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Abstract

Endometriosis is the most prevalent benign gynaecologic disease with invalidating effects on the quality of life and
decreased economic productivity. As pharmacologic and surgical treatment are only partially effective, women look

for self-management strategies in order to control their symptoms. Many dietary interventions have been claimed
successful. But it is unclear whether these effects are caused by the idea of taking control of the symptoms by adhering
to a diet or by the dietary intervention itself. In order to gain more evidence with regard to the mechanisms behind the
effect of dietary intervention in the management of endometriosis, a number of issues need to be addressed for future
studies. First, we need clearly defined endpoints in our studies. Secondly, we have to be aware of the difference between
the effects of diet on the risk of developing endometriosis and the effects of diet on symptoms in women with already
established endometriosis. Thirdly, it may be difficult to strictly define the intervention diet and the control or placebo
diet. Fourthly, we have to define endometriosis-related as well as patient-related factors that may influence the success of
a dietary intervention. Fifthly, we have to understand the biological mechanisms behind the perceived effects of dietary
interventions. These issues will be addressed in this opinion paper.

Lay summary

Endometriosis, defined as the presence of endometrium-like tissue located outside the womb, is a gynaecologic disease
that affects many women. They experience severe pain, making it difficult for them to go to school or work. Medication
or surgery is often not enough to relieve their pain. Therefore, these women look for ways to suppress their pain by
changing their way of life. Changing their diet is an option that is often chosen by women with endometriosis. Many
women experience that changing their diet helps to suppress pain symptoms. But it is not clear why changing the diet

is effective. Processes in the body could be changed by taking or avoiding specific nutrients, but the effect could also be
caused by the empowerment that women experience by adhering to a diet. If we want to learn more about the effect of
diet on endometriosis, we have to pay attention to the following issues: first, it is important to exactly define the goal of
a new study. Secondly, we have to realize that there is a difference between the study of the effect of diet on the risk of
developing endometriosis and the effect of diet on endometriosis that has already developed. Thirdly, we have to realize
that it can be difficult to define what the diet contains and how a control group should be defined. Fourthly, it is important
to define factors that make it difficult to adhere to a diet. Fifthly, we need to try to understand what happens in the body
that may cause the effect of a diet in endometriosis. In this opinion paper, these issues will be addressed.
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Introduction

Endometriosis is the most prevalent benign gynaecologic
disease, affecting approximately 5-10%
of reproductive age. It is described as the presence of
functioning endometrium-like tissue outside the uterine
cavity. The burden of the disease is high, both regarding
the quality of life and from an economic perspective (Della
Corte et al. 2020). Symptoms include dysmenorrhea,
dyspareunia, dyschezia, dysuria, chronic pelvic pain,
fatigue and subfertility. To date, the exact pathogenesis
and pathophysiology are unknown. Theories regarding
the cause of endometriosis are retrograde menstruation,
coelomic metaplasia and lymphatic and vascular
metastasis. Interaction of proinflammatory, endocrine,
immunologic and proangiogenic processes are involved
(Zondervan et al. 2020).

Medical and surgical treatment options for
endometriosis are often not sufficient to alleviate
symptoms for women suffering from endometriosis.
Medical treatment involves hormonal therapy. This is
often only partially effective, has numerous side effects
and hampers the option to become pregnant (Zondervan
et al. 2020). Surgical interventions are associated with
invalidating complications including bowel and bladder
dysfunction and considerable recurrence of symptoms.
Therefore, many women with endometriosis feel the need
to develop non-medical tools that they can use to control
the symptoms associated with endometriosis themselves.
Empowering patients suffering from chronic illnesses
including endometriosis, by giving them opportunities
to positively influence their symptoms, could decrease
feelings of helplessness and increase the quality of life
(O’Hara et al. 2019). Self-management activities may be
important empowering tools. Self-management strategies
are defined as skills that are used by an individual to
control various aspects of life, including pain and other
symptoms of diseases. Women with endometriosis often
use different self-management strategies such as self-care,
complementary therapies and lifestyle interventions.
Among lifestyle interventions are heat, rest, exercise,
meditation or dietary changes. In a recent Australian cross-
sectional study among 484 women with endometriosis,
76% of them used self-management strategies. Almost
half (44%) of them chose a dietary intervention. They
reported an effect of their dietary intervention with a
score of 6.4 (S.D. 2.4) out of 10 (Armour et al. 2019). In
our own study among women with endometriosis, more
than half of the participants (55.5%) experienced that
food influenced their endometriosis-associated symptoms

