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Abstract: Endometriosis is a chronic, hormone-dependent disease characterized by the presence of
endometrial tissue in ectopic locations. Since the treatment options for this disease are still limited,
and the cure rate is unsatisfactory, the search for ways to treat symptoms and modify the course of
the disease is of key importance in improving the quality of life of patients with endometriosis. So far,
the literature has shown that nutrition can influence endometriosis through hormonal modification
and altering the inflammatory or oxidative response. Since the importance of nutrition in this
disease is still a subject of scientific research, we aimed to summarize the current knowledge on
the role of dietary modifications in endometriosis. Our review showed that nutrients with anti-
inflammatory and antioxidant properties, including most vitamins and several trace elements, may
influence the pathogenesis of endometriosis and can be considered as the nutrients preventing the
development of endometriosis. However, despite the many discoveries described in this review,
further interdisciplinary research on this topic seems to be extremely important, as in the future, it
may result in the development of personalized therapies supporting the treatment of endometriosis.

Keywords: endometriosis; nutrition; vitamins; macronutrients; micronutrients; diet; phytoestrogens;
xenoestrogens

1. Introduction

Endometriosis is a hormone-dependent chronic disease in which endometrial tissue
develops outside the uterine cavity. It is widely accepted that the development and
persistence of endometriosis depend on various immunological, hormonal, and genetic
factors. Given this complexity, the condition requires a multifaceted approach that includes
various supportive therapies [1].

Nutrition can influence a wide range of processes that underlie the causes of en-
dometriosis. Since it has been proven that chronic inflammation and excessive oxidative
stress occurring within ectopic lesions contribute to the development of the disease, nu-
trients influencing these processes are also factors modifying the course of the disease [1].
Moreover, recent discoveries have shown that the relationship between endometriosis and
nutrition involves a kind of extensive reciprocal influence. A recent meta-analysis found an
association between endometriosis and leptin, an adipokine released from adipose tissue
that acts as an appetite regulator and mediates metabolic regulation. It is therefore possible
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that endometriosis can indirectly regulate food intake [2]. On the other hand, there is also a
large amount of evidence supporting the importance of nutrition in modifying the symp-
toms of endometriosis. Certain foods, such as fruits, vegetables, and dairy products, may
alleviate menstrual pain, which is a hallmark of the disease, by influencing inflammatory
mediators [3]. Dietary interventions also play an important role in the treatment outcomes
of patients suffering from infertility [4,5]. The current literature indicates the influence of
overweight or underweight, the way food is processed, or the consumption of products
with antioxidant and anti-inflammatory properties on various areas of infertility, including
ovarian function and endometrial receptivity [5]. Although both the diverse pathogenesis
of endometriosis and the multitude of dietary choices make it difficult to link all these
relationships, it seems particularly important to determine which dietary restrictions or
enrichments may be the most valuable, firstly because a significant percentage of patients
with endometriosis decide to make various independent lifestyle modifications to alleviate
the symptoms of the disease [6–8], and secondly due to the lack of clear recommendations
included in the guidelines for the treatment of endometriosis [9].

Another relevant issue that needs to be addressed is the presence of various biologi-
cally active contaminants as the unintentional components of dietary products. The current
literature suggests that substances like phthalates, dioxin, or bisphenol A (BPA) inadver-
tently contained in food may act as endocrine disruptors and in consequence can influence
the course of the disease [10].

As new research emerges, there is an urgent need to develop new, timely conclusions
that will shed new light on this extremely important issue. Therefore, this study discusses
the impact of various dietary components, including the role of vitamins, micro and
macro elements, as well as sources of estrogen derivatives found in the diet, on the course
of endometriosis.

2. Materials and Methods
Search Strategy, Study Selection, and Data Extraction

The literature analysis was performed in the PubMed and Web of Sciences databases,
where the search for available articles was based on the keyword “endometriosis”. The
available articles were then narrowed down based on the period from 2013 to 2023. The
remaining articles were then filtered for the presence of keywords such as “diet”, “nu-
trition”, “vitamins”, and “minerals”. Articles with full access and available abstracts of
paid publications were analyzed. The remaining articles were analyzed by the authors for
inclusion in the publication. Among the found articles, duplicates were rejected at each
stage of the analysis. The final number of included articles was 171. Of all the publications
included in this manuscript, 81 were reviews and meta-analyses, 14 were studies on animal
models, and 76 were research articles.

3. The Role of Selected Dietary Components in the Course of Endometriosis

Endometriosis can affect various systems in the body, including the digestive tract
and immune system. Symptoms resulting from these systems can sometimes be complex
and very diverse. From the gastrointestinal tract, these may include abdominal pain,
diarrhea, constipation, nausea, or vomiting, which significantly limit the patient’s ability
to function daily (Figure 1). However, on the part of the immune system, we experience
the possibility of food allergies and intolerances, weakness or chronic fatigue, increased
inflammation, and the risk of developing infections [11–13] (Figure 1). It is important to
note that symptoms can vary greatly among people with endometriosis, and not everyone
will experience all of these symptoms. However, most of these symptoms are largely
related to the patient’s lifestyle, specifically their diet. The diet of patients contributes to
the deepening of nutritional deficiencies in the body [14].
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Figure 1. Examples of symptoms of the digestive tract and immune system observed in the course of
endometriosis; based on [11–13].

Nutrient deficiencies may have a significant impact not only on the occurrence of
endometriosis but also by exacerbating symptoms or affecting the progression of the dis-
ease [14]. The most frequently observed nutritional deficiencies in patients with endometrio-
sis concern magnesium, iron, B vitamins (especially B6 and B12), zinc, selenium, and folic
acid [15,16]. The impact of nutrient deficiencies on endometriosis can be multifaceted,
affecting pain, inflammation, immune function, and overall quality of life. Therefore, a
diet rich in essential nutrients, possibly supplemented with vitamins and minerals when
necessary, can play a key role in the treatment of endometriosis [16,17]. However, supple-
mentation should be directed by a health care professional, as excessive consumption of
certain nutrients can also have adverse effects. Regular monitoring and individualized
nutritional advice from a healthcare professional or registered dietitian can help effectively
treat these aspects of endometriosis. Therefore, a properly adapted and balanced diet in the
treatment of endometriosis should focus on eliminating nutritional deficiencies, eliminating
excess estrogen, reducing inflammation, reducing oxidative stress, and reducing exposure
to estrogen derivatives (phytoestrogens and xenoestrogens) [18–20].

