family history of ovarian or breast cancer [3-5]. However, these factors account for only a
proportion of cases. Consequently, identifying modifiable exposures that may influence
risk is critical for effective prevention strategies.

The concept of primary prevention in oncology focuses on reducing disease incidence
by modifying risk factors before cancer develops. In OC, reproductive factors such as
parity and oral contraceptive use have long been recognized as protective. Nevertheless,
growing attention has been directed toward lifestyle and environmental determinants,
including smoking, obesity, diet, hormonal exposures, and environmental chemicals, that
may contribute to ovarian carcinogenesis.

Importantly, many of modifiable factors similarly influence the risk of other hormone-
related malignancies, including breast and endometrial cancers, suggesting shared biologi-
cal mechanisms across the female reproductive system [6].

From a public health standpoint, lifestyle-based interventions offer cost-effective,
scalable strategies for cancer prevention.

This narrative review synthesizes current evidence regarding lifestyle, dietary, and
environmental determinants of OC risk. By identifying modifiable exposures and estimat-
ing their preventive potential, we aim to provide an evidence-based framework to inform
public health initiatives and preventive counselling in gynecologic practice.

2. Materials and Methods

This study was conducted as a narrative review summarizing current evidence on
modifiable lifestyle and environmental factors associated with OC risk. A comprehensive
search of PubMed, MEDLINE, Scopus, and Web of Science was performed from database
inception through April, 2026 to identify relevant studies. Search terms included com-
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binations of keywords such as “ovarian cancer,” “lifestyle,” “environmental exposure,’
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“diet,” “physical activity,” “obesity,” “diabetes,” “inflammation,” “pelvic inflammation,”
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“smoking,” “vitamin D,” “hormone therapy,” “oral contraceptives,” “salpingectomy,” “re-

i

productive factors,” “environmental factors,” and “prevention.” Reference lists of selected
articles were also manually screened to identify additional relevant studies.

Eligible publications included systematic reviews, meta-analyses, randomized con-
trolled trials, and large prospective cohort studies addressing primary prevention or risk
modification. Observational and case—control studies were also included when they pro-
vided significant mechanistic or epidemiologic insights. Studies focused exclusively on
treatment or prognosis were excluded. We give most weight to evidence from meta-analyses
and pooled analyses.

Reference lists of relevant publications and major reports from the World Cancer
Research Fund and the American Institute for Cancer Research were screened to identify
additional pertinent studies. Evidence was synthesized thematically according to major
modifiable domains: reproductive determinants, body weight, adiposity, diabetes, physical
activity, dietary patterns, vitamin D status, infections and inflammation, environmental
toxins, and substance use.

Given the narrative nature of this review, no formal quality scoring or quantitative
meta-analysis was performed. The methodology adhered to accepted standards for nar-
rative epidemiologic synthesis, emphasizing transparency, reproducibility, and balanced
interpretation of evidence strength.

The initial search yielded approximately 500 records. After removal of duplicates,
titles and abstracts were screened for relevance. Studies were included if they evaluated as-
sociations between modifiable lifestyle or environmental exposures and OC risk. Exclusion
criteria included non-English articles, case reports, editorials, and studies lacking sufficient
methodological detail.

Full texts of potentially eligible articles 200 were reviewed, and a final set of 50 studies
was included in the qualitative synthesis (Figure 1).

database searching
(n = 500)

|

Duplicates removed
(n = 50)

|

Records screened
(n = 450)

[Records identified through}

[Full—text artic'Ies assessed]

for eligibility
(n = 250)

|

Full-text articles excluded
(n = 200)

|

[ Studies included in ]

qualitative synthesis
(n = 50)

Figure 1. Study Selection Flow Diagram.
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3. Results
3.1. Etiological Framework of Ovarian Cancer

OC comprises a heterogeneous group of malignancies with distinct histological and
molecular characteristics. The most common subtype is epithelial OC, which includes
serous, endometrioid, clear cell, and mucinous tumors. Differences in risk factors and
pathogenesis among these subtypes complicate epidemiological investigations.

The hormonal etiology of epithelial OC is explained by two main, non-mutually
exclusive hypotheses that represent the current understanding of the disease.

