
Citation: Marciniak, T.; Walewska, N.;

Skoworodko, A.; Bobowik, P.;

Kruk-Majtyka, W. Prevalence of

Temporomandibular Disorders in

Adult Women with Endometriosis. J.

Clin. Med. 2024, 13, 7615. https://

doi.org/10.3390/jcm13247615

Academic Editor: Alberto Revelli

Received: 6 November 2024

Revised: 8 December 2024

Accepted: 11 December 2024

Published: 13 December 2024

Copyright: © 2024 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Article

Prevalence of Temporomandibular Disorders in Adult Women
with Endometriosis
Tomasz Marciniak 1,2,* , Natalia Walewska 1, Agata Skoworodko 2, Patrycja Bobowik 1

and Weronika Kruk-Majtyka 1,2

1 Faculty of Rehabilitation, Józef Piłsudski Academy of Physical Education in Warsaw, 00-968 Warsaw, Poland
2 Fizjoklinika Warszawskie Centrum Rehabilitacji i Osteopatii Medycznej, 02-002 Warsaw, Poland
* Correspondence: tomasz.marciniak@awf.edu.pl

Abstract: Background/Objectives: The prevalence of endometriosis varies between 10% and 18%,
while temporomandibular disorders (TMDs) concern between 29 and 34% of the general population.
Both conditions share similar etiological factors and symptoms such as widespread, chronic pain.
Therefore, both are qualified as Chronic Overlapping Pain Conditions. Even though TMDs and
endometriosis appear to be comorbidities, up until now, no research has examined how the incidence
rates compare between them. Thus, this study aimed to analyze the prevalence of TMD symptoms in
women with endometriosis in the Polish population. Methods: 163 adult women with endometriosis,
aged 32.41 ± 6.76 years, completed an anonymous online survey regarding their medical history
and TMD symptoms. The participants were screened for TMD symptoms using two questionnaires—
3Q/TMD and TMD Pain Screener (part of the DC/TMD protocol). The history mainly consisted of a
chronology of symptoms’ appearance, medical consultations, and final confirmation of the diagnosis,
to establish delay time. Results: The analysis revealed that 77.3% of women with endometriosis
showed TMD symptoms, and 49.08% of the whole studied population showed important pain levels.
Then, the sample was divided into two groups according to the 3Q/TMD questionnaire—a TMD and
an nTMD group. The results showed significantly higher pain levels in the TMD group (r = 0.721)
compared to non-symptomatic subjects. The mean patients’ delay time (T1) was 2.81 ± 4.40 years,
and the mean doctors’ delay (T2) was 5.32 ± 5.65 years. Conclusions: The results provide a new
insight into the relationship between endometriosis and TMD. The prevalence of the latter condition
was found to be high, creating a strong recommendation for the use of TMD screening tools in this
particular population.

Keywords: endometriosis; temporomandibular disorders; pelvic pain; orofacial pain; central sensiti-
zation; 3Q/TMD; TMD pain screener; DC/TMD

1. Introduction

“Temporomandibular disorders” (TMD) are one of the most common causes of oro-
facial pain [1]. This umbrella term envelops symptoms such as pain of the masticatory
muscles, intra-articular disorders manifested as temporomandibular joint (TMJ) sounds,
and TMJ pain, known as arthralgia [2]. The prevalence of TMD symptoms in the general
population is between 29 and 34% [3,4]. In Europe, it is estimated to be 29% [4]. The
etiology of TMD is multifactorial, and includes a wide range of physical and psychoemo-
tional factors, such as emotional stress, depression, anxiety, hormonal changes, occlusion,
etc. [5,6]. Temporomandibular joint problems, including osteoarthritis, are conditions that
often occur in women over the age of 40, and are linked to the loss of estrogen [7].

Endometriosis is an estrogen-dependent inflammatory disease in which endometrial
tissue appears outside its natural site [8], with the main symptom being pelvic pain, but
also in other areas. Moreover, endometriosis is also defined as the presence of endometrial
glands and stroma outside the uterine cavity [9]. It is worth mentioning that 17–44% of
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women diagnosed with endometriosis have an endometrioma [10,11]. Endometriosis affects
approximately 5–10% of the female population, with a higher incidence in women with
infertility (20–30%) [12]. Depending on the source, the mean prevalence of endometriosis in
the general population varies between 10% and 18%, while in Europe it averages 17% [13].
It is stated that as many as 176–190 million women could be suffering from endometriosis-
related symptoms around the globe [14–16]. In Poland, reliable data do not exist. It is
approximated that one million women suffer from endometriosis, but the available scientific
data are out of date [17].

The etiology of temporomandibular disorders and endometriosis is multifactorial, and
both of the conditions share the same factors, such as emotional stress, depression, anxiety,
etc. These psychoemotional features are strongly linked to the subjective perception of
pain, and potentially lead to chronicity [18–21].