3.1. The Importance of Vitamins in Endometriosis
3.1.1. Vitamins C and E

In the current literature, much attention is paid to the antioxidant properties of vita-
mins C and E. As their synergic effect of action is reported, the possible benefits from their
combined use can be expected [21]. Vitamin C, also called ascorbic acid, has documented
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antioxidant properties [22], serves as a cofactor for many essential enzymes, is involved in
the synthesis of catecholamines and vasopressin [22], and is involved in the process of colla-
gen hydroxylation [23,24]. Vitamin E is known primarily as an antioxidant with additional
antiangiogenic and anti-inflammatory effects [25,26]. Because both vitamins are involved
in antioxidant processes, which are also the basis of the pathogenesis of endometriosis,
many researchers, apart from assessing the separate effects of these vitamins, have focused
on their combined effect.

In the case of vitamin E, significant discrepancies can be observed, which are difficult
to clearly explain. First, the study by Da Broi et al. found higher concentrations of vitamin
E in the follicular fluid of patients with endometriosis compared to healthy women [27]. An
increased share of vitamin E in the mechanism of activation of its antioxidant properties was
suggested as a potential explanation for this condition. On the other hand, many authors
either did not notice a relationship between the level of vitamin E and the occurrence
of the disease [28–30] or even observed a reduced concentration of this microelement in
serum [31]. Referring to the causes of reduced vitamin E levels, we propose a hypothesis
suggesting that this condition is the result of consuming a certain amount of vitamin E
in antioxidant processes. Results regarding the assessment of vitamin C levels are also
inconsistent. Lu et al. found that a lower vitamin C content in follicular fluid is characteristic
of endometriosis [32]. However, Nishihara et al. did not observe a relationship between
the concentration of vitamin C in follicular fluid and the occurrence of endometriosis [33].

However, increasing evidence from animal studies indicates the inhibitory effect of
vitamin C supplementation on lesions associated with endometriosis [34–37]. In such
experiments, investigators used various parameters to describe the appearance of ectopic
endometrial tissue, such as the size, volume, and mass of the lesions, as well as various
assessments related to associated adhesions, assessment of fibrosis, and the condition of the
mucosa associated with the lesion epithelium. Although all authors consistently observed
the inhibitory effect of vitamin C, which was reflected in a decrease in the above-mentioned
parameters describing the lesions, the only parameter in all the analyzed studies that
underwent significant changes in the groups supplemented with vitamin C was the volume
of lesions [34–37].

Moreover, the effect of the combined administration of vitamins C and E was also
assessed in human models. Such supplementation resulted in pain relief [38,39] and
was able to reduce both the level of oxidative stress and inflammatory markers [38,39].
The fact that vitamin C supplementation alone did not affect molecules indicative of
oxidative stress, including reactive oxygen species (ROS), superoxide dismutase (SOD),
and malondialdehyde (MDA), may support the more beneficial use of vitamins C and E
together [32].

The intake of vitamins C and E was also assessed for the risk of endometriosis [15,40,41].
In this case, although vitamin C has been mainly presented as a micronutrient providing a
protective effect against endometriosis [15,40,41], most studies have shown that vitamin E
is not associated with the risk of the disease [15,41].

3.1.2. Vitamin D

Vitamin D acts mainly as a modulator of metabolic reactions and immune response [42].
Since the endometrium is a tissue susceptible to changes in secretory activity under the
influence of vitamin D [43], the question remains whether there is a relationship between
vitamin D and endometriosis.

The treatment of ectopic endometrial cells with vitamin D within in vitro studies,
as well as the use of induced endometriosis in animal models, revealed several possible
substantial pathways for affecting the disease (Table 1; Figure 2).
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Table 1. Effects of vitamin D application on endometriosis as presented in animal and in vitro studies.

Proposed Targets of
Vitamin D Action

Authors and Year of
the Study

Study Groups Supplementation Dose of
Vitamin D

Detailed Observed
Changes

Possible Mechanisms of Vitamin
D Action

Size of the
endometriotic lesions

Burjiah et al., 2022 [44] 24 mice divided into four
equal groups

supplementation with 8, 16,
or 24 IU of vitamin D for
3 weeks

decreased size of the lesion mechanism of action was not indicated

Abbas et al., 2013 [45] 21 rats divided into three
equal groups

supplementation with
42 µg/kg of cholecalciferol

decreased cross-sectional
area of the lesions

mechanism of action was not indicated

Yildirim et al., 2014 [46] 21 rats divided into three
equal groups

supplementation with
0.05 µg/kg of 1,25(OH)2D3
for 4 weeks in 2 groups

decreased weight and
decreased volume of lesions

mechanism of action was not indicated

Akyol et al., 2016 [47] 30 rats divided into three
equal groups

supplementation with
42 µg/kg per day of
cholecalciferol

no observed changes -

Matrix
Metalloproteinases
(MMPs)

Yildrim et al., 2014 [46] 21 rats divided into three
equal groups

supplementation with
0.05 µg/kg of 1,25(OH)2D3
for 4 weeks in 2 groups

decreased MMP-9
expression

mechanism of action was not indicated

Miyashita et al., 2016 [48] isolated human endometriotic
stromal cells (hESCs) isolated
from 7 patients
with endometriosis

incubation with 109 or 107 M
1,25(OH)2D3

decreased MMP-9 and
MMP-2 expression

mechanism of action was not indicated

Ingles et al., 2017 [49] human endometriotic stromal
cells (43 tissue samples)

incubation with 0.1 µM
1,25(OH)2D3

decreased MMP production upregulation of the Matrix
Metalloproteinase Inhibition pathway

Proinflammatory
molecules

Burjiah et al., 2022 [44] 24 mice divided into four
equal groups

supplementation with 8, 16,
or 24 IU of vitamin D for
3 weeks

reduced inflammation decreased production of IL-17

Akyol et al., 2016 [47] 30 rats divided into three
equal groups

supplementation with
42 µg/kg per day of
cholecalciferol

reduced inflammation decreased production of IL-6

Delbandi et al., 2016 [50] human endometriotic stromal
cells (hESCs) isolated from
25 patients with endometriosis

107 M 1,25(OH)2 vitamin D3 reduced inflammation decreased production of IL-6
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Table 1. Cont.