of women

and that changing their diet alleviated their symptoms
(Krabbenborg et al. 2021). This may be associated with
the fact that many endometriosis patients experience
gastrointestinal symptoms.

Diet is a complex entity in relation to its effect on
health and disease. A healthy diet is promoted by many
governmental institutions. Across the globe, it is defined
as a diet which is mostly plant-based and low in animal
products. This translates to a diet rich in vegetables, fruit,
legumes, nuts, fish, whole grain products, low-fat dairy,
low in red meat, alcoholic and sugar-sweetened drinks, salt
and saturated fatty acids (Dutch Health Council 2015). It is
known that a healthy diet decreases the risk of developing
including hypertension, coronary
heart disease and diabetes mellitus type II. However, it
is unknown if adhering to a healthy diet will suppress
symptoms in women with endometriosis, as it is unknown
if these symptoms are related to unhealthy aspects of their
diet. Although dietary changes were rated as the third
most successful self-management strategies after cannabis

chronic illnesses

and heat, no single diet appeared to provide greater self-
reported benefits than others (Armour et al. 2019, 2021).
This was corroborated by our study in which patients
reported that avoiding or limiting a wide range of nutrients
including gluten, dairy, soy, sugar and coffee was helpful
in alleviating their symptoms as well as adding vegetables,
ginger or fruit (Krabbenborg et al. 2021). Recently, a large
number of papers have been published about the role of
nutrition in the management of endometriosis (reviewed
by Parazzini et al. 2013, Huijs & Nap 2020, Nirgianakis
et al. 2021). A variety of dietary adjustments have been
proposed to suppress endometriosis. However, despite the
attention that doctors and patients pay to the role of diet
in endometriosis, it is unclear which dietary intervention
is most successful and why. How come?

It is obvious that endometriosis is a heterogeneous
disease and we have to acknowledge that the clinical studies
that have been conducted in the field of endometriosis and
diet are heterogeneous, too. If we are to understand the
effect of an intervention on a population, it is important
to precisely describe the research question, the research
population, the exact intervention and its rationale. After
having collected and understood evidence in this well-
described way, we may be able to generalize principles and
apply them to more heterogeneous patient populations.
This will also be the basis of understanding the effect
of nutrition on endometriosis-associated symptoms.
Based on experiences from earlier studies about diet
and endometriosis, there are some considerations that
should be taken into account in future studies and when
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counseling patients about diet. First, we need clearly
defined endpoints in our studies. Secondly, we have to be
aware of the difference between the effects of diet on the
risk of developing endometriosis which are derived from
observational studies and the effects of diet on symptomsin
women with already established endometriosis measured
in intervention studies. Thirdly, it may be difficult to
strictly define the intervention diet and the control or
placebo diet. Especially when subjective outcomes such as
pain, well-being or quality of life are used, placebo effects
are likely to play a role and these should be controlled for.
Fourthly, we have to define endometriosis-related as well
as patient-related factors that may influence the success
of a dietary intervention. Fifthly, we have to understand
the biological mechanisms behind the perceived effects of
dietary interventions. These issues will be addressed in this
opinion paper.

What is the endpoint?