One of the most widely accepted is the “incessant ovulation” hypothesis, which
suggests that repeated ovulation leads to cumulative damage to the ovarian epithelium,
increasing the likelihood of malignant transformation. Factors that suppress ovulation,
such as pregnancy and oral contraceptive use, therefore appear to reduce risk [7]. An-
other hypothesis is the “gonadotropin stimulation” theory, which proposes that elevated
gonadotropin levels stimulate ovarian epithelial proliferation, increasing susceptibility to
malignant transformation [8]. Hormonal exposures may influence this pathway.

Inflammation has also been proposed as a central mechanism in ovarian carcinogene-
sis. Ovulation is an inflammatory process involving cytokine release and tissue remodelling.
Chronic inflammatory exposures, including smoking or environmental toxins, may exacer-
bate this process and contribute to malignant transformation [9].

While non-modifiable factors such as genetics play an important role, a growing
body of evidence suggests that lifestyle and environmental exposures may modify these
biological pathways (Figure 2).
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Figure 2. Lifestyle and Environmental Determinants of Ovarian Cancer Risk. Created in BioRender.
Vizzielli, G. (2026) https:/ /BioRender.com/wijrs2ce (accessed on 16 April 2026).
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3.2. Reproductive Determinants

Although some reproductive factors are not strictly modifiable later in life, behavioral
choices related to reproduction may influence OC risk.

Reproductive factors—such as parity, breastfeeding, and oral contraceptive use—have
been consistently associated with a lower risk of OC. In particular, parity and breastfeeding
are linked to a lower risk of epithelial OC, likely due to ovulation suppression and the
hormonal changes occurring during pregnancy and lactation.

A meta-analysis evaluating parity found that, compared with nulliparous women,
the pooled relative risks (RRs) for OC were 0.72 (95% ClI, 0.65-0.79) for one birth, 0.57
(95% CI, 0.49-0.65) for two births, and 0.46 (95% CI, 0.41-0.52) for three or more births.
Similarly, breastfeeding was associated with a progressive reduction in risk according to
duration, including among carriers of BRCA1/2 mutations [10]. The pooled RRs were 0.79
(95% CI, 0.72-0.87) for breastfeeding for less than 6 months, 0.72 (95% CI, 0.64-0.81) for
6-12 months, and 0.67 (95% CI, 0.56-0.79) for more than 13 months. Notably, the greatest
protective effect was observed with the first birth and the first six months of breastfeeding,
while additional births and longer breastfeeding durations provided further, though more
modest, reductions in risk. Overall, the first birth alone was associated with nearly a 30%
reduction in OC risk, and the combined effect of the first birth and less than six months of
breastfeeding reached approximately 40%, suggesting that breastfeeding contributes an
additional risk reduction of about 10% [11].

Combined oral contraceptives are estimated to reduce OC risk by 30-50% [12,13] and
appear to provide substantial protection even among younger women at elevated risk,
including BRCA mutation carriers [14]. Nevertheless, their use has been associated with
a slight increase in breast cancer risk [15]. A meta-analysis of 24 case—control and cohort
studies reported a significantly lower incidence of OC among women who had ever used
oral contraceptives compared with never users (OR 0.73; 95% CI, 0.66-0.81). The protective
effect increased with longer duration of use; women who used oral contraceptives for more
than 10 years had a substantially lower risk (OR 0.43; 95% CI, 0.37-0.51) [16].

An increasing body of evidence supports the hypothesis that the biological effects of
progestins may represent a key mechanism underlying the protective effect against OC
observed with both oral contraceptive use and pregnancy [17].

Current evidence indicates that salpingectomy is significantly associated with a re-
duced risk of tubo-ovarian carcinoma [18,19]. This strategy is based on the recognition
that many high-grade serous OCs may originate from the distal fallopian tube rather
than the ovarian epithelium itself [20]. Similarly, tubal ligation has been identified as a
protective factor against epithelial OC [21]. Recent evidence suggests that bilateral salpingo-
oophorectomy may be considered in postmenopausal women undergoing pelvic surgery
for benign conditions, such as hysterectomy for uterine fibroids or colorectal surgery [22].

