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Diet characteristics in patients with endometriosis
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A B S T R A C T

Objective: Endometriosis is a chronic hormonal and inflammatory condition, characterized by the presence and
proliferation of endometrial tissue outside the uterine cavity, causing pelvic pain and infertility. A number of
controversial studies have suggested that consumption of specific nutrients or food groups are associated with higher
risk of endometriosis.
Thus, the aim of the present study is to evaluate the dietary characteristics of patients with newly diagnosed
endometriosis, specifically the frequency and quantity of various food categories consumed, by using a specific tool
to investigate their dietary patterns.
Material and methods: The study included a group of patients newly diagnosed with endometriosis (n = 80)
compared to a group of healthy women (n = 80). A self-administered questionnaire, specifically designed for this
purpose on dietary habits, was administered. Food categories were also differentiated into pro- and anti-
inflammatory, to approximately evaluate the ratio between omega 6 and omega 3 fatty acids intake.
Results: Women with endometriosis exhibited different dietary habits compared to the control group, both in terms of
frequency of consumption and quantity of various food categories. The consumption of green, red, and white
vegetables was less frequent among those affected compared to the control group, as well as the amount of orange
vegetables consumed (p < 0.01). Conversely, the intake of red meat and raw ham, as well as the daily consumption of
salt, were significantly more represented in the group of women with endometriosis (p < 0.01).
Conclusion: Women with newly diagnosed endometriosis reported an unbalanced dietary pattern with high
consumption of meat, cured meats, salt and a low intake of vegetables, with an unfavorable balance between pro-
inflammatory and anti-inflammatory food. The involvement of nutrition specialists as part of a multidisciplinary
team in managing patients with endometriosis is advisable.
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Introduction

Endometriosis is a chronic, benign condition characterized by the
presence and proliferation of endometrial tissue outside the uterine cavity
[1]. This disease typically affects women during their reproductive years
and impacts fertility and quality of life, with a prevalence estimated
between 2% and 10% [2]. The most common symptoms associated with
endometriosis include dyspareunia, dysmenorrhea, dyschezia, chronic
pelvic pain, and infertility, with different degree of severity [3]. Although
the exact pathogenetic mechanisms are not fully understood, resistance to
progesterone and increased sensitivity to estrogen play critical roles in the
onset and development of endometriosis, allowing to define it as a
hormone-dependent disease [4,5].

Surgical interventions and hormonal therapies are the primary
treatment options for endometriosis, aimed at reducing pain and
improving quality of life (QoL) [5–7]. However, long-term management

plans for endometriosis also suggest the inclusion of non-hormonal
medications, physical activity, and dietary modifications [8,9]. Diet is of
particular interest, as studies have indicated that dietary patterns may
influence the pathogenesis of endometriosis, including factors like
estrogen activity, inflammation, and menstrual cyclicity [10,11]. Several
studies have examined whether diet correlates with the risk of developing
endometriosis, exploring dietary factors that might decrease or increase
the risk and proposing potential dietary recommendations for affected
women [12–14]. However, the available data on the protective role of
fruits and vegetables and the adverse effects of red meat, dairy products,
and unsaturated fats are inconsistent, and there is not sufficient evidence
yet to establish a disease-specific diet [15].

Some studies have shown a significant reduction in disease risk among
women who consume large amounts of green vegetables and fresh fruits
[13]. Additionally, the intake of omega-3 fatty acids has been linked to a
reduced risk of disease occurrence, being the omega-3 to omega-6 ratio
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particularly important [16]. Omega-3 supplementation may reduce pain
and inflammation, thereby improving QoL of patients with endometriosis
[17]. Women consuming more than two servings of red meat per week
have shown a higher risk of endometriosis compared to those consuming
less than one serving per week [18], although this correlation was not
found in some other case-control studies [19].

Thus, the aim of the present study was to evaluate the dietary habits of
patients newly diagnosed with endometriosis compared to controls,
specifically the frequency and quantity of various food categories
consumed, focusing also on pro- and anti-inflammatory items.