Inarecentsystematicreview by our group, we found possible
effects on endometriosis-related symptoms by adding
vitamin D, polyunsaturated fatty acids, anti-oxidants,
removal of gluten and soy, adherence to the FODMAP
diet and an anti-inflammatory diet (Huijs & Nap 2020).
In these studies, different endpoints were used, including
pain (Ailawadi et al. 2004, Sesti et al. 2007, Indraccolo &
Barbieri 2010, Cobellis et al. 2011, Giugliano et al. 2013,
Almassinokiani et al. 2016, Morales-Prieto et al. 2018, De
Leo etal. 2019), quality of life (Sesti et al. 2007), ASRM score
(Ailawadi et al. 2004), volume of ovarian endometriosis cyst
(De Leo et al. 2019), recurrence of ovarian endometriosis
cyst after surgery (Sesti et al. 2009), bleeding patterns
(Morales-Prieto et al. 2018), pregnancy (Caserta et al. 2014),
response to diet (Moore et al. 2017) or combinations of
these. Pain was measured as VAS score and further specified
as chronic pain, dysmenorrhea, dyspareunia and dyschezia
or measured in the use of analgesics in different studies. In
another recent systematic review, not only comparable
endpoints (Nirgianakis et al. 2021) but also measures of
oxidative stress such as plasma lipid hydroperoxides,
malondialdehyde, vitamins and glutathione peroxidase
activity were used (Mier-Cabrera et al. 2009). In qualitative
studies, endpoints may be formulated in a less strictly
defined way. In a semi-structured interview study with
women with endometriosis, the endpoint of the study was
defined as patients’ experiences after using a diet. Patients
who had changed their diets in various ways reported
various subjective effects of the dietary interventions

(Vennberg Karlsson et al. 2020). In animal studies, pain
is a less suitable endpoint as it is difficult to measure pain
in animals (van Aken et al. 2020). In these studies, other
endpoints have been defined including lesion size or
weight, adhesions, angiogenesis, signs of adhesion or
invasiveness of endometrial implants and plasma levels of
different cytokines (Nirgianakis et al. 2021).

In order to report the effects of dietary interventions
on endometriosis-associated symptoms, we need to clearly
define what the endpoints are. In a clinical setting, pain
has frequently been used as an endpoint. However, when
we are interested in measuring the effect of a dietary
intervention in women with endometriosis, quality of life
may be a more relevant endpoint than only pain. A dietary
intervention may be a lifelong change, with social and
financial consequences. If pain is alleviated after changing
the diet but the diet is expensive, not tasteful and difficult
to adhere to if not home-cooked, it may not result in a
higher quality of life. Another relevant clinical endpoint is
fertility. To date, no large, randomized studies have been
published on endometriosis patients about the effect of
diet on fertility, and therefore, no evidence-based advices
can be given about this topic. When talking to patients,
this should be stressed to avoid feelings of guilt about not
becoming pregnant when failing to adhere to a dietary
change for endometriosis.

If we want to unravel the mechanism of the effect of
a dietary intervention, it may be useful to use lesion size
or lesion weight as an endpoint. However, for the clinical
situation, it is known that these are not related to pain.
Therefore, they may be less relevant clinical endpoints.
Inflammatory markers such as plasma levels of cytokines,
interleukins or local inflammation markers may be used
to study the biological mechanism by which diet affects
endometriosis symptoms. The clinical relevance of these
markers may be limited, but these results may be important
to increase evidence about the biochemical consequences
of dietary interventions.

Preventing endometriosis or suppressing
symptoms in established endometriosis?

It is important to notice the difference between the role of
diet in the risk of developing endometriosis and a dietary
intervention with the aim to suppress endometriosis-
related symptoms. Both can be found in the literature.
However, associations between intake of nutrients and
risk to develop a disease are no proof of a causal effect,
and nutrients that influence the risk of developing

© 2022 The authors
Published by Bioscientifica Ltd

https://raf.bioscientifica.com
https://doi.org/10.1530/RAF-21-0110

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0
International License.