Evidence regarding the association between hormone replacement therapy (HRT) and
OC risk has evolved over time. A pooled analysis reported that HRT use was associated
with a modestly increased risk of OC with pooled relative risks of 1.20 (95% CI 1.01-1.44) in
cohort studies and 1.13 (95% CI 1.04-1.22) in case—control studies. However, when analyses
were restricted to studies conducted in more recent decades, this association was no longer
statistically significant in cohort studies published after 2010 and in case—control studies
after 2006, suggesting that changes in prescribing patterns and formulations may have
influenced risk estimates. Both estrogen replacement therapy (ERT) and combined estrogen—
progesterone replacement therapy (EPRT) were associated with only small increases in risk,
although prolonged use—particularly for durations exceeding 10 years—appeared to be
associated with a higher risk.

https:/ /doi.org/10.3390 /healthcare14091215
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Among nonusers, hormone use for less than five years was not associated with an
increased risk of OC. However, longer durations of use were linked to elevated risk, with
summary estimates of 1.13 (95% CI 0.99-1.29) for more than five years and 1.37 (95% CI
1.02-1.85) for more than ten years, respectively. Subgroup analyses also suggested that
serous ovarian cancer may be more sensitive to hormonal exposure than other histolog-
ical subtypes. Overall, current evidence indicates that the OC risk associated with HRT
may be relatively modest and has likely declined over time; however, long-term use of
estrogen-only therapy may still increase risk. For women requiring prolonged therapy,
continuous combined EPRT may represent a safer alternative compared with estrogen-only
regimens [23]. Progesterone appears to exert anti-tumor effects in OC development [23],
consistent with the protective effects observed with oral contraceptive use or pregnancy.
The potential relationship between fertility drugs and OC has been widely investigated,
but findings remain inconsistent. Overall, current evidence does not show a clear associ-
ation between fertility drug use and invasive OC [24]. A recent meta-analysis suggested
that fertility treatments may be associated with an increased risk of borderline ovarian
tumors. In particular, the use of in vitro fertilization or clomiphene citrate was linked to
modest increases in risk of approximately 30—40% [25]. A recent large population-based
cohort study of infertile women aged 2045 years in Denmark (1995-2017), drawn from
the Danish Infertility Cohort (n = 146,110) and linked to nationwide registries, reported
different findings. Over a median follow-up of 10.3 years, 114 women were diagnosed with
OC, including 65 cases of serous OC. No associations were observed between most fertility
drugs and the risk of OC. However, progesterone use was associated with an increased
rate of serous ovarian cancer (HR 1.92; 95% CI 1.16-3.17), with no clear variation by time
since first use or cumulative dose. Overall, these results suggest a potential link between
progesterone use and an increased risk of serous OC [26], in contrast to the protective
effects reported for pregnancy, EPRT, and combined oral contraceptives.

However, it remains unclear whether this association is attributable to the fertility
treatments themselves or to the underlying infertility conditions [1,24].

3.3. Body Weight, Adiposity and Diabetes

Sustained chronic inflammation can drive carcinogenesis by damaging critical cellular
components, activating tumor-promoting signaling pathways, enhancing abnormal cell
proliferation, and suppressing apoptosis. Factors such as excess body weight, adiposity,
and diabetes may contribute to this chronic inflammatory state.

Although many studies have explored the link between adiposity and OC, results
remain heterogeneous and the overall association modest [27,28]. Elevated body mass
index (BMI) is an established risk factor for several malignancies, including endometrial
and postmenopausal breast cancer, yet its relationship with OC appears weaker [6,29].

A 2012 meta-analysis reported that among women who had never used HRT, each
5 kg/m? increase in BMI was associated with an approximately 10% higher risk (relative risk
~ 1.1). In contrast, no significant association was observed among HRT users, indicating
that endogenous estrogen exposure may influence the relationship between adiposity and
OC risk [28]. Emerging evidence indicates histotype-specific associations, with stronger
links observed for borderline serous tumors, invasive low-grade serous, mucinous and
endometrioid OCs. Among postmenopausal women, these associations do not appear
to differ between users and non-users of HRT. Notably, obesity is not associated with an
increased risk of high-grade invasive serous cancers, suggesting that reductions in BMI are
unlikely to prevent the majority of OC —related deaths [30].