Materials and methods

An observational cross-sectional study was conducted on a group of
patients with endometriosis (n = 80) at their first referral to our
Endometriosis Centre at Careggi University Hospital between March
2021 and December 2022. The diagnosis was made using transvaginal
ultrasound and/or magnetic resonance imaging (MRI), revealing ovarian
(n = 27), deep (n = 33), or both ovarian and deep endometriosis
(n = 20). Participants were recruited according to the following inclusion
criteria: female gender, age between 18 and 50 years, fluent in Italian,
newly diagnosed endometriosis. Exclusion criteria were: illiteracy or
inability to provide informed consent, current hormonal treatment. An
age-matched control group of 80 women was also recruited. The age
range in both groups was 18–50 years (mean age: 33 � 4.5). Body weight
ranged from 43 kg to 110 kg, with BMI values ranging from 16 to 36.75.
No significant differences were found between cases and controls in terms
of underweight (BMI < 18) (7.5%) and obesity (BMI > 30) (2.5%)
categories.

A self-administered questionnaire was specifically designed for this
purpose on dietary habits. The questionnaire was developed in a digital
format for use on local or online platforms through computers,
smartphones or tablets, after patients' clinical evaluation. It consisted
of 39 questions:

� The first question concerned the patients' division of meals throughout
the day.

� The next 38 questions investigated the types of food consumed, the
frequency, and portion sizes.

The questionnaire included 32 food groups: milk; yogurt; cereals or
muesli; biscuits; bakery products; rusks with sweet spreads; bread slices;
pasta; rice; legumes; potatoes; parmesan, gruyère, caciotta, brie; tomino,
robiola, stracchino; ricotta and milk flakes; mozzarella; eggs; chicken;
beef; pork; cooked ham; raw ham; mortadella; salame and capocollo; lean
fish; fatty fish; green vegetables; red vegetables; yellow or orange
vegetables; white vegetables; purple vegetables; fruit; snacks and sweets;
wine and/or other spirits; sweetened drinks. Patients were guided to
select portion sizes (with associated weights) by using illustrative pictures

provided in the questionnaire as examples (Supplementary Materials).
The frequency of food consumption was described as follows:

� more than once a day
� once a day
� at least twice a week
� less than twice a week
� never

Additionally, questions were included regarding daily consumption of
salt and olive oil (expressed in 'tablespoons'), alcohol, water, and coffee
(daily cups). Table 1 shows the classification into pro-inflammatory and
anti-inflammatory food according to the food categories mentioned in the
questionnaire [20].

All participants were asked to provide written informed consent.
Deidentified data were automatically entered in an electronic database
and analyzed by using Jamovi software. A descriptive analysis was
conducted with the evaluation of position measures (mean, median) and
dispersion indices (standard deviation, range) for the quantitative
variables. Continuous data were checked for normality by using normal
probability plots. Mann Whitney U test or independent-samples t-test was
carried out to compare continuous variables between cases and controls.
The binomial variables were described by calculating the absolute and
percentage frequencies. Chi-square test was used for the qualitative
variables to compare the endometriosis population with controls
population for each food item. A P-value < 0.05 was considered
statistically significant.

Results

The majority of included subjects reported an optimal distribution of
meals throughout the day with breakfast, lunch and dinner, and at least a
snack in between the main meals; however, patients with endometriosis
exhibited different dietary habits compared to the control group, both in
terms of frequency of consumption and quantity of various food
categories. Table 2 presents the frequency of consumption of all foods
studied, while Fig. 1 highlights the food items found to be significantly
different between endometriosis and control group, regarding their
weekly consumption frequency. The intake of raw ham (p < 0.021) and
mortadella (p < 0.030) was significantly more frequent in the weekly
diets of women with endometriosis compared to healthy women.
Conversely, the consumption of green vegetables (e.g., lettuce, spinach,
zucchini, broccoli, etc.), red vegetables (e.g., tomatoes, peppers, radishes,
beetroot, etc.), and white vegetables (e.g., cauliflower, fennel, mush-
rooms, etc.) was less frequent (p < 0.01) among affected women
compared controls (Fig. 1). Table 3 shows the statistically significant
differences between the two groups in terms of amount of each food item
consumption. The intake of red meat and raw ham was significantly
higher in endometriosis patients compared to controls (p < 0.01).