©0le)


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1530/RAF-21-0110
https://raf.bioscientifica.com

R?:productlon ANap and N de Roos
ertility

endometriosis do not necessarily have the same effect on
already established endometriosis.

In a number of large, well-conducted epidemiological
studies, ahigh consumption of vitamin D (Harrisetal. 2013),
a high consumption of fruits and especially citrus fruits
(Harris et al. 2018), a high consumption of dairy during
adolescence (Nodler et al. 2020) and a high consumption
of long-chain omega 3 fatty acids (Missmer et al. 2010) were
associated with a lower risk of developing endometriosis.
In a population of infertile women, an association was
found between intake of caffeinated beverages and
endometriosis (Grodstein et al. 1993). A high intake of
red meat (Yamamoto et al. 2018), a high consumption of
trans-unsaturated fat (Missmer ef al. 2010) and alcohol use
(Matalliotakis et al. 2008) were associated with a higher
risk of developing endometriosis. An increased risk of
developing endometriosis was also associated with a high
intake of cruciferous vegetables (Harris et al. 2018) and a
high intake of beta carotene and fruits (Trabert et al. 2011),
however, these results are partly contradictory to other
findings (Harris ef al. 2018).

The effect of these nutrients on symptoms in women
with already established endometriosis has not been
confirmed for citrus fruit, red meat, alcohol and caffeine.
Despite this, in some endometriosis diets, women are
given the advice to avoid red meat, caffeine and alcohol.
Although this advice is understandable and prudent from
a healthy diet point of view, evidence that avoiding these
items will suppress endometriosis-related symptoms is
lacking. In future studies as well as in future reviews, it
should be clearly indicated whether the diet is investigated
in relation to the risk to develop endometriosis or in
relation to established disease.

How is a dietary intervention defined?

In prospective comparative studies, a well-defined
intervention is applied to the intervention group and
compared to no intervention or placebo in the control
group. In the case of surgery, a surgical intervention is
compared to no surgical or sham intervention. In the case
of pharmacological treatment, the pharmacological agent
that is studied is applied to the intervention group and no
agent or placebo is applied to the control group. It is much
more complex to compare a dietary intervention with no
dietary intervention. Diet is not fixed, but a variable in
everyday life. It may change in time with taste, season,
budget and social factors. Moreover, dietary interventions -
especially when multiple foods and drinks are involved - are

difficult or impossible to blind for. Finding an appropriate
placebo diet that is similar in taste, energy content and
ease of use is another problem, while having such a
placebo diet is crucial in studies that rely on symptom data
(Moayyedi et al. 2020). In some studies, this problem has
been addressed by applying fixed amounts in the form of
supplements of vitamins, mineral salts, lactic ferments and/
or fatty acids (Ailawadi et al. 2004, Mier-Cabrera et al. 2009,
Indraccolo & Barbieri 2010, Cobellis et al. 2011, Giugliano
et al. 2013, Almassinokiani et al. 2016, Signorile et al. 2018,
De Leo et al. 2019). In a number of studies, amounts were
individually assigned to patients according to their BMI,
physical activity and job (Sesti et al. 2007, 2009). Although
supplements may help to standardize the intervention,
they also may add to the feeling of medicalization of
the diet, especially if these items are provided in tablets
or drops. This may be a negative factor for adherence.
Moreover, foods rich in certain nutrients, for example,
fish as a source of omega-3 fatty acids or vegetables as a
source of antioxidant vitamins, provide other potentially
beneficial nutrients, minerals, vitamins, or dietary fibers,
which make them more desirable than supplements. In
other studies, less well-defined dietary interventions were
applied including the Mediterranean diet (Ott ef al. 2012),
the low-FODMAP diet (Moore et al. 2017) and a gluten-free
diet (Marziali etal. 2012, Caserta et al. 2014). A dietin which
theinterventionsare less strictly defined may be more easier
to adhere to as it adds to the feeling of empowerment for
patients themselves and avoids feelings of medicalization.
On the other hand, it can be difficult for participants to
adhere to the diet because it may be unclear which foods
or nutrients are allowed to take. Interpretation of the
results of a study with a less strictly defined intervention
may also be more difficult, although diet scores that
reflect adherence to the dietary guidelines such as the
MedDiet score in the Food4Me study (Livingstone et al.
2016) are helpful. Therefore, the diet should be as exactly
described as possible. Patients should be taught about the
rationale of the diet, about the nutrients that fit in and the
nutrients that should be avoided. In the study by Moore
and coworkers, a nurse-specialist who was trained by an
experienced dietician instructed participants in a one-
on-one session on how to apply the low-FODMAP diet.
Moreover, the low-FODMAP digital app and booklet were
provided (Moore et al. 2017). This is not only important to
support women who are participating in the study, but it
is also necessary to make the intervention as standardized
as possible thereby stimulating reliable outcomes. Future
studies should address and measure adherence to their
diet so any lack of effect might be explained by non-use or
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non-compliance and associations between adherence and
study outcomes can be done (Young et al. 2019).