Evidence suggests that obesity may increase cancer risk through multiple pathways,
including enhanced peripheral aromatization of androgens to estrogens, chronic low-grade
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inflammation, oxidative stress, hyperinsulinemia and insulin resistance, disruption of the
Insulin-like growth factor I levels (IGF-1) axis, and alterations in sex hormone biosynthesis
and signaling [31].

Although the strength of association is limited compared to other obesity-related
cancers, maintaining healthy body weight remains a central public health priority given
the global prevalence of overweight and obesity.

Evidence regarding the association between type 2 diabetes and OC risk remains
inconclusive. A 2020 meta-analysis reported a statistically significant 17% increased risk
of OC among women with type 2 diabetes compared with those without the condition
(RR 1.20; 95% CI1.10-1.31 for all studies), although results varied by study design, with
an RR of 1.08 (95% CI 0.77-1.53) for case—control studies and 1.22 (95% CI 1.11-1.33) for
cohort studies; however, substantial heterogeneity between studies was observed [32].
Chronic hyperinsulinemia may promote tumor development through the oncogenic ef-
fects of insulin, including activation of cellular signalling pathways and stimulation of
growth factor-mediated proliferation. Elevated insulin levels are associated with increased
bioactivity of IGF-1, which exerts mitogenic and anti-apoptotic effects on both normal
and cancer cells, thereby contributing to carcinogenesis in type 2 diabetes. In addition,
hyperglycemia is linked to oxidative stress, characterized by an imbalance between reactive
oxygen species [33].

In contrast, more recent studies and an umbrella review concluded that the overall
evidence supporting this link is weak. Part of the observed heterogeneity may be related to
differences in diabetes treatments, as metformin—the most commonly prescribed first-line
therapy for type 2 diabetes—has been suggested to potentially reduce OC risk. Although
in vitro studies indicate possible anticancer effects of metformin, these experiments often
involve doses much higher than those used clinically. Epidemiological studies investigating
this relationship have produced mixed results, and many have been limited by insufficient
adjustment for potential confounding factors [1].

3.4. Physical Activity and Sedentary Behavior

Physical activity (PA) has been associated with reduced risk of several cancers, includ-
ing breast and colorectal cancer. Evidence for OC is less consistent but suggests potential
protective effects. Notably, findings from prospective cohort studies often differ from
those of case—control studies. While several case—control studies suggest that PA may
have a protective effect against OC, this association is frequently non-significant—or even
reversed—in large cohort studies. These discrepancies may be explained by recall bias
in case—control designs, residual confounding, limited sample sizes, reliance on a single
assessment of PA, and insufficient information on the timing, type, and intensity of activity.
Furthermore, a recent meta-analysis also failed to identify a significant association between
PA and OC risk. Neither moderate PA (RR = 1.04, 95% CI 0.97-1.10; p = 0.263) nor high
levels of PA (RR = 1.04, 95% CI 0.92-1.18; p = 0.488) were significantly associated with
OC risk [34].

Despite these inconsistencies, PA remains a modifiable lifestyle factor that could
potentially reduce OC risk. Proposed mechanisms include lowering circulating estrogen
levels, reducing obesity and inflammation, and improving immune function, particularly
in postmenopausal women [35].

3.5. Dietary Habits and Nutritional Patterns

Dietary patterns have long been investigated as potential determinants of cancer risk.
Higher dietary fiber intake has been consistently associated with a reduced risk of
OC. A metanalysis of observational studies found that women in the highest categories of
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fiber consumption show a significantly lower risk compared with those in the lowest intake
group, both in case—control studies (RR = 0.75, 95%CI = 0.68-0.83) and in cohort studies
(RR =0.76, 95%CI = 0.63-0.92) [36]. Dose-response analyses further indicate that OC risk
decreases by approximately 3% (RR = 0.97; 95% CI: 0.95-0.99) for every 5 g/day increase in
dietary fiber intake [37].