Table 1
List of food with either pro- or anti-inflammatory properties.

Pro-inflammatory food Anti-inflammatory food

� Beef
� Pork
� Raw ham
� Cooked ham
� Mortadella
� Salame and capocollo
� Snacks and sweets
� Sweetened drinks
� Salt
� Processed carbs (present in white bread, white pasta, and many baked

goods)

� Dairy products
� Legumes
� Fatty fish
� Green vegetables (e.g. lettuce, spinach, zucchini, broccoli)
� Red vegetables (e.g. tomatoes, bell peppers, radishes, red beet)
� Yellow or orange vegetables (e.g. carrots, pumpkin, bell peppers)
� White vegetables (e.g. cauliflower, fennels, mushrooms)
� Purple vegetables (e.g. eggplants, radicchio, red cabbage)
� Fruits
� Nuts
� Red wine
� Extra virgin olive oil
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Table 2
Food consumption frequency in patients with endometriosis vs controls. Data are expressed as n (%).

Food item Endometriosis (n = 80) Controls (n = 80) P-
Value

Milk � more than once a day: 2 (2.5%)
� once a day: 27 (33.8%)
� at least twice a week: 7 (8.8%)
� less than twice a week: 4 (5%)
� never: 40 (50%)

� more than once a day: 0
� once a day: 34 (42.5%)
� at least twice a week: 7 (8.8%)
� less than twice a week: 4 (5%)
� never: 35 (43.8%)

0.535

Yogurt � more than once a day:1 (1.3%)
� once a day: 12 (15%)
� at least twice a week: 22 (27.5%)
� less than twice a week: 14 (17.5%)
� never: 31 (38.8%)

� more than once a day: 1 (1.3%)
� once a day: 12 (15%)
� at least twice a week: 18 (22.5%)
� less than twice a week: 16 (20%)
� never: 33 (41.3%)

0.964

Cereals or
muesli

� more than once a day: 1 (1.3%)
� once a day: 12 (15%)
� at least twice a week: 12 (15%)
� less than twice a week: 19 (23.8%)
� never: 0

� more than once a day: 1 (1.3%)
� once a day: 15 (18.8%)
� at least twice a week: 11 (13.8%)
� less than twice a week: 12 (15%)
� never: 1 (1.3%)

0.674

Biscuits � more than once a day: 0
� once a day: 25 (31.3%)
� at least twice a week: 22 (27.5%)
� less than twice a week: 11 (13.8%)
� never: 22 (27.5%)

� more than once a day: 3 (3.8%)
� once a day: 32 (40%)
� at least twice a week: 14 (17.5%)
� less than twice a week: 12 (15%)
� never: 19 (23.8%)

0.207

Bakery
products

� more than once a day: 0
� once a day: 6 (7.5%)
� at least twice a week: 17 (21.3%)
� less than twice a week: 24 (30%)
� never: 33 (41.3%)

� more than once a day: 0
� once a day: 8 (10%)
� at least twice a week: 8 (10%)
� less than twice a week: 33 (41.3%)
� never: 31(38.8%)

0.171

Rusks with
sweet
spreads

� more than once a day: 0
� once a day: 5 (6.3%)
� at least twice a week: 23 (28.7%)
� less than twice a week: 19 (23.8%)
� never: 33 (41.3%)

� more than once a day: 0
� once a day: 6 (7.5%)
� at least twice a week: 14 (17.5%)
� less than twice a week: 31 (38.8%)
� never: 29 (36.3%)

0.144

Bread slices � more than once a day: 12 (15%)
� once a day: 41 (51.2%)
� at least twice a week: 12 (15%)
� less than twice a week: 5 (6.3%)
� never: 10 (12.5%)

� more than once a day: 16 (20%)
� once a day: 26 (32.5%)
� at least twice a week: 23 (28.7%)
� less than twice a week: 2 (2.5%)
� never: 13 (16.3%)

0.060

Pasta � more than once a day: 1 (1.3%)
� once a day: 35 (43.8%)
� at least twice a week: 30 (37.5%)
� less than twice a week: 9 (11.3%)
� never: 5 (6.3%)