Proposed Targets of
Vitamin D Action

Authors and Year of
the Study

Study Groups Supplementation Dose of
Vitamin D

Detailed Observed
Changes

Possible Mechanisms of Vitamin
D Action

Proinflammatory
molecules

Miyashita et al., 2016 [48] isolated human endometriotic
stromal cells (hESCs) isolated
from 7 patients with
endometriosis

incubation with 109 or 107 M
1,25(OH)2D3

reduced inflammation decreased production of IL-8;
decreased production of PGE2;
decreased expression of COX-2 mRNA;
decreased expression of mPGES1
mRNA; decreased expression of
mPGES2 mRNA

Angiogenesis Delbandi et al., 2016 [50] human endometriotic stromal
cells (hESCs) isolated from
25 patients with endometriosis

107 M 1,25(OH)2 vitamin D3 decreased angiogenesis decreased VEGF-A gene expression

Miyashita et al., 2016 [48] human endometriotic stromal
cells (hESCs) isolated from
7 patients with endometriosis

incubation with 109 or 107 M
1,25(OH)2D3

decreased angiogenesis inhibition of NF-κB pathway

Invasion Delbandi et al., 2016 [50] human endometriotic stromal
cells (hESCs) isolated from
25 patients with endometriosis

107 M 1,25(OH)2 vitamin D3 reduced invasion, shown as
a lower ability of
endometriotic cells to digest
and migration through the
membrane

mechanism of action was not indicated

Pazhohan et al., 2018 [51] blood, endometrial fluid, and
tissue samples isolated from
16 patients with endometriosis

supplementation with
50,000 IU of vitamin D
weekly for 12–14 weeks

decreased endometriosis
cell invasion

elevated expression of CD44
glycoprotein

Proliferation Delbandi et al., 2016 [50] human endometriotic stromal
cells (hESCs) isolated from
25 patients with endometriosis

107 M 1,25(OH)2 vitamin D3 decreased proliferation of
endometriosis cells

mechanism of action was not indicated

Miyashita et al., 2016 [48] human endometriotic stromal
cells (hESCs) isolated from
7 patients with endometriosis

incubation with 109 or 107 M
1,25(OH)2D3

decreased proliferation of
endometriosis cells

suppressed inhibition of IκBα, leading
to reduction of NF-κB pathway activity

Inges et al., 2017 [49] human endometriotic stromal
cells (43 tissue samples)

incubation with 0.1 µM
1,25(OH)2D3

decreased proliferation of
endometriosis cells

down-regulation of genes involved in
the axonal guidance pathway

Pazhohan et al., 2021 [51] blood, endometrial fluid, and
tissue samples isolated from
16 patients with endometriosis

supplementation with
50,000 IU of vitamin D
weekly for 12–14 weeks

decreased proliferation of
endometriosis cells

reduced activity of β-catenin
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Table 1. Cont.

Proposed Targets of
Vitamin D Action

Authors and Year of
the Study

Study Groups Supplementation Dose of
Vitamin D

Detailed Observed
Changes

Possible Mechanisms of Vitamin
D Action

Apoptosis Abbas et al., 2013 [45] 21 rats divided into three equal
groups

supplementation with
42 µg/kg of cholecalciferol

increased apoptosis of
endometriosis cells

increased number of apoptotic cells

Miyashita et al., 2016 [48] human endometriotic stromal
cells (hESCs) isolated from
7 patients with endometriosis

incubation with 109 or 107 M
1,25(OH)2D3

no observed changes -

Delbandi et al., 2016 [50] human endometriotic stromal
cells (hESCs) isolated from
25 patients with endometriosis

107 M 1,25(OH)2 vitamin D3 no observed changes -

Rashidi et al., 2023 [52] human endometrial stromal cells
(hESCs) isolated from 10 women
with endometriosis

incubation with 10 nmol/L
1,25(OH)2D3

increased apoptosis of
endometriosis cells

arresting of endometriosis cells into
phase G0/G1 of the cell cycle
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Figure 2. Different mechanisms of action of vitamin D on endometriotic lesions; based on [44–52].

Several of the conducted animal studies found vitamin D to reduce the size or volume
of endometriotic lesions [44–46].

Furthermore, it has been noticed that vitamin D has the potential to interact with
proinflammatory cytokines and other molecules intermediating in inflammatory processes.
Thus, under the influence of vitamin D, the production of interleukin-17 (IL-17) [44] and
IL-6 decreases [47,50]. Additionally, the experimental study conducted by Miyashita et al.
found that ectopic endometrial stromal cells (EESCs) incubated with 1,25-(OH)2D3 were
characterized with significantly lower amounts of IL-8, cyclooxygenase-2 (COX-2) mRNA,
and prostaglandin E2 (PGE2) [48].

Vitamin D can also act as a disruptor of matrix metalloproteinase (MMP) activity. The
concentrations of both MMP-2 and MMP-9 were reported to be lower under the influence
of 1,25-(OH)2D3 [46,48], probably partially as the result of boosting the pathways involved
in MMP inhibition [46,49]. Such action may contribute endometriosis reduction through
decreasing of invasion and proliferation of endometriosis lesions [53].

On the other hand, this biomolecule is also able to alleviate angiogenesis, as both
the reduced expression of vascular endothelial growth factor-A (VEGF-A) genes [50]
as well as inhibition of the nuclear factor kappa B (NF-κB) pathway participating in
neovascularization [48] were found in two studies on cellular models.

Decreasing invasiveness of endometrial cells in an environment rich in vitamin D has
been observed [50,51]. Further, the decreased cell proliferation activity was explained by
the contribution of vitamin D in reducing the activity of several pathways essential for the
occurrence of the process [48–50,54]. Hence, much attention was paid to the disruption of
the Wnt/β-catenin pathway functioning by reducing catenin activity [55]. This pathway
was also affected by the following changes regarding NF-κB, the protein complex involved
in its course [55]: in the endometriotic cells incubated with 1,25-(OH)2D3, IκBα, an inhibitor
of NF-κB was preserved, thus extinguishing the NF-κB-related proliferation [48]. Con-
trastingly, the data regarding apoptosis are inconclusive; while some researchers did not
observe pro-apoptotic values of vitamin D [48,50], Abbas et al. [45] and Rashidi et al. [52]
suggested inhibition of apoptosis as a significant action of vitamin D. Most of the studies



Nutrients 2024, 16, 154 9 of 26

evaluating apoptosis were designed as in vitro studies and used similar molar concentra-
tions of vitamin D [48,50,52]; therefore, it is difficult to show where the differences in the
results came from and to translate these doses into doses suitable for supplementation
in humans.