Previous research has demonstrated that greater fiber intake is linked to lower cir-
culating estrogen levels and reduced bioavailability of steroid hormones. Since serum
estrogen can stimulate ovarian epithelial cell proliferation and promote tumor progression,
it is biologically plausible that higher dietary fiber intake may be inversely related to OC
risk [36]. Dietary fiber plays an important role in maintaining hormonal and metabolic
balance and is a key component of the Mediterranean diet, which is characterized by high
intakes of fiber, antioxidants, and other bioactive compounds. The Mediterranean diet
exerts well-documented anti-inflammatory and antioxidant effects, lowersIGF-1 and has
been associated with a reduced risk of several hormone-related malignancies. A recent
trial highlighted that adherence to a Mediterranean diet with moderate protein restriction
was associated with a significantly lower incidence of BRCA-related cancers (HR = 0.58;
95% CI: 0.35-0.96; p = 0.03) [38]. Taken together, adherence to a fiber-rich Mediterranean-
style dietary pattern may represent a cornerstone of lifestyle-based strategies for ovarian
cancer prevention.

In addition, recent evidence suggests that plant-based dietary patterns may influence
ovarian cancer risk. Diets emphasizing healthy plant foods have been associated with a
lower risk, whereas plant-based diets high in less healthy plant-derived foods appear to be
linked to an increased risk (OR = 1.78, 95% CI: 1.40-2.28) [39].

Indeed, pro-inflammatory diet are associated with an increased risk of OC. Pro-
inflammatory dietary patterns characterized by high intakes of trans fatty acids and refined
carbohydrates have been associated with an increased risk of OC [40—43]. A recent meta-
analysis showed that individuals with higher Dietary Inflammatory Index (DII) scores had
a 42% increased risk of OC (OR = 1.42; 95% CI 1.19-1.65). Subgroup analyses indicated
that this association was significant among postmenopausal women (OR = 1.72; 95% CI
1.26-2.21), but not among pre- or perimenopausal women (OR = 1.21; 95% CI 0.63-1.79) [44].

In contrast, omega-3 polyunsaturated fatty acids, particularly docosahexaenoic
acid (DHA), have demonstrated anti-proliferative and pro-apoptotic effects and have
been inversely associated with OC, especially endometrioid subtypes (OR = 0.58,
95% CI 0.41-0.82) [42]. Additionally, dietary patterns emphasizing complex carbohydrates
and a low glycemic load may help reduce hyperinsulinemia-driven carcinogenic mecha-
nisms. High glycemic load intake was associated with an increased risk, with an OR of
1.7 (95% CI 1.3-2.1) [45].

3.6. Pelvic Infections and Chronic Inflammation

Chronic pelvic inflammatory disease (PID), particularly in cases associated with re-
current Chlamydia trachomatis infection, has been associated with a heightened risk of
epithelial OC [46—48]. A recent metanalysis showed that a history of PID was associated
with significantly increased risk of developing OC (OR = 1.48; 95% CI 1.03-2.21) [47].
Histotype-specific analyses suggest a particularly strong link with serous epithelial OC
(aOR = 1.46; 95% confidence interval, 1.18-1.80)—especially high-grade serous carcinoma
(aOR = 1.43; 95% confidence interval, 1.01-2.04) and borderline serous OC (aOR = 1.76;
95% ClI, 1.36-2.29)—and a possible association with clear cell carcinoma [49,50]. From a
biological standpoint, these findings are consistent with the role of chronic inflammation in
carcinogenesis. Ongoing inflammation of the fallopian tubes may facilitate carcinogene-
sis by disrupting cytokine regulation and inducing microenvironmental alterations that
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promote malignant transformation [48]. These observations underscore the importance of
timely and effective management of PID. Preventive approaches include routine screen-
ing for sexually transmitted infections, early and appropriate antimicrobial therapy, and
comprehensive sexual health education.

As previously mentioned, chronic inflammation plays a central role in ovarian carcino-
genesis. Anti-inflammatory agents, including low-dose aspirin, may reduce this risk by
inhibiting cyclooxygenase enzymes and decreasing the production of inflammatory media-
tors, as well as through cyclooxygenase-independent mechanisms such as modulation of
Wnt/ 3-catenin and NF-kB signaling pathways.

A metanalysis has shown that low-dose aspirin use is associated with a reduced risk
of ovarian cancer, particularly among nulliparous women. Overall, frequent aspirin use
was linked to a 10% reduction in risk in cohort studies (HR 0.90; 95% CI 0.81-1.01) and a
16% reduction in case—control studies (OR 0.84; 95% CI 0.72-0.98) [51].