� more than once a day: 1 (1.3%)
� once a day: 26 (32.5%)
� at least twice a week: 38 (47.3%)
� less than twice a week: 12 (15%)
� never: 3 (3.8%)

0.525

Rice � more than once a day: 1 (1.3%)
� once a day: 2 (2.5%)
� at least twice a week: 31 (38.8%)
� less than twice a week: 35 (43.8%)
� never: 11 (13.8%)

� more than once a day: 0
� once a day: 1 (1.3%)
� at least twice a week: 26 (32.5%)
� less than twice a week: 48 (60%)
� never: 5 (6.3%)

0.195

Legumes � more than once a day: 2 (2.5%)
� once a day: 3 (3.8%)
� at least twice a week: 37 (46.3%)
� less than twice a week: 23 (28.7%)
� never: 15 (18.8%)

� more than once a day: 0
� once a day: 7 (8.8%)
� at least twice a week: 37 (46.3%)
� less than twice a week: 24 (30%)
� never: 12 (15%)

0.412

Potatoes � more than once a day: 0
� once a day: 0
� at least twice a week: 18 (22.5%)
� less than twice a week: 47 (58.8%)
� never: 15 (18.8%)

� more than once a day: 0
� once a day: 0
� at least twice a week: 20 (25%)
� less than twice a week: 52 (65%)
� never: 8 (10%)

0.288

Parmesan,
Gruyère,
Caciotta,
Brie

� more than once a day: 1 (1.3%)
� once a day: 8 (10%)
� at least twice a week: 27 (33.8%)
� less than twice a week: 30 (37.5%)

� more than once a day: 0
� once a day: 12 (15%)
� at least twice a week: 22 (27.5%)
� less than twice a week: 21 (26.3%)

0.136

(continued on next page)
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Table 2 (continued)

Food item Endometriosis (n = 80) Controls (n = 80) P-
Value

� never: 14 (17.5%) � never: 25 (31.3%)
Tomino,

robiola,
stracchino

� more than once a day: 1 (1.3%)
� once a day: 3 (3.8%)
� at least twice a week: 12 (15%)
� less than twice a week: 23 (28.7%)
� never: 41 (51.2%)

� more than once a day: 0
� once a day: 2 (2.5%)
� at least twice a week: 18 (22.5%)
� less than twice a week: 32 (40%)
� never: 28 (35%)

0.176

Ricotta and
milk
flakes

� more than once a day: 0
� once a day: 2 (2.5%)
� at least twice a week: 9 (11.3%)
� less than twice a week: 32 (40%)
� never: 37 (46.3%)

� more than once a day: 0
� once a day: 1 (1.3%)
� at least twice a week: 9 (11.3%)
� less than twice a week: 31 (38.8%)
� never: 39 (48.8%)

0.940

Mozzarella � more than once a day: 0
� once a day: 2 (2.5%)
� at least twice a week: 13 (16.3%)
� less than twice a week: 43 (53.8%)
� never: 22 (27.5%)

� more than once a day: 1 (1.3%)
� once a day: 1 (1.3%)
� at least twice a week: 15 (18.8%)
� less than twice a week: 45 (56.3%)
� never: 18 (22.5%)

0.750

Eggs � more than once a day: 0
� once a day: 1 (1.3%)
� at least twice a week: 25 (31.3%)
� less than twice a week: 50 (62.5%)
� never: 4 (5%)

� more than once a day: 0
� once a day: 1 (1.3%)
� at least twice a week: 19 (23.8%)
� less than twice a week: 51 (63.7%)
� never: 9 (11.3%)

0.432

Chicken � more than once a day: 0
� once a day: 1 (1.3%)
� at least twice a week: 42 (52.5%)
� less than twice a week: 28 (35%)
� never: 9 (11.3%)

� more than once a day: 0
� once a day: 0
� at least twice a week: 38 (47.5%)
� less than twice a week: 28 (35%)
� never: 14 (17.5%)

0.515

Beef � more than once a day: 0
� once a day: 0
� at least twice a week: 15 (18.8%)
� less than twice a week: 52 (65%)
� never: 13 (16.3%)