Many studies conducted on patients with endometriosis also focused on measuring
the concentration of vitamin D in plasma and peritoneal fluid. These reports were largely
consistent, as most researchers observed reduced levels of vitamin D in plasma [48,56–58]
and peritoneal fluid [56,57] in women with this disease, and only a few authors did not
observe statistically significant differences [51,59,60]. Additionally, it has been proposed
that vitamin D deficiency can lead to larger ovarian endometriosis lesions [61].

Another widely discussed issue was the impact of vitamin D supplementation on
the pain associated with endometriosis. Since it has been shown that in women with
endometriosis, the occurrence of severe pain correlates with vitamin D deficiency, the role
of this vitamin in pain relief can be expected [58]. In a group of patients with endometrio-
sis [56,62], vitamin D supplementation alleviated the pain. Nevertheless, some authors
found no correlation between vitamin D supplementation and the reduction of dysmen-
orrhea [63,64]. In studies in which the analgesic effect of vitamin D was not observed,
adolescent patients were also included in the study groups [63,64]. Therefore, we suspect
that the reason for such observations may have been the different and more severe nature
of pain often observed in adolescents [65].

In conclusion, numerous in vitro and animal studies comprehensively demonstrate
the mechanisms of vitamin D action, suggesting a significant role for this vitamin in the
development of endometriosis. However, further studies in humans are needed to confirm
these reports.

3.1.3. Vitamin A

The results of recent studies aimed at comparing the levels of various forms of vitamin
A in normal and endometriotic tissues are not numerous, and they mainly focus on the role
of all-trans-retinoic acids (ATRA) in in vitro models.

Pierzchalski et al., in their study, directly assessed the level of retinoids in ectopic and
eutopic tissues of women with endometriosis. While they observed higher concentrations
of retinol and retinyl esters in endometrial lesions, ATRA levels tended to be lower [66].

The importance of ATRA in the pathogenesis of endometriosis was also discussed in
terms of ATRA’s ability to contribute to hormonal changes and the resulting inhibitory
effects on endometrial tissue. In an in vitro study, the effects of incubation of isolated
endometriosis stromal cells with ATRA were assessed. The authors, in their experiment,
used ATRA in 10−7 M concentrations. In the course of the study, two important observations
were in the course of the therapy [67]. Firstly, an increasing mRNA expression of various
genes associated with an inhibitory effect on cell proliferation was observed, and secondly,
a simultaneous increase was seen in the expression of HSD17B2 mRNA, responsible for
the conversion of estradiol to its less biologically active form—estrone [67,68]. Although
the reduction in estradiol concentrations after exposure to ATRA was not statistically
significant, because this form of vitamin A has been shown to affect important targets in
the pathogenesis of endometriosis, we consider its role in the disease to be promising [67].

In addition to reducing hormonal secretion, the inhibitory effect of ATRA exerted on
endometrial lesions also appears to involve the suppression of IL-6, which is involved
in the pathogenesis of endometriosis [69]. This interaction of retinoic acid with IL-6 was
demonstrated in another in vitro study. It was observed that ATRA at a concentration of
10−6 M reduced the level of IL-6 and, through reducing this interleukin, inhibited processes
linked to epithelial-to-mesenchymal transition (EMT), including migration and invasion of
endometriotic cells [70].

Although the results regarding incubation of endometrial cells with ATRA are very
promising [67,70], the concentrations of ATRA used in the above-mentioned studies were
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much higher than concentrations of ATRA detected in human liquids and tissues [71].
Therefore, it is important to approach the above-mentioned results with caution.

3.1.4. B Vitamins

The B vitamin group consists of eight water-soluble vitamins, including thiamine
(vitamin B1), riboflavin (vitamin B2), niacin (vitamin B3), pantothenic acid (vitamin B5),
pyridoxine (vitamin B6), biotin (vitamin B7), folic acid (vitamin B9), and cobalamin (vitamin
B12). Because these vitamins form such an extensive family of compounds, they are found
in almost all food products [72]. It is difficult to standardize the function of B vitamins,
but it is known that all of them are involved in various cellular processes, including both
catabolic and anabolic ones [72,73]. Analyzing research focusing on the role of B vitamins
in the context of reproductive health, most reports focus on the impact of these vitamins on
the proper development of the fetus [74]. Although there are no studies on the influence
of B vitamins on the formation and development of endometriosis, existing studies have
attempted to find such relationships.

There are two studies examining the relationship between B vitamin intake and the
incidence of endometriosis. While one of them noted the protective effect of vitamins B1
and B9 from food against the development of the disease [40], the other pointed out such
an effect of vitamins B2, B6, B9, and B12 [15].

In the context of endometriosis, it is worth mentioning that B vitamins have also
been discussed as a possible antidote to period-related symptoms. Interestingly, vitamin
B1, apart from helping to alleviate dysmenorrhea [75], is also described as a supplement
that has a significant impact on eliminating the symptoms of premenstrual tension, both
mentally and physically [76].

Although the presented results in terms of pain symptoms are largely encouraging,
none of these studies were conducted on patients with endometriosis; therefore, further
research on this group of patients is necessary.

3.2. The Importance of Macroelements in the Course of Endometriosis

Macroelements, also known as macrominerals, play significant roles in the overall
health and well-being of individuals, and they can have specific impacts on the course of
endometriosis [77–80]. These elements, required in larger amounts by the body, include
calcium, magnesium, sodium, potassium, chloride, phosphorus, and sulfur. Detailed
interactions of these macroelements in the course of endometriosis are presented in Figure 3.

A balance of these macronutrients is essential not only for overall health but also
for managing the symptoms of endometriosis. Deficiencies or imbalances can exacerbate
symptoms such as pain, inflammation, bloating, and fatigue. To maintain the appropriate
level of these macroelements, a properly balanced diet is important, possibly supplemented
under the supervision of a doctor. It is also important to remember that the relationship
between macronutrients and endometriosis may be complex. Diet, absorption problems,
and the impact of endometriosis treatment can affect the levels of these macronutrients in
the body. Therefore, the treatment of endometriosis often requires a holistic approach that
includes nutritional support, treatment, and lifestyle modifications.

3.3. The Importance of Microelements in the Course of Endometriosis

Microelements, also known as trace minerals, are essential nutrients needed in smaller
amounts than macroelements but are crucial for various bodily functions [78,81]. Their role
in the course of endometriosis is significant due to their involvement in hormonal balance,
immune function, inflammatory processes, and overall cellular health. The most important
micronutrients influencing the development and progression of endometriosis are zinc,
copper, iron, selenium, manganese, iron, and chromium [15,82,83].
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3.3.1. The Importance of Zinc

In general, zinc is responsible for maintaining the homeostasis of the organism through
being a pillar of the proteins involved in various building, enzymatic, and catalysis pro-
cesses; it is also presented under the form of ions acting as a signaling molecule [84].

