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Type does matter. Use VIRGIN olive oil as your preferred fat to
reduce your risk of breast cancer: case-control EpiGEICAM study
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The Epi-GEICAM study comprises 1017 invasive BC cases matched with controls of similar age (49 ± 9 years) and residence. Diet and
OO consumption were collected through a validated food frequency questionnaire. 75% of women referred OO, common (refined)
or virgin, as the main fat source. Using conditional logistic regression models, we compared different scenarios of type and
frequency of OO consumption, using as reference those women not always using OO for the three culinary practices (seasoning,
cooking, and frying) and adding <2 tablespoons (tbsps.) per day during the meal to bread, salad, or dishes. A substantial inverse
association was observed in those women always using VOO for the three culinary practices and consuming ≥2 tbsps. of OO
per day during meals (adjusted OR, 0.72; 95% CI: 0.51, 1.03; P= 0.07). Potential benefits from OO consumption, at least as regards
the protection provided for BC, could be mostly conferred with VOO, and when its consumption is high.
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Breast cancer (BC) remains the most frequently diagnosed non-
cutaneous malignant tumor in women in the majority of the
countries worldwide abruptly disrupting the lives of millions of
women [1]. Historically, a lower incidence of BC has been
observed in Mediterranean countries [2] where, before the
incursion of the fast-food culture, olive oil (OO) was the main
culinary and unrestricted dressing fat both in the kitchen and at
the table [2].
Reviewed results from observational studies provide supporting

evidence for the association between Mediterranean diet (MeD-
iet), in which OO is the foremost source of fat, and decreased BC
risk [3, 4]. Likewise, in the PREDIMED trial, which included the
incidence of BC as a secondary outcome [5], the protective effect
detected appeared to be mostly due to the very large consump-
tion of virgin olive oil (VOO), which accounted for 22% of total
caloric intake (≥50 g per day), among participants allocated to the

MeDiet supplemented with VOO. Among 4152 women included in
the trial, women allocated to the MeDiet supplemented with VOO
group exhibited a 68% relatively lower risk of incident BC (hazard
ratio [HR]= 0.32, 95% CI 0.13, 0.79) compared to the control
group, where participants were recommended to follow a low-fat
diet. Therefore, the PREDIMED trial provides first-level scientific
evidence on BC protective properties of VOO within the context of
the MeDiet [5]. Nevertheless, when based on observational
studies, the level of certainty of the association between OO
and BC is very low [6]. This may be, at least partly, because studies
have not differentiated whether it was VOO or common OO
(mostly based on refined oil).
Part of the salubrious health effects of OO may be due to its

content in oleic acid, a monounsaturated fatty acid, which is found
in all types of OO, but an important part is suggested to be
attributable to the >200 minor components present in the VOO
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such as the phenolic compounds, but also tocopherols, phytos-
terols, carotenoids, luteolin, and triterpenic acids [7, 8]. VOO is
obtained by cold pressing of ripe olives, retaining highly bioactive
compounds of olives. However, most of these minor components
are lost during refinery and consequently they are almost absent
in common OO, which is sold as a mixture of refined OO (usually
> 80%) and VOO [9].
In this context, we used data from the Epi-GEICAM study [10],

which comprises 1017 confirmed invasive BC cases recruited
between 2006 and 2011 in Spain and matched with healthy
controls of similar age (49 ± 9 years) and residence. The global
participation rate was 82%. BC cases and controls filled a
comprehensive questionnaire which recorded demographic and
anthropometric data, personal and family background, medical
and occupational history, and lifestyle and dietary information.
Type and frequency of OO consumption was comprehensively
collected through a validated self-fulfilled semiquantitative food
frequency questionnaire [11, 12]. Thus, participants answered how
many tbsps. of OO, and of other vegetable oils (sunflower, corn,
soy) they used to add at the table to salad, bread, and dishes. They
also indicated what type of fat or oil they used for dressing,
cooking, and frying, being able to select for each of these culinary
practices among VOO (comprising virgin and extra virgin),
common OO (mostly refined), sunflower, soy, corn, margarine,
butter, and others.
A total of 969 paired BC cases and controls (N= 1938) had