Which dietary intervention for
which patient?

Endometriosis-related factors as well as individual patient
factors will influence whether a dietary intervention is
effective. To date, the majority of studies on endometriosis
patients have focused on the effect of a dietary intervention
on pain. Studies about the effect of diet on fertility are
scarce. In one case report, pregnancy occurred in a woman
with ovarian endometriosis 3 months after cessation of
soy (Chandrareddy et al. 2008) and in another, pregnancy
was reported after initializing a gluten-free diet in a woman
with an ovarian cyst (Caserta et al. 2014). Studies about the
effect of vitamin D on endometriosis-associated symptoms
are conflicting (Ailawadi et al. 2004, Almassinokiani et al.
2016),andin studiesabouttheeffect of vitamin D on fertility
in women with endometriosis no clear conclusions could
be drawn (Voulgaris et al. 2017, Chen & Zhi 2020). Evidence
is lacking about other nutritional factors and their effects
on endometriosis-related subfertility. To date, no evidence-
based advice can be given to women with endometriosis
and subfertility concerning effective dietary interventions.
With regard to the effect of dietary interventions on
ovarian endometriomata, no difference in recurrence
rate was found 18 months after surgery in women with
and without a 6-month intervention with supplements
containing vitamins, minerals, lactic ferments and fish oil
(Sesti et al. 2009). In another study, no effect on ovarian
cyst size was reported after a 3-month dietary intervention
with alpha-lipoic acid, palmitoethanolamide and myrrh,
whereas this intervention did have an effect on chronic
pelvic pain, dysmenorrhea and dyspareunia (De Leo
et al. 2019). Therefore, evidence is lacking that dietary
interventions may be effective for ovarian endometrioma
size and recurrence risk. So different endometriosis-related
symptoms such as pain, subfertility or the presence of
ovarian endometrioma may determine the kind of dietary
advice that can be given and also the strength of the advice,
based on the available evidence with regard to the different
factors.

Not only endometriosis-related factors but also patient-
related factors may determine what dietary intervention
may be helpful for women with endometriosis. In patients
with irritable bowel syndrome (IBS), a low-FODMAP
diet has been proven effective for abdominal pain and
abdominal bloating or distension (Black et al. 2021).

Therefore, in women with endometriosis and concurrent
IBS, a low-FODMAP diet should be considered first,
before other dietary interventions (Moore et al. 2017).
The same holds true for patients with endometriosis and
celiac disease. Avoiding gluten is a very effective and safe
treatment for celiac disease (Bascunan et al. 2017). However,
it is difficult to adhere to a lifelong gluten-free diet. In some
patients, reintroduction of gluten may be suitable over
time (Itzlinger et al. 2018). There may be a link between
celiac disease and endometriosis since oxidative stress,
immunological and inflammatory aspects are supposed to
play a role in both illnesses (Santoro et al. 2014). In patients
with endometriosis also suffering from celiac disease, a
gluten-free dietis recommended as the dietary intervention
of choice until other dietary advises will be available for
patients with celiac disease (Caserta et al. 2014).