The multifactorial background of endometriosis gives space for discovering possible
links between zinc and the occurrence of the condition [85].

Increased migration, enhanced invasiveness, and resistance to apoptosis of endome-
trial cells in endometriosis are a result of epithelial-to-mesenchymal transition (EMT)—
a process in which cells gradually lose their epithelial features and gain mesenchymal
ones [86]. The regulation of EMT is mediated by several transcription factors (e.g., Snail,
Slug, zinc-finger E-box-binding homeobox 1 (ZEB1), ZEB2, or Twist) [86,87], among which
ZEB1 and ZEB2 contain a zinc molecule in their structure [88]. Additionally, during the
EMT process, the extracellular matrix (ECM) degradation takes place through the action of
a wide range of proteolytic enzymes representing the MMP family [86], also containing zinc
as their component [89]. Thus, this micronutrient seems to be, in a multifaceted manner,
involved in forming the endometriosis environment.

The majority of studies published so far consistently support the above-mentioned
dependencies by indicating the greater expression of the following MMPs or their mRNA as
measured in the eutopic and ectopic endometrium, serum, or follicular fluid of patients with
endometriosis compared to healthy women: MMP-2 [90,91] and MMP-9 [91,92]; moreover,
the positive relationship between MMP concentrations and the severity of endometriosis
was also suggested [93]. MMPs are known to be susceptible to hormonal regulation, with
increased action observed in greater estrogen concentrations [90] and inhibition under
conditions of progesterone activity [91]. Thus, despite the reports that zinc deficiency may
affect MMPs [94,95], it seems that in endometriosis, the altered hormonal balance may have
a pivotal role in the regulation of MMP management when compared to zinc balance.

On the other hand, the association of other Zn-requiring molecules, ZEB1 and ZEB2,
which are indisputably involved in the EMT process [86,87], with endometriosis is much
less well investigated. While some researchers have noticed a positive association between
ZEB1 and ectopic endometrial lesions [96], others have not observed any relationships [97].
Additionally, we found no reports suggesting that Zn deficiency may impair ZEB1 and
ZEB2 expression.
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The possible mechanisms of action of zinc described above constitute a key element in
understanding the role of this trace element in endometriosis. In addition, there are studies
directly examining the role of Zn in patients with endometriosis, which also constitute
an important source of knowledge. In the studies by Messala et al. and Lai et al., the
authors compared blood zinc level measurements in women with endometriosis and
healthy control women [98,99]. Both authors found lower serum zinc concentrations
in patients with endometriosis compared to the control group, by 22% [98] and 43% [99],
respectively. Zinc levels were also lower in the follicular fluid of patients with endometriosis
compared to those with tubal infertility. Another interesting observation of this study was
the increased level of zinc in follicles in women with endometriosis who had a successful
IVF pregnancy compared to patients who did not become pregnant [91]. Such a correlation
may be indirectly related to the previously established important role of zinc in oocyte
maturation [100] and fertilization [101].

Overall, although the role of zinc has been evaluated in a multifaceted manner and
the results of the above-mentioned studies are consistent, there are still not enough studies
to conclusively clarify it.

3.3.2. The Importance of Copper in Endometriosis

Due to the presence of Cu in most food products, a standard, well-balanced diet covers
the demand for this mineral. The food groups especially rich in this trace metal are meat
products, including offal, as well as nuts and seeds. Although it is known that excess Cu
is highly toxic, this is rare, because even in the above-mentioned foods, the amounts of
this element are traces, and the system involved in the transport and storage of copper
functions efficiently [102].

Looking at the body’s homeostasis as a whole, Cu is involved in several reactions as a
component of the following enzymes: SOD, COX, diamine oxidase (DAO), and skin lysis
oxidase (SLO) [102]. Importantly, reports suggest that the Cu/Zn-SOD type plays a major
role in antioxidant protection in patients with endometriosis [103]. Additionally, by acting
as a metalloestrogen, Cu can influence estrogen-dependent conditions [104]. In a study
by Thézénas et al., the aim was to measure the concentration of copper-containing amine
oxidase-3 (AOC3), an enzyme responsible for inducing ROS production and interfering
with immune responses, in ectopic and eutopic endometrium. They found that elevated
AOC3 levels correspond to an ectopic origin of the endometrium [105].

Furthermore, the current literature suggests positive correlations between Cu and
markers of oxidative balance, including total antioxidant status (TOS) and oxidative stress
index (OSI) [106]. Although the relationship between the mentioned enzymes involved in
maintaining the oxidative balance and Cu, in general, seems unquestionable, the relation-
ship of these enzymes with dietary copper requires further investigation [107].

The assessment of the role of Cu in endometriosis is multifaceted, ranging from dietary
Cu intake to the content in various tissues or excretions, and is often enriched by the analysis
of Cu-dependent oxidative stress markers. However, based on the available research results
in the literature, the comparison of endometriosis patients with a healthy control group
resulted in relatively inconsistent observations, in which the following were observed:
increased Cu concentration in urine [108] and blood [106] in patients with endometriosis,
and the lack of significant correlations of Cu measured in blood [99] and follicular fluid [91]
with the occurrence of the disease. There are also reports discussing the possibility of Cu’s
involvement in the therapeutic regimen of endometriosis. First, the combined use of Cu
and curcumin was investigated. Although the addition of Cu effectively enhanced the
effects of curcumin, in this case, this trace metal should be considered as an effective carrier
rather than an active substance [109]. On the other hand, it was found that pharmacological
reduction of copper levels may result in stopping the growth of endometriotic lesions.
However, since the study was conducted in an animal model, these results cannot be
interpreted for humans [82].
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3.3.3. The Role of Iron in Endometriosis

At the cellular level, Fe serves as a key molecule in the process of DNA synthesis
and respiratory chain reactions; however, in the process of electron exchange, Fe may also
contribute to the formation of ROS as a result of the transformation of Fenton reaction
products [110]. Fe is therefore responsible for the phenomenon of oxidative stress—one of
the pillars of endometriosis [111]. Since this disease is characterized by high iron content
in the local environment due to retrograde menstruation, there is a high probability of
oxidative stress [112]. Large amounts of this trace element have been detected not only in
ectopic lesions [105,113,114] but also in peritoneal fluid [115], follicular fluid [91,116,117],
and blood [118] collected from patients with endometriosis. Additionally, suggestions
indicating the involvement of Fe in the malignant transformation of OMA [119], dysmenor-
rhea [120], or the formation of adhesions [121] further emphasize the important role of Fe in
the pathogenesis of endometriosis. Unfortunately, despite such an important role of Fe in
the course of endometriosis and numerous studies assessing its impact on the development
of the disease, no reports link Fe with diet. Dietary assessment of Fe intake using the FFQ
did not show significant differences in the intake of this micronutrient between women
with endometriosis and healthy women [41]. Therefore, further research on this issue
is needed to demonstrate whether exogenous dietary Fe can modify Fe metabolism and
influence endometriosis.