� more than once a day: 0
� once a day: 0
� at least twice a week; 15 (18.8%)
� less than twice a week: 44 (55%)
� never: 21 (26.3%)

0.280

Pork � more than once a day: 0
� once a day: 0
� at least twice a week: 3 (3.8%)
� less than twice a week: 36 (45%)
� never: 41 (51.2%)

� more than once a day: 0
� once a day: 0
� at least twice a week; 5 (6.3%)
� less than twice a week: 39 (48.8%)
� never: 36 (45%)

0.624

Cooked ham � more than once a day: 0
� once a day: 2 (2.5%)
� at least twice a week: 25 (31.2%)
� less than twice a week: 27 (33.8%)
� never: 26 (32.5%)

� more than once a day: 0
� once a day: 2 (2.5%)
� at least twice a week: 15 (18.8%)
� less than twice a week: 29 (36.3%)
� never: 34 (42.6%)

0.335

Raw ham � more than once a day: 0
� once a day: 1 (1.3%)
� at least twice a week: 26 (32.6%)
� less than twice a week: 28 (35%)
� never: 25 (31.3%)

� more than once a day: 0
� once a day: 2 (2.5%)
� at least twice a week: 10 (12.5%)
� less than twice a week: 40 (50%)
� never: 28 (35%)

0.021

Mortadella � more than once a day: 0
� once a day: 0
� at least twice a week: 9 (11.3%)
� less than twice a week: 15 (18.8%)
� never: 56 (70%)

� more than once a day: 0
� once a day: 0
� at least twice a week: 1 (1.3%)
� less than twice a week: 19 (23.8%)
� never: 60 (75%)

0.030

Salame and
capocollo

� more than once a day: 0
� once a day: 0
� at least twice a week: 6 (7.5%)
� less than twice a week: 23 (28.7%)
� never: 51 (63.7%)

� more than once a day: 0
� once a day: 1 (1.3%)
� at least twice a week: 1 (1.3%)
� less than twice a week: 24 (30%)
� never: 54 (67.5%)

0.197

Lean fish � more than once a day: 0
� once a day: 1 (1.3%)
� at least twice a week: 22 (27.5%)
� less than twice a week: 40 (50%)
� never: 17 (21.3%)

� more than once a day: 0
� once a day: 0
� at least twice a week: 20 (25%)
� less than twice a week: 44 (55%)
� never: 16 (20%)

0.725

Fatty fish � more than once a day: 0 � more than once a day: 0 0.259
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Additionally, the daily consumption of salt was higher among women
with endometriosis (2–3 teaspoons) compared to the control group (0.5–1
teaspoon per day) (p < 0.01). No significant differences were reported in
the category of dairy products, pasta, bakery products, eggs and white
meat. In the vegetables category, the consumption of orange-colored
vegetables (e.g., carrots, pumpkin, peppers, etc.) was significantly lower
among patients with endometriosis than among healthy controls. Fatty
fish consumption was higher among women with endometriosis
compared to controls (p < 0.01). By stratifying the study population
according to BMI (cut off 25), comparable results in terms of consumption
frequency and intake of each food category were obtained.

From the overall analysis of the dietary pattern of patients with
endometriosis included in our study, an unfavorable balance between
pro-inflammatory and anti-inflammatory food was noted and the
estimated ratio between omega 6 and omega 3 essential fatty acids did
not reach the recommended ratio.

Discussion

The present study indicates that women with endometriosis consume
more red meat and processed meats, and fewer vegetables, compared to
controls. These findings align with the studies by Parazzini et al. and

Table 2 (continued)

Food item Endometriosis (n = 80) Controls (n = 80) P-
Value

� once a day: 0
� at least twice a week: 11 (13.8%)
� less than twice a week: 38 (47.5%)
� never: 31 (38.8%)

� once a day: 0
� at least twice a week: 6 (7.5%)
� less than twice a week: 47 (58.8%)
� never: 27 (33.8%)

Green
vegetables

� more than once a day: 14 (17.5%)
� once a day: 20 (25%)
� at least twice a week: 35 (43.8%)
� less than twice a week: 5 (6.3%)
� never: 6 (7.5%)