3.7. Vitamin D

Vitamin D plays an important role in regulating cellular proliferation, differentiation,
and apoptosis. Epidemiological studies suggest that lower circulating levels of vitamin D
are associated with an increased risk of OC [52]. Observational evidence further indicates a
higher incidence of OC—particularly borderline tumors—in regions with low ultraviolet-B
exposure and reduced serum 25-hydroxyvitamin D concentrations [53]. Instead, data
from a meta-analysis showed no significant association between total vitamin D intake
and OC risk, with a pooled RR of 1.02 (95% CI 0.89-1.16) [54]. Therefore, data regarding
vitamin D supplementation and its potential preventive role in OC remain limited and
inconsistent [54].

3.8. Tobacco

Cigarette smoking is a well-established risk factor for several cancers while its role in
OC risk is more complex and appears to vary by histological subtype.

Epidemiological studies have demonstrated that smoking is associated with an in-
creased risk of mucinous ovarian tumors (OR = 1.9; 95% CI 1.3-2.9), but it was not associated
with nonmucinous tumors (OR = 1.1; 95% CI 0.9-1.3). These findings were supported
by meta-analytic evidence. The overall summary RR for OC among current versus never
smokers was 1.05 (95% CI 0.95-1.16), with estimates of 0.97 (95% CI 0.84-1.12) in case-
control studies and 1.15 (95% CI 0.99-1.33) in cohort studies. A significantly increased
risk was observed for mucinous OC (RR 1.78; 95% CI 1.52-2.07), whereas no significant
association was found for serous OC (RR 1.05; 95% CI 0.94-1.17). Specifically, the RR
was 1.44 (95% CI 1.23-1.67) for invasive mucinous cancer and 2.09 (95% CI 1.78-2.46) for
borderline mucinous tumors (p = 0.039) [55]. Among women with mucinous tumors, the
risk rose with greater cumulative smoking exposure: ORs were 1.0 for <5 pack-years,
1.9 for 5-24 pack-years, and 2.7 for >25 pack-years (p for trend = 0.01), indicating a clear
dose-response relationship [55,56]. Nicotine and its metabolites have been detected in
ovarian tissue, suggesting that these compounds may directly damage DNA in the ovarian
surface epithelium. In addition, cigarette smoking has been associated with higher circu-
lating levels of gonadotropins and androgens, both of which may adversely influence OC
risk [17]. Tobacco smoking may exert a stronger influence during the early stages of ovarian
carcinogenesis. The more pronounced association with mucinous tumors may reflect their
developmental continuum from benign to borderline and invasive disease, whereas serous
ovarian cancers are often high-grade and do not typically arise from borderline lesions.
Furthermore, smoking-related somatic mutations in the KRAS gene are more frequently ob-
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served in mucinous than in serous ovarian tumors and are also more common in borderline
tumors than in invasive cancers [33].

Conversely, smokers tend to experience earlier menopause, a factor that could poten-
tially reduce risk by shortening the lifetime number of ovulatory cycles [17].

3.9. Environmental Exposures

Talc is a desiccant that has long been used as baby powder. Because talc deposits
can occur near asbestos, concerns have been raised about potential contamination. Ret-
rospective and case—control studies have suggested an association between genital talc
use and OC; however, prospective cohort studies have not consistently confirmed these
findings. Furthermore, the positive associations reported in case—control studies are gen-
erally modest (RR ~ 1.22), particularly for serous subtypes, and the proposed causal
mechanisms remain uncertain [57-59]. In addition, endocrine-disrupting chemicals (EDCs),
including phthalates and bisphenols, may interfere with hormonal signaling pathways
and potentially contribute to carcinogenesis [60]. Although the absolute increase in risk
appears limited, reducing exposure to talc and known EDCs may represent a reasonable
precautionary strategy.

4. Discussion

The evidence synthesized in this review underscores the important role of modifiable
lifestyle and environmental exposures in the prevention of OC. Table 1 summarizes the
positive and negative associations between these factors, as identified in the meta-analyses.

Table 1. Associations of Risk and Protective Factors with Ovarian Cancer: Evidence from Meta-Analyses.