3.3.4. The Importance of Selenium in Endometriosis

Selenium (Se) is widely present in almost all food products, where it occurs in four
main chemical forms: selenomethionine and selenocysteine, found in animal products,
or selenate and selenite, found in foods of plant origin [122,123]. In the human body,
selenium is an essential component of selenoproteins, which function as both enzymes
and non-enzymatic proteins [124,125]. In the context of endometriosis, one such enzymatic
protein in particular, glutathione peroxidase, seems important due to its involvement in
the regulation of oxidative stress [124].

The only observed association of Se with the occurrence of the disease concerns the
assessed properties of follicular fluid. First, Singh et al. observed that lower follicular
fluid Se concentrations were associated with an increased risk of endometriosis-related
infertility compared to tubal infertility. Additionally, since they found that selenium is
positively associated with glutathione peroxidase, it may suggest a possible mechanism of
the involvement of this trace metal in the pathogenesis of diseases, i.e., by impairing the
sphere of oxidative stress [91].

3.3.5. The Importance of Manganese in Endometriosis

Manganese (Mn) is an essential component of the following several enzymes: arginase,
Mn-SOD, glutamine synthetase, and pyruvate carboxylase, which perform diverse essential
functions in human organisms. With regard to the functioning of Mn-SOD, including its
involvement in neutralizing free radicals as well as the pathway by which this enzyme
is activated, which is under the influence of elevated levels of tumor-necrosis factor-
alpha (TNF-α), the factor contributing to the maintenance of the inflammatory state in
endometriosis, the association between Mn and endometriosis occurs [126].

The results regarding Mn-SOD activity in patients with endometriosis showed lower
enzyme activity among patients with endometriosis when compared with the normal
endometrium of healthy controls [103,127].

On the other hand, the assessment of Mn concentrations in blood [99] and urine [108]
obtained from women with endometriosis did not bring any substantial reports. Similarly,
the manganese intake did not differ significantly between patients with the disease and
healthy controls [41]. Therefore, it seems that despite the presence of Mn in the Mn-
dependent SOD, this trace metal alone does not play a major role in the disease.



Nutrients 2024, 16, 154 14 of 26

3.3.6. The Importance of Nickel in Endometriosis

Such a wide distribution of Ni in the environment (cereal products, green vegetables,
nuts, and everyday metal products) has become problematic in light of frequent allergic
reactions to Ni, causing various symptoms in various organs [128–130]. Ni allergy and
endometriosis were assessed in two studies conducted by the same research group on large
cohorts of patients with endometriosis: 7259 and 997 subjects, respectively. The frequency
of Ni allergy was twice as high among women with endometriosis compared to women
without this disease [131,132]. Although these observations suggest altered sensitivity
to Ni among patients with endometriosis, observations regarding Ni concentrations in
blood and urine in women with endometriosis are inconsistent. Although higher levels
of Ni in the blood were detected in women with endometriosis compared to the control
group [133], Pollack et al., in their ENDO study, did not observe any relationship between
Ni concentration measured in urine and the risk of the disease [108].

Interesting results were obtained when examining the effect of a low-Ni diet on
symptoms in women with both endometriosis and Ni allergy. In an open-label pilot study,
a group of 31 patients with endometriosis and comorbid allergic contact mucositis (ACM)
caused by Ni hypersensitivity were supplemented with a low-Ni diet for three months. It
was examined whether such dietary modification could have an impact on the symptoms
experienced by the participants. Two groups of symptoms were studied: gastrointestinal,
including abdominal pain, nausea, and bobororhygma, as well as gynecological symptoms,
including chronic pelvic pain, dysmenorrhea, and dyspareunia. Although the final results
are promising, no conclusions can be drawn due to the small sample size and doubts as to
which of these symptoms are characteristic of endometriosis and which are a manifestation
of Ni hypersensitivity [134].

In conclusion, since the studies described above were designed to assess the relation-
ship between nickel hypersensitivity or nickel-related allergy, rather than the role of nickel
per se, no firm conclusions can be drawn regarding the role of nickel in endometriosis.

3.3.7. The Importance of Chromium in the Course of Endometriosis

Whether chromium (Cr) constitutes an essential micronutrient or rather should be
treated as a trace metal able to modify glucose metabolism has not been elucidated so
far [135]. The distribution of Cr in various dietary products is quite similar, but still, there
are no reports describing chromium deficiency in humans [136,137].

Possibly due to the above-mentioned Cr characteristic, the analysis of its role in
endometriosis is superficial, and no substantial reports considering this topic in connection
with diet are available. While Lai et al. did not observe differences in chromium assessed
in serum between patients suffering from endometriosis and healthy controls [99], the
results of the ENDO study led by Pollack et al. indicate higher Cr levels as a risk factor
of endometriosis occurrence [108]. Thus, taking into consideration the small number of
studies, no substantial conclusions regarding this micronutrient can be drawn.

3.4. The Importance of Fatty Acids in Endometriosis

Food flakes constitute a heterogeneous group of nutrients, and their classification
includes several different divisions. Firstly, depending on their origin, animal and vegetable
fats can be distinguished. Moreover, taking into account the more detailed structure
of the molecules, they include omega-3 polyunsaturated fatty acids (omega-3-PUFAs),
omega-6 polyunsaturated fatty acids (omega-6-PUFAs), saturated fatty acids (saturated-
FAs) and trans fatty acids (TFAs) [138]. The main representatives of omega-3-PUFA are
α-linolenic acid (ALA), eicosapentaenoic acid (EPA), and docosahexaenoic acid (DHA),
and the two main components of omega-6-PUFA are linoleic acid (LA) and arachidonic
acid (AA) [139]. Omega-3-PUFA and omega-6-PUFA, in particular, due to their ability to
modulate inflammatory processes, are expected to play a significant role in regulating the
development of endometriosis [140].
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Omega-3-PUFA

To date, the largest number of studies have examined the effect of omega-3-PUFA sup-
plementation on endometriosis, likely given their known anti-inflammatory potential [139]
(Table 2).