Finally, individual person-related factors including the
quality of the current diet, a patient’s sense of urgency touse
self-management tools and the motivation and capacity
to adhere to a lifelong change in diet will determine the
success of a dietary intervention. Careful counseling,
based on endometriosis-related factors, patient-related
factors and individual person-related factors are indicated
in decision-making about dietary interventions.

What is the mechanism?

Many women perceive improvement in endometriosis-
related symptoms after a dietary intervention. In a
qualitative study, women with endometriosis were asked
about their experiences after changing their diet. They
reported to have developed awareness of their bodies’
reactions, confidence in their bodies, decreased pain, a
reduced feeling of illness and energy to live a normal life. In
this study, women reported that experiencing intense and
disabling pain could be described as ‘taking away their life’.
The authors hypothesize that by changing their diet, the
feeling to be able to take back control and thereby regain
quality of life may be responsible for the experienced
positive effects of dietary changes, despite the wide variety
of the changes (Vennberg Karlsson et al. 2020). This again
emphasizes the need for a placebo group in diet studies.
Endometriosis is a multifactorial disease. After having
assessed the literature on diet and endometriosis risk in
2013, Parazzini concluded that different nutrients may
exert different effects on the different stages of disease
development (Parazzini et al. 2013) and this may well
be true. However, some patterns may be recognized in
the mechanisms of effect. Inflammation is one of the
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main factors in endometriosis. Immune cells involved in
the inflammatory response are cytokines, neutrophils,
granulocytes (including mast cells and macrophages),
chemokines and different subsets of T-cells (Jiang et al.
2016). Antioxidants balance oxidative stress, which is
present in chronic inflammatory processes. Therefore
nutrients  with  anti-inflammatory  characteristics
may suppress endometriosis-related pain symptoms.
Endometriosis is also an oestrogen dependent disease.

Table 1 Methodological recommendations.

Pharmacological therapy aimed at suppressing oestrogen
activity has been proven effective in suppressing pain
symptoms (Dunselman et al. 2014). Therefore, nutrients
with an anti-oestrogen activity may have pain-alleviating
properties for women with endometriosis. To increase
the evidence about mechanisms of action of dietary
interventions, objective effects on pain and quality of life
should be investigated together with biochemical markers
including cellular, metabolic and (epi-)genetic effects.

Study type Target population

Dietary intake or

intervention Endpoint

Risk of endometriosis
Observational;
cross-sectional
or cohort study

Girls and women before
menopause

Habitual intake
assessed by FFQ
(nutrients, foods)

Presence (cross-sectional) or new
cases (cohort) of endometriosis
based on complaints
(questionnaires: EHP-30) and
clinical confirmation by
ultrasound, MRI or surgery

Associations between severity of subjective and clinical endometriosis complaints and diet

Cross-sectional study,
observational or
longitudinal study

Women with clinically
confirmed endometriosis

Effect of diet on endometriosis-related complaints
Intervention, Women with clinically
one group design with confirmed endometriosis;
measurements before and subgroups based on type of
after start of diet endometriosis; use of oral
contraceptives; past surgical
treatment for endometriosis

Intervention, parallel
groups including
placebo

Women with clinically
confirmed endometriosis;
subgroups based on type of
endometriosis; use of oral
contraceptives; past surgical
treatment for endometriosis

Mechanistic studies
Observational or
intervention study

Women with clinically
confirmed endometriosis

Habitual intake of foods
or nutrients by FFQ

Subjective outcomes: pelvic pain,
mood and quality of life

Clinical outcomes: subfertility;
presence of endometriosis
lesions on ultrasound, MRI or
surgery and cyst size

Whole diet: (e.g.
Mediterranean, healthy
eating); Elimination diet:
(e.g. low FODMAP);
specific foods: (e.g. fruits
and vegetables)

Subjective outcomes (e.g. pelvic
pain, mood, quality of life) as
assessed by questionnaires
(EHP-30).