Category

RR/OR (95% CI) Note Authors

Childbirth

1 RISK
RR 0.72 (0.65-0.79) for 1 birth,
0.57 (0.49-0.65) for 2 births, and
0.46 (0.41-0.52) for >3 births

Sung et al., 2016 [11]

Breastfeeding

L RISK
RR 0.79 (0.72-0.87) for breastfeeding for
<6 months, 0.72 (0.64-0.81) for
6-12 months, and 0.67 (0.56-0.79) for
>13 months.

Sung et al., 2016 [11]

Oral contraceptives

L RISK
OR 0.73 (0.66-0.81)
OR 0.43 (0.37-0.51) (user for >10)

Havrilesky et al., 2013 [16]

Bilateral salpingectomy

L RISK
OR 0.48 (0.33-0.69) Tang et al., 2025 [19]

HRT

1 RISK
RR 1.20 (1.01-1.44) from cohort studies
OR 1.13 (1.04-1.22) from
case—control studies
RR of 1.15 (0.82-1.61) from cohort
studies conducted after 2010
OR 1.09 (CI 0.93-1.27) from case—control
studies conducted after 2006

The overall risk of OC has not
increased among HRT users
for less than 5 years

Xiang et al., 2024 [23]

Obesity

1 RISK
OR = 1.24 (1.18-1.30) for serous BOT
OR 1.17 (1.11-1.23) for invasive
endometrioid OC
OR 1.19 (1.06-1.32) for invasive
mucinous OC
OR 1.13 (1.03-1.25) for low-grade serous
invasive OC

Pooled analysis of

15 case—control studies Olsen et al., 2013 [30]
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Table 1. Cont.
Category RR/OR (95% CI) Note Authors
. ] L RISK
Dietary fiber RR 0.760 (0.702-0.823) Huang et al., 2018 [36]

Diet with high DII scores

Pro-inflammatory
diets significantly increase
OC risk among
post-menopausal women

1 RISK
OR 1.72 (1.26-2.21) in

Yang et al., 2022 [44]
postmenopausal women

4 RISK .
PID OR 1.48 (1.03-2.21) Syed Khaja et al., 2024 [47]
.. RISK .
Aspirin RR 05 (0%0_0_9 2 Hurwitz et al., 2022 [51]
RR 1.44 (1.23-1.67) for invasive . .
Smoking mucinous cancer No a:s?az;tlgréwuh Santucdi et al., 2019 [55]
RR 2.09 (1.78-2.46) for mucinous BOT erou

OC = ovarian cancer; BOT = borderline ovarian tumor; HRT = Hormone replacement therapy; DII = Dietary
Inflammatory Index; PID = Pelvic inflammatory disease.

Importantly, most research evaluating reproductive, lifestyle, and demographic factors
related to OC is derived from epidemiologic studies, as randomized controlled trials
(RCTs) are often neither ethical nor feasible for assigning individuals to potentially harmful
exposures. Moreover, RCTs are particularly challenging in this context because many
relevant exposures—such as reproductive behaviors or long-term lifestyle factors—cannot
be ethically or practically randomized (e.g., parity or breastfeeding), and the long latency
between exposure and cancer development would require prolonged follow-up and large
sample sizes. These studies generally fall into two main designs: case—control studies
and cohort studies, each characterized by specific strengths and limitations. In case—
control studies, information on lifestyle and related variables is typically collected within
two months to one year after diagnosis. These data may include early-life exposures
as well as factors occurring shortly before diagnosis. In contrast, prospective cohort
studies recruit participants many years before any diagnosis of OC, with OC cases usually
representing only a small proportion of the total cohort. Many cohort studies rely on a
single baseline questionnaire or a limited number of follow-up assessments. Case—control
studies present two primary limitations. First, recall of pre-diagnosis exposures may
be subject to misclassification, as participants’ recollections could be influenced by their
disease status. Second, women with the most aggressive tumors may be underrepresented
due to challenges in recruitment. Despite these limitations, case-control studies often
include larger numbers of OC cases and provide more detailed information on clinical
characteristics and lifestyle variables that are particularly relevant to ovarian cancer. It
is also important to note that participants already have the disease at the time of data
collection. By comparison, cohort studies generally include relatively few OC cases, which
can reduce statistical power for survival analyses. They may also lack detailed clinical
data and often rely on exposure information collected many years prior to diagnosis.
Nevertheless, cohort studies offer notable advantages: exposure data are obtained before
disease onset, reducing the potential for recall bias, and case ascertainment is more likely
to capture women with highly aggressive tumors because participants were enrolled in
the cohort prior to diagnosis. However, the completeness of case identification in cohort
studies may vary depending on follow-up procedures. These strengths and limitations of
both study designs should be considered when interpreting findings on lifestyle factors
associated with OC risk [61]. Notably, evidence suggests that, on average, pooled effect
estimates from observational studies and RCTs are broadly comparable, although variability
may arise due to differences in study populations, exposure definitions, and methodological
approaches. These considerations should be taken into account when interpreting findings
on lifestyle factors associated with OC risk [62]. In conclusion, although the magnitude of
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the individual associations highlighted in this review is generally modest, their cumulative
population impact may be substantial.