complete data on OO consumption. 75% of women referred OO
(either virgin or common) as the main fat source. The associations
were evaluated using conditional logistic regression models
adjusted for several potential confounders Table 1. Our assess-
ment revealed that those women who added ≥ 2 tbsps. per day of
OO (either virgin or common) during their meal to bread, salad, or
their dish, presented a 12% lower risk of developing BC than those
women who added <2 tbsps. per day (adjusted OR, 0.88; 95% CI:
0.70, 1.11; P= 0.29). When looking into the type of oils used for
seasoning, cooking, and frying, those women using VOO for the
three culinary practices had a non-significant 29% lower risk of BC
(adjusted OR, 0.71; 95% CI: 0.40, 1.25; P= 0.24), when compared
with those who used common OO for the three culinary practices.
Finally, we compared different scenarios of OO consumption,
using as reference those women not always using OO for the
three culinary practices and adding <2 tbsps. per day during the
meal to bread, salad, or dishes. Remarkably, a noteworthy inverse
association was only observed in those women always using VOO
for seasoning, cooking, and frying and moreover added ≥2
tablespoons of OO per day to bread, salad, or their dishes during
meals, with a ~30% lower risk of BC (adjusted OR, 0.72; 95% CI:
0.51, 1.03; P= 0.07). This observed influence of olive oil on BC is
independent of the other components of the Mediterranean diet.
Epidemiological evidence accumulated thus far show that OO

may play a major role in explaining the associations of the
MedDiet with a lower incidence of several chronic diseases such as
cardiovascular disease, type 2 diabetes, neurodegenerative
diseases, and cancer [8, 13].
Animal studies also suggest that high VOO diet may act as a

negative modulator of the experimental mammary carcinogen-
esis, conferring to the tumors a more benign clinical behavior and
a lower histopathological malignancy in comparison with high
corn oil diets [14]. Hydrophilic phenols—including phenolic
alcohols and acids, flavonoids, lignans and secoiridoids—are
present in olive fruit as the most abundant VOO phenolic
antioxidants, while they are not generally present in other oils
and fats. They have also been attributed anti-inflammatory and
anti-carcinogenic properties [15]. One of the VOO phenolic
compound with major anti-inflammatory attributes is the oleo-
canthal, with an effect comparable even to that of non-steroidal
anti-inflammatory drugs, like ibuprofen [16, 17]. Oleocanthal also
has the potential to inhibit the growth of hormone-dependent BC

and to improve the sensitivity to tamoxifen therapy in vitro and
in vivo [18]. With regards hydroxytyrosol, the main phenolic
compound present in VOO, it showed in vitro to act on both
initiation and promotion/progression phases of BC carcinogenesis
[19]. Oleacein, another phenolic compound found in VOO, showed
to suppress in vitro the functional traits of BC cancer stem cells
[20]. Nevertheless, observations in rodents often do not apply to
human physiology and cannot be directly extrapolated to
humans, since polyphenol metabolism differs. Likewise, data from
in vivo studies report effects obtained with supra-physiological
concentrations, where VOO polyphenols are extensively metabo-
lized and reach the cells in minute amounts [21].
Based on our observations, benefits from OO consumption, at

least as regards the protection provided for BC, could be only
conferred with the virgin version, and when its consumption is
high, at least ≥2 daily tbsps. While in the PREDIMED trial the
protective effect (in both cardiovascular disease and BC) was
detected with VOO consumptions ≥50 g per day (3 1/2 tbsps.) [5],
unrestricted consumption should be avoided since the effects of
very high consumption are not clearly established [22], while a
high calorie intake increases breast cancer risk [23].
We want to call for epidemiological studies that fully consider

type and amount of OO consumption to be able to properly
characterize the OO potential for BC prevention and to quantify
dose-response associations.
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