� more than once a day: 10 (12.5%)
� once a day: 34 (42.5%)
� at least twice a week: 29 (36.3%)
� less than twice a week: 7 (8.8%)
� never: 0

0.024

Red
vegetables

� more than once a day: 6 (7.5%)
� once a day: 7 (8.8%)
� at least twice a week: 39 (48.8%)
� less than twice a week: 18 (22.5%)
� never: 10 (12.5%)

� more than once a day: 4 (5%)
� once a day: 24 (30%)
� at least twice a week: 43 (53.8%)
� less than twice a week: 4 (5%)
� never: 5 (6.3%)

<.001

Yellow or
orange
vegetables

� more than once a day: 1 (1.3%)
� once a day: 6 (7.5%)
� at least twice a week: 23 (28.7%)
� less than twice a week: 20 (25%)
� never: 30 (37.5%)

� more than once a day: 1 (1.3%)
� once a day: 7 (8.8%)
� at least twice a week: 35 (43.8%)
� less than twice a week: 32 (40%)
� never: 5 (6.3%)

<.001

White
vegetables

� more than once a day: 1 (1.3%)
� once a day: 4 (5%)
� at least twice a week: 29 (36.3%)
� less than twice a week: 25 (31.3%)
� never: 21 (26.3%)

� more than once a day: 1 (1.3%)
� once a day: 4 (5%)
� at least twice a week: 21 (26.3%)
� less than twice a week: 32 (40%)
� never: 22 (27.5%)

0.706

Purple
vegetables

� more than once a day: 0
� once a day: 4 (5%)
� at least twice a week: 34 (42.5%)
� less than twice a week: 30 (37.5%)
� never: 12 (15%)

� more than once a day: 1 (1.3%)
� once a day: 3 (3.8%)
� at least twice a week: 38 (47.5%)
� less than twice a week: 21 (26.3%)
� never: 17 (21.3%)

0.432

Fruits � more than once a day: 16 (20%)
� once a day: 30 (37.5%)
� at least twice a week: 19 (23.8%)
� less than twice a week: 9 (11.3%)
� never: 6 (7.5%)

� more than once a day: 22 (27.5%)
� once a day: 29 (36.3%)
� at least twice a week: 15 (18.8%)
� less than twice a week: 7 (8.8%)
� never: 7 (8.8%)

0.779

Snacks and
sweets

� more than once a day: 5 (6.3%)
� once a day: 13 (16.3%)
� at least twice a week: 36 (45%)
� less than twice a week: 26 (32.5%)
� never: 0

� more than once a day: 5 (6.3%)
� once a day: 25 (31.3%)
� at least twice a week: 22 (27.5%)
� less than twice a week: 28 (35%)
� never: 0

0.065

Wine and/or
other
spirits

� more than once a day: 1 (1.3%)
� once a day: 5 (6.3%)
� at least twice a week: 19 (23.8%)
� less than twice a week: 35 (43.8%)
� never: 20 (25%)

� more than once a day: 1 (1.3%)
� once a day: 2 (2.5%)
� at least twice a week: 22 (27.5%)
� less than twice a week: 46 (57.5%)
� never: 9 (11.3%)

0.127

Sugar-
sweetened beverages

� more than once a day: 0
� once a day: 3 (3.8%)
� at least twice a week: 5 (6.3%)
� less than twice a week: 20 (25%)
� never: 52 (65%)

� more than once a day: 0
� once a day: 2 (2.5%)
� at least twice a week: 4 (5%)
� less than twice a week: 24 (30%)
� never: 50 (62.5%)

0.870
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Yamamoto et al. [15,18], that documented an increased risk of
endometriosis among patients who have an high intake of meat and a
low consumption of vegetables. One possible pathophysiological
explanation is that a high intake of meat leads to excessive consumption
of saturated fats, which are pro-inflammatory substances not adequately
counterbalanced by the anti-inflammatory and antioxidant substances
found in white, red, yellow, and orange vegetables [21]. Additionally, a
diet rich in meat with few vegetables could alter the intestinal microbiota,
leading to a condition known as intestinal dysbiosis. Over time, this can
disrupt intestinal homeostasis, increasing intestinal permeability and
allowing the passage of pro-inflammatory substances that exacerbate the
clinical symptoms [22].