Clinical outcomes (e.g.
Inflammation markers,
presence of endometriosis
lesions on ultrasound, MRI or
surgery; cyst size)

Subjective outcomes (e.g. pelvic
pain, mood, quality of life) as
assessed by questionnaires
(EHP-30).

Specific nutrients: (e.g.
vitamin D or omega-6
fatty acids)

Clinical outcomes (e.g.
Inflammation markers,
presence of endometriosis
lesions on ultrasound, MRI or
surgery, cyst size)

Immune cells in peripheral blood
and/or menstrual effluent:
cytokines, neutrophils,
granulocytes (including mast
cells and macrophages),
chemokines and different
subsets of T-cells

Any dietary intervention

© 2022 The authors
Published by Bioscientifica Ltd

https://raf.bioscientifica.com
https://doi.org/10.1530/RAF-21-0110

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0
International License.

©0e)


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://raf.bioscientifica.com

A Nap and N de Roos

Rcle:productlon
ertility

Conclusion

Dietary interventions are promising in the treatment of
endometriosis-related symptoms. Different studies have
proven that a diet is an empowerment tool for women
struggling with endometriosis. Many women with
endometriosis are using various dietary interventions to
control their pain symptoms and they perceive positive
effects, independent of the dietary change itself (Armour
etal. 2019, 2021, Vennberg Karlsson et al. 2020, Krabbenborg
etal. 2021). This positive effect of adjusting the diet should
be stressed when counseling women about the role of diet
in endometriosis.

However, evidence is lacking about important
aspects of selecting a dietary intervention as part of the
treatment plan in endometriosis. To date, it is unknown
which dietary intervention has which effect on women
with specific types of endometriosis or specific individual
characteristics. Moreover, knowledge about biochemical
mechanisms behind the perceived effect is scarce. Evidence
points towards pain-relieving effects of a diet with anti-
inflammatory and anti-oestrogen characteristics in women
with different subtypes of endometriosis and of symptom-
suppressing effects of a low-FODMAP or gluten-free diet in
women with endometriosis and co-existing IBS or celiac
disease ( Nirgianakis ef al. 2021).

To be able to predict which women will benefit most
from a dietary intervention, clear endpoints should be
defined in future studies (Table 1). Clinical endpoints in
relation to fertility could be the live birth rate. A clinical
endpoint related to effectiveness in relation to the
suppression of symptoms could be quality of life rather
than pain. A dietary intervention is a lifelong change of
habits. Therefore, when evaluating the effect of dietary
interventions on endometriosis-related symptoms, the
consequences of these large changes should be taken into
account. Quality of life includes pain as well as diet-related
aspects such as tastiness, cost and possibilities to adhere to
the diet. As a biochemical endpoint, serum inflammatory
markers before and during the dietary intervention could
be assessed, or measurement of metabolic markers (Table
1). This could help to unravel the mechanism underlying
the perceived effects.

If a dietary change is undertaken, it is important to
characterize the intervention exactly. In personalized
medicine, the necessary amount of nutrients will vary from
person to person. Moreover, the dietary intervention will be
more drastic for women who had a low-quality diet before
starting the intervention than for women who already
had a healthy eating pattern. It is important to educate

women about the aim and rationale of the intervention
and to instruct them about nutrients that are allowed and
which should be avoided. This will help to standardize the
intervention, making the results more reliable. In order
to increase the reliability of study outcomes, including a
control group with a properly defined placebo diet should
be considered.

In conclusion, dietary interventions are a powerful
self-management tool for women with endometriosis.
Future studies with clearly defined endpoints and exactly
described characteristics of the diet for well-characterized
women with endometriosis will help to design the best
individual diet for each individual patient.
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