Table 2. The preclinical studies evaluating the role of omega-3-PUFAs in the pathogenesis
of endometriosis.

Authors and Year of
the Study

Type of the Study Applied Intervention Main Results

Akyol et al., 2016 [47] preclinical animal supplementation with vitamin
D and omega-3-PUFAs in rats

• omega-3-PUFA supplementation
reduced lesion volumes

• omega-3-PUFA supplementation
reduced IL-6, TNF-α, and VEGF
concentrations in peritoneal fluid

Tomio et al., 2013 [141] preclinical animal use of transgenic mice able to
convert omega-6-PUFAs to
omega-3-PUFAs and mice
without such properties

• increased omega-3-PUFA
concentrations resulted in the reduction
of the number and the volume of
endometriosis implants and reduced
the levels of IL-6

Attaman et al., 2014 [142] preclinical animal use of transgenic mice able to
convert omega-6-PUFAs to
omega-3-PUFAs and mice
without such properties

• increased omega-3-PUFA
concentrations resulted in the reduction
of COX-2 Ph-3-mitotic marker
expression

Herington et al., 2013 [143] preclinical animal supplementation with fish oil • omega-3-PUFA supplementation
reduced the adhesion formation and
collagen deposition

The assessment of the impact of exclusively omega-3-PUFA supplementation in animal
endometriosis models supported the multifarious effects of such a diet regimen. The
inclusion of this group of dietary fats into supplementation was a trigger for the reduction
of pro-inflammatory cytokines such as IL-6 and TNF-α and the level of VEGF in peritoneal
fluid [47].

The impact of omega-3-PUFAs on endometriotic lesion size and inflammatory medi-
ator production was also investigated in studies, in which transgenic mice models able
to convert omega-6-PUFAs to omega-3-PUFAs were used [141,142]. In these organisms,
several abilities of omega-3-PUFA action on endometriotic foci have been presented, in-
cluding the reduction of endometrial lesions, lowering of the levels of IL-6 [141], and the
reduction of COX-2 and Ph-3-mitotic marker expression. Such decreased expression of
molecules involved in tissue proliferation suggests an inhibitory effect of omega-3-PUFA
supplementation on endometriosis development [142]. Furthermore, since the current
literature suggests the high utility of transgenic mouse models in evaluating the role of
omega-3-PUFAs in humans, we believe there is potential to transfer these results to human
models [144].

Another interesting beneficial effect of omega-3-PUFA supplementation concerns
the impact of such a diet modification on suppressing endometriosis-related adhesion
development. This action of omega-3-PUFAs has been explained by the influence of these
fatty acids on collagen distribution [143]. Such an observed relationship should be deemed
especially important due to the data indicating adhesions as a substantial factor that can
deteriorate the quality of patients’ lives [145].

The results of studies performed to assess the various omega-3-PUFA and omega-6-
PUFA concentrations in tissues obtained from humans [146,147] are also worth mentioning.
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However, the significant results refer only to EPA, and its lower serum concentrations were
found in patients with endometriosis [146].

One of the more disappointing observations found during our literature review was
the lack of effect of omega-3 supplementation (EPA and DHA) on pain symptoms of patients
with endometriosis. In this study, the omega-3-PUFAs were contained in fish oil, and the
concentrations of EPA and DHA in this product were known before supplementation [63].
However, since this is only one study focusing on endometriosis symptoms, it is not
possible to juxtapose these results and verify their reliability.

3.5. The Importance of Carbohydrates

Due to the wide distribution of various carbohydrates in food, studies assessing
their importance in endometriosis are methodologically difficult. This common occur-
rence of carbohydrates was also reflected in the results of population studies, as ob-
servations regarding total carbohydrate intake and endometriosis did not indicate any
relationship [41,148,149].

However, the relationship between individual groups of carbohydrates and the disease
has already been observed, as confirmed by Schink et al. in their retrospective case-
control study, which found lower average maltose and glycogen intake in patients with
endometriosis compared to healthy women [41].

Generally, the most frequently analyzed carbohydrate fraction was fiber; however,
the obtained results are not conclusive. Youseflu et al. reported that total fiber intake
did not correlate with the risk of endometriosis [148]. Similarly, Schwartz et al., in a
prospective study conducted within the NHS II cohort, also found no association between
total fiber and the risk of endometriosis. On the other hand, they found a higher risk of
endometriosis associated with the consumption of total plant fiber and cruciferous plants,
as well as a reduced risk of disease as a consequence of the consumption of fruit fiber.
Another interesting observation they made related to carbohydrates was the higher risk of
endometriosis from eating foods with a high glycemic index. However, no other data are
available to compare with these conclusions [149].

3.6. The Importance of Protein in Endometriosis

Dietary protein can reduce the level of inflammatory markers in some inflammatory
diseases [150–152]. This mechanism of action, as well as the effect on reducing retrograde
menstruation due to the high magnesium content, seems to be responsible for the positive
role of a diet rich in dairy products in endometriosis [16].

Much of the evidence on the effect of protein intake on endometriosis was summarized
in a recently published meta-analysis [153]. In addition to finding a correlation between
total dairy product intake and the risk of endometriosis, another goal of the authors was
to assess the dose–response relationship between different groups of dairy products and
the risk of the disease. For total dairy, high-fat dairy, and cheese intake, they noted a
reduced risk of endometriosis due to increased consumption of these food groups when
intake exceeded 21 (95% CI 0.76–1.00), 18 (95% CI 0, 76–0.96), and 2 (95% CI 0.79–1.00)
servings per week. Such a dose-dependent correlation was also observed in the case of
total milk consumption—18 servings (95% CI 0.80–0.9-) per week—but unlike the above
fragments, the qualitative analysis did not reveal any correlations. However, for other
dairy product groups, including low-fat dairy, whole milk, ice cream, low-fat milk, and
yogurt, no correlations were observed. Based on these results, it can be concluded that
dairy products with a higher fat content had a more beneficial effect [153]. We hypothesize
that the potential explanation for this association may be the phenomenon of estrogen
dissolution in adipose tissue [154].