Moreover, it has been shown that endometriosis and TMD are examples of Chronic
Overlapping Pain Conditions (COPCs), and coincide with other conditions such as chronic
lower back pain, chronic tension-type headache, migraines, fibromyalgia, and chronic
fatigue syndrome [7]. The literature shows that both TMD and endometriosis can manifest
similar somatic symptoms outside of the original area of pathology [7]. For example,
women with endometriosis commonly suffer from orofacial pain and headaches, while
subjects with TMD can also present signs of widespread pain [7,22–25]. The literature
concludes that having one condition from the COPC spectrum makes a person more
susceptible to developing another [26].

An argument supporting this premise could lie in the central sensitization (CS) mecha-
nism, since it plays an important role in the onset, maintenance, and chronicity of pain. Com-
monly, endometriosis and temporomandibular disorders present this phenomenon [27–29].

While previous studies have shown comorbidity between endometriosis and TMD,
specific prevalence data regarding this relationship have yet to be reported. Thus, this study
aimed to investigate the prevalence of TMD symptoms in Polish women with endometriosis.

2. Materials and Methods
2.1. Material

A survey was completed by 217 Polish women. The inclusion criteria consisted of an
age above 18 years old and a confirmation of a diagnosis of endometriosis made by a medical
doctor. The study excluded those participants who did not fulfill the above-mentioned criteria,
as well as those who failed to fill out the questionnaire correctly. As many as 54 women did
not meet the inclusion criteria or did not fill out the survey correctly. Ultimately, 163 adult
women aged 32.41 ± 6.76 years with a confirmed diagnosis of endometriosis took part in the
study. The detailed data collection process is depicted in Figure 1.
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The local ethical commission approved the study (signature SKE 01-14/2024) after
revisions were made to ensure that the standards of the Helsinki Declaration were met.

2.2. Methods

The study was conducted using an anonymous online survey promoted on the internet
(social media, as well as different profiles and groups related to endometriosis). The subjects
volunteered to participate in the study by completing an online survey. The study was
conducted between March and April 2024. The survey was divided into two parts. First, the
participants were asked to fill in the demographic data and necessary medical information
to see if they met the inclusion criteria. If so, they were asked to give more details about
their history of endometriosis, chronology of their first symptoms, medical consultations,
treatment strategies including surgeries, etc. Among others, the participants were asked
the following questions:

1. When did your first symptoms of endometriosis appear? Provide the date (month
and year).

2. How long after the first symptoms of endometriosis appeared did you go to the
doctor? Provide the date (month and year).

3. How long after your first medical consultation did you receive a confirmed diagnosis
of endometriosis? Provide the date (month and year).

The second part consisted of two TMD screening questionnaires, i.e., 3Q/TMD and
TMD Pain Screener, with the latter being part of the DC/TMD protocol [2,30,31]. The
questionnaires were followed by a history of trauma in the head and neck area, orthodontic
and/or orthognathic treatment. The complete survey is available in Appendix A.

2.3. Data Analysis

All other data were analyzed using STATISTICA 14.0 software (StatSoft). The nor-
mality of the distributions of the study variables in the groups was tested using the
Shapiro–Wilk test. The homogeneity of variance was assessed using Levene’s test. The
Mann–Whitney U test and Kruskal–Wallis’s test were used to determine differences be-
tween groups. A significance level of α = 0.05 was adopted.

3. Results
3.1. Endometriosis

The three questions mentioned above allowed the authors to calculate the time that
elapsed from the appearance of the first symptoms to the first medical consultation (T1), as
well as from that consultation to the definite confirmation of the diagnosis of endometriosis
(T2). The analysis revealed that the mean T1 was 2.81 ± 4.40 years, and the mean T2 was
5.32 ± 5.65 years.

Another aspect of the analysis was related to surgeries for endometriosis, along with
the medical history of each patient. The results showed that 84 women (51.53%) had
undergone at least one surgery as a treatment modality, versus 79 women (48.47%) who
had never had this kind of procedure performed. The mean number of surgeries in the
operated group was 1.33 ± 0.94.

3.2. Prevalence of Temporomandibular Disorders in the Population of Women with Endometriosis

The results of the prevalence of TMD symptoms in women with endometriosis were
taken from the 3Q/TMD and TMD Pain Screener questionnaires. The cut-off points used
in this paper followed those put forward by others [2,31–33].

3.2.1. 3Q/TMD Questionnaire

The analysis showed that 77.3% of the participants marked at least one positive answer
indicating a possible presence of temporomandibular disorders. The highest number of
participants (55 subjects, 33.74%) marked all three questions as yes. On the other hand, only
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22.7% of subjects responded no to all the listed questions. Detailed results are presented in
Table 1.

Table 1. Temporomandibular Disorder prevalence in women with endometriosis, according to the
3Q/TMD questionnaire.

3Q/TMD
Positive Answers

n = 163
n % Interpretation

0 37 22.7 nTMD
1 37 22.7
2 34 20.86
3 55 33.74

TMD

3.2.2. TMD Pain Screener Questionnaire

The analysis showed that 49.08% of all participants presented important pain levels
using the TMD Pain Screener. Positivity for signs of pain is indicated by obtaining three
or more points out of seven. A little more than half of the subjects, i.e., 50.92%, obtained
between zero and two points, making the total screening result negative. Detailed data are
presented in Table 2.