An interesting finding was the high intake of omega-3 essential fatty
acids, given the high consumption of fatty fish among women with
endometriosis compared to controls. Several studies showed the
beneficial effect of an adequate consumption of omega-3 in improving
the symptoms and above all the QoL of patients suffering from
endometriosis. However, it is not the absolute value of the omega 3
intake to be important, rather the ratio between omega 6 and omega 3
[16]. The optimal ratio should be 4:1, but in Western diets it can be as high
as 15:1 due to excessive consumption of processed foods [23]. This
imbalance has a significant impact on prostaglandin synthesis, with a
high omega-6 to omega-3 ratio leading to increased production of pro-
inflammatory prostaglandins [24]. In our study, the dietary habits of
women with endometriosis did not allow to achieve the recommended
ratio.

Another novel finding was the higher consumption of salt by patients
with endometriosis than controls. Recent studies have indicated that
excessive dietary salt intake may represent an environmental risk factor
for the development or exacerbation of autoimmune diseases by
disrupting the balance between the suppressive and inflammatory
actions of the immune system [25]. High salt intake stimulates the
induction of pro-inflammatory cells like TH17 and M1 macrophages
while inhibiting the reparative actions of regulatory T cells and M2
macrophages [26].

The sub analysis based on BMI confirmed the same results of the
overall study population, suggesting that other mechanisms should be
taken into account in the higher risk of endometriosis among women with
low BMI (less than 18) [[27] [28],], rather than only the dietary pattern.
Among these, stress pathways seems to play a relevant role in both

predisposing to the disease and being a consequence of endometriosis
[29].

The importance of a proper dietary pattern is highlighted by the
studies of Nap et al. which found that over half of the participants (55.5%)
believed that food influenced their endometriosis-related clinical
presentation. Moreover, dietary changes helped alleviate symptoms of
endometriosis [30], especially increased consumption of fruits, vegeta-
bles, and ginger was associated with pain relief [31]. Even though no
specific dietary adjustment was found to increase the QoL, the removal of
gluten, dairy or soy, as well as the addition of vegetables, showed the
greatest perceived reduction of symptoms [8]. Recently, the use of
“endometriosis diet” in a Dutch population with endometriosis resulted in
an increased QoL, if a strict adherence was reported [9].

Despite the existence of a number studies proposing various dietary
adjustments to manage endometriosis, it remains unclear which dietary
interventions are most effective [32,33]. Many women with endometri-
osis adopt self-management strategies, altering their diets in the hope of
reducing pain symptoms. Current research suggests that adherence to a
specific, tailored diet is the best option [34]. Given the implications for
individual well-being and the potential beneficial effects of certain
nutrients on endometriosis, maintaining a lifestyle that includes proper
nutrition and physical activity may be crucial. Furthermore, the
involvement of nutrition specialists as part of a multidisciplinary team
in managing patients with endometriosis is advisable.

Some limitations of the study should be acknowledged, as the sample
size is limited, even though it is an age-matched case-control study and
the enrolled population included only newly diagnosed endometriosis.
This aspect allowed to investigate, by limiting recall bias, which were the
current dietary habits before any intervention, both nutritional and
medical. Furthermore, we recognize that the correlation between dietary
patterns and clinical presentation of patients (pain score, QoL measures)
would have been interesting. However, the study was designed as a case-
control to investigate the baseline dietary characteristics of newly
diagnosed endometriosis patients versus healthy subjects.

In conclusion, women with newly diagnosed endometriosis reported
an unbalanced dietary pattern with high consumption of meat, cured
meats, salt and a low intake of vegetables, with an unfavorable balance
between pro-inflammatory and anti-inflammatory food. A varied diet rich
in fruits and vegetables, with an appropriate omega-6 to omega-3 ratio,
and moderate consumption of meats and salt, may help balance pro-

Fig. 1. Food items consumption frequency significantly different between patients with endometriosis and controls.
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inflammatory and anti-inflammatory substances, thereby reducing
inflammation associated with the disease.
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