A case-control study, not included in the meta-analysis, conducted by Schink et al.
addressed a similar topic. Nevertheless, it is difficult to compare their observations with
the statements from the meta-analysis, because they proposed testing protein fractions that
had not been previously taken into account. They found a lower intake of animal protein



Nutrients 2024, 16, 154 17 of 26

in patients with endometriosis compared to the control group, suggesting a potential
relationship between this group of dairy products and the development of the disease.
Conversely, no relationship was observed between the plant fraction and total consumption
of dairy products [41]. However, since plant products can be a source of pesticides [155],
the lack of beneficial effect of plant protein on the course of endometriosis does not seem
surprising. It is known that pesticides, such as organophosphorus or pyrethroid, can act as
endocrine disruptors and increase endometriotic lesions [156]. Therefore, it could be even
expected that increased consumption of vegetable protein would exacerbate the disease.

The study by Youseflu et al. sought to assess differences in sleep quality and lifestyle
factors, including diet, between women with endometriosis and healthy women. Their
observations regarding the relationship between diet and endometriosis are consistent with
the conclusions of the meta-analysis [153], as they noticed lower consumption of dairy
products in women with endometriosis compared to the control group [157]. However, it
should be noted that this study was conducted with the same study group as one of the
studies included in the meta-analysis, so equivalent results were expected [148].

Other interesting results on the role of protein intake in women suffering from en-
dometriosis were reported in the study by Yamamoto et al. Although the principal objective
of this prospective cohort study was to evaluate the impact of meat consumption on en-
dometriosis development, the authors also noticed several essential findings regarding
animal-derived proteins. Firstly, among products rich in proteins, including poultry, fish,
shellfish, or eggs, only increased consumption of the first product was associated with
higher risk of endometriosis. On the other hand, replacing red meat with fish, shellfish, or
eggs was found to reduce the risk of the disease. Hence, it can be concluded that consump-
tion of protein-rich products other than meat has a beneficial impact on endometriosis
prevention [158].

3.7. The Influence of Estrogen Derivatives on the Development and Progression of Endometriosis

Estrogen plays a key role in the development and progression of endometriosis; there-
fore, estrogen derivatives may have a significant impact on this disease. Understanding the
effects of these derivatives is crucial for the effective treatment of endometriosis.

3.7.1. Effect of Phytoestrogens

Dietary estrogen derivatives, often referred to as phytoestrogens, are plant-derived
compounds that can mimic or modulate the effects of estrogen in the human body. Their
impact on endometriosis is the subject of constant research and discussion because, depend-
ing on various factors, they may have both a positive and negative impact on its condition
(Figure 4) [159–161]. Currently, there are three types of phytoestrogens: isoflavones, lignans,
and coumestans. The first is found mainly in soy products such as soybeans, tofu, tempeh,
and soy milk. Isoflavones are the best-studied group of phytoestrogens. Examples are
genistein and daidzein. The second group of phytoestrogens is present in large amounts in
linseed and sesame seeds and in smaller amounts in cereals, vegetables, fruits, and some
drinks. Examples include secoisolariciresinol and matairesinol. The third group is less
common and occurs in some legumes and sprouts. An example is coumestrol [162–164].
Phytoestrogens can bind to estrogen receptors in the body. There are two main types of
estrogen receptors, ERα and ERβ, and phytoestrogens have a preference for ERβ. The
binding can either mimic estrogen (estrogenic effect) or block estrogen from binding (anti-
estrogenic effect). They may also influence the body’s production of natural estrogen, either
by modulating the activity of enzymes involved in estrogen metabolism or by affecting the
overall hormonal balance [159,165].

Phytoestrogens continue to be the subject of scientific research due to their poten-
tial health benefits and implications. Their effects may vary depending on the type of
phytoestrogen, its amount, individual metabolism, and overall diet. Phytoestrogens can
potentially influence the course of endometriosis; their effects are not simple and may
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vary from person to person. Understanding and monitoring individual responses to these
dietary components is crucial in determining their role in the treatment of endometriosis.
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3.7.2. Effect of Xenoestrogens

Xenoestrogens are a type of environmental estrogen consisting of synthetically pro-
duced compounds that imitate the action of the natural hormone estrogen in the body.
These chemicals can bind to estrogen receptors and mimic or block the effects of natural
estrogens. Their presence and activity in the human body may disrupt normal hormonal
balance, leading to various health problems [167–169] (Figure 5). They can be found in
a variety of industrial, agricultural, and consumer products such as plastics, cosmetics,
personal care products, pesticides, and herbicides. Their role in the course of endometriosis
is increasingly being investigated due to their potential impact on hormonal balance and
reproductive health. Xenoestrogens can bind to estrogen receptors in the body, mimicking
the effects of natural estrogen. This may lead to an overall increase in estrogen activity. By
increasing estrogenic activity, xenoestrogens may promote the growth and proliferation of
endometrial-like tissue outside the uterus, potentially worsening the pain and inflamma-
tion associated with endometriosis. Some research suggests that xenoestrogens may also
affect the immune system’s ability to respond to endometrial-like tissue, possibly affecting
disease progression [170,171].

Although research is ongoing and a direct causal link between xenoestrogens and
endometriosis is still being established, there is increasing consensus regarding the poten-
tial impact of these environmental hormones on this disease [156]. Given the estrogen-
dependent nature of endometriosis, controlling xenoestrogen exposure may be an impor-
tant aspect of a comprehensive approach to the treatment and management of this disease.
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However, it is important to remember that avoiding xenoestrogens is only one part of
a broader strategy that should also include treatment, lifestyle changes, and nutritional
support.
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4. Conclusions

The current research highlights the importance of nutrition in the treatment of en-
dometriosis. Although many vitamins as well as micro and macro elements influence the
course of the disease and its symptoms, not all connections are fully understood. Studying
the impact of food on the course of endometriosis is important for several reasons, primarily
because diet can significantly influence the symptoms, progression, and overall treatment
of this disease. We believe that further clinical research on nutrition in endometriosis may
contribute to creating recommendations for diet modification. Additionally, exploring this
topic will allow patients to have the most up-to-date knowledge, which will help them
make appropriate dietary modifications. Research in this area not only helps develop
effective nutritional guidelines for people with endometriosis but also contributes to a
broader understanding of the pathophysiology of the disease. Given the complexity and
individual differences in endometriosis, a detailed understanding of the impact of diet on
its course is invaluable to both healthcare professionals and patients in the treatment of
this disease.
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