Maintaining healthy body weight and engaging in regular physical activity provide
broad oncologic and cardiometabolic benefits. Dietary patterns characterized by high
fiber intake and low inflammatory potential appear protective. Chronic inflammation and
infection represent emerging mechanistic drivers of ovarian carcinogenesis, reinforcing the
importance of pelvic health and sexually transmitted infection prevention. Environmental
exposures and substance use, particularly smoking, exhibit subtype-specific associations
and warrant targeted counseling. Collectively, these findings demonstrate that OC is
not entirely predetermined by genetic or reproductive factors. Multifactorial lifestyle
modification may meaningfully reduce incidence. Ensuring that women are informed
about how reproductive and lifestyle choices may influence their future cancer risk is
therefore essential. Despite these challenges, emerging preventive strategies, particularly
salpingectomy, offer promising opportunities to reduce the incidence of OC.

However, some limitations of this narrative review should be acknowledged. First, the
absence of a formal systematic review protocol and quantitative synthesis may introduce
selection bias and limit the reproducibility of the findings. Second, the included evidence
is primarily derived from observational studies, which are inherently subject to residual
confounding and variability in exposure assessment. Moreover, these studies often do
not allow a precise determination of causal relationships, making it difficult to clearly
distinguish correlation from causation. Third, heterogeneity across studies in terms of
populations, study designs, and definitions of exposures and outcomes may affect the
comparability and interpretation of results. Finally, publication bias and the selective
reporting of significant findings cannot be excluded.

Despite these limitations, this review provides a comprehensive overview of current
evidence and highlights key areas for future research and prevention strategies in OC.

Given that many lifestyle factors show inconsistent associations with OC risk, partly
due to heterogeneity among studies, variation in histological subtypes, and the presence
of confounding factors, future research should prioritize several key areas. These include
large prospective cohort studies with detailed exposure assessments, investigations into
the interaction between genetic susceptibility and lifestyle factors, and studies aimed at
elucidating the molecular mechanisms linking lifestyle exposures to ovarian carcinogenesis.
In addition, evaluating population-level prevention strategies will be essential. A better
understanding of these determinants may help identify high-risk populations and support
the development of more effective, targeted prevention approaches.

5. Conclusions

Ovarian cancer remains a major public health challenge due to late-stage diagno-
sis and ineffective screening. Growing evidence supports the role of modifiable lifestyle
factors—including weight management, high-fiber anti-inflammatory diets, infection pre-
vention, and avoidance of tobacco—in reducing risk.

However, most of the available evidence is derived from observational studies, which
are inherently subject to residual confounding, exposure misclassification, and heterogene-
ity across study designs and populations. In addition, for several factors, the magnitude
of associations is modest and findings remain inconsistent, limiting the ability to draw
definitive causal inferences.

Integrating lifestyle-based prevention into gynecologic practice and public health
strategies should therefore be considered with caution but recognized as a potentially
valuable component of comprehensive cancer control. Such an approach may offer syner-
gistic benefits across multiple hormone-related malignancies and contribute to improved
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women'’s health outcomes at the population level, while further high-quality research is
needed to clarify the strength and causality of these associations.
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