Table 2. TMD Pain Screener questionnaire results in women with endometriosis.

TMD Pain Screener Points
n = 163 n % Interpretation

0 26 15.95 TMD pain
negative1 29 17.79

2 28 17.18
3 16 9.82
4 20 12.27
5 20 12.27
6 17 10.43
7 7 4.29

TMD pain
positive

3.2.3. Orthodontic and Orthognathic Treatment and Trauma

Most of the studied women with endometriosis (57.06%) had not undergone any
orthodontic treatment. Of those who were receiving it at the moment of the study, or had
had it in the past (70 subjects), 80% (56 subjects) reported TMD symptoms. Most of them,
i.e., 41.07% (23 subjects), suffered from TMD symptoms after the course of wearing braces,
and in 35.48% (22 subjects), symptoms occurred before starting orthodontics. Only 20%
(14 subjects) did not report having any TMD symptoms, despite currently undergoing or
having undergone orthodontic treatment. Detailed results are presented in Table 3.

Table 3. Orthodontic treatment history and appearance of TMD symptoms in the whole studied
population of women with endometriosis.

Orthodontic Treatment Status
n = 163

TMD Symptom Appearance

Before During After nTMD

n % n % n % n % n %

no orthodontic treatment 93 57.06 - - - - - - - -
during orthodontic treatment 8 4.91 5 62.5 1 12.5 - - 2 25

orthodontic treatment finished 62 38.03 22 35.48 5 8.06 23 37.1 12 19.35

Total 56 TMD subjects
(80%)

14 nTMD subjects
(20%)
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Proceeding to the relationship with orthognathic treatment, only three subjects (1.84%
of the studied population) stated that they had undergone surgery, but they did not
complain of any pre-op or post-op TMD symptoms.

Trauma in the face and head area was reported by five subjects, which constituted
3.07% of all the participants included in the study.

3.3. The Relationship Between 3Q/TMD and TMD Pain Screener Results

Since a positive correlation between 3Q/TMD and Pain Screener levels was revealed,
and marked as very high (r = 0.721), the authors followed the statistical analysis by exam-
ining significant differences in the TMD Pain Screener levels between the TMD and the
nTMD groups (p < 0.001).

Furthermore, the TMD group was divided into four subgroups, according to the
assessment of their 3Q/TMD scores as well as their Pain Screener (PS) levels; these are
presented below. In the first subgroup (TMD-0), consisting of 37 women, the mean PS value
was 0.675 ± 1.11, with Me = 0 and IC95% = 0.9–1.438. In the second subgroup (TMD-1), con-
sisting of 37 women, the PS value was 2.189 ± 1.47, with Me = 2 and IC95% = 0.195–1.908.
In the third subgroup (TMD-2), consisting of 34 women, the PS value was 2.971 ± 1.62,
with Me = 2 and IC95% = 1.309–2.137. Lastly, in the fourth subgroup (TMD-3), consisting
of 55 women, the PS value was 4.672 ± 1.7, with Me = 5 and IC95% = 1.431–2.094.

Finally, there were significant differences in Pain Screener levels between all the
subgroups, except between TMD-1 and TMD-2 (p = 0.657). Detailed data are presented in
Table 4.

Table 4. TMD Pain Screener level differences between 3Q/TMD subgroups.

TMD-1 TMD-2 TMD-3
TMD-0 0.003 <0.001 <0.001
TMD-1 - 0.657 <0.001
TMD-2 0.657 - 0.006

4. Discussion
4.1. Temporal Aspect of the Diagnostic Process of Endometriosis in the General Population

Even though the prevalence of endometriosis in the general population is high, the
diagnostic process is difficult and very complex, and leads to a common phenomenon
called diagnostic delay, which has been described extensively by experts in the field of
endometriosis [34,35]. The total delay consists of three main components: the patient’s
delay, the general practitioner’s (GP) delay, and the specialist’s delay (i.e., gynecologist).

Several studies have shown that the mean time between the occurrence of the first
symptoms and the first GP visit is one year (range 0–4 years) [36,37]. This time would be
considered as a patient’s delay, and it obviously varies between populations from different
countries. In the present research, in which Polish women were studied, the mean patient
delay time (T1) was found to be almost three years (2.81 ± 4.40 years), which is a lot longer
in comparison with studies from other countries [36,37].

Another temporal aspect of the analysis, the time between the first GP consultation
and the confirmation of the diagnosis by a gynecologist (i.e., GP and specialist delay), also
varies between countries. For example, in Ireland and Belgium, the total mean delay time
is 4–5 years [38]; in Canada, 5.4 years [34]; in Norway, 6.7 years [39]; in the Netherlands
7.4 years [36]; in Italy 7–10 years [38]; and in Germany and Austria, 10 years [38]. In Poland,
the latest reliable data come from 2012, and outline 12 years as the mean time, setting the
number in the upper range of the spectrum [40]. Thus, it can be approximated that the
mean time for diagnosis varies between 4 and 11 years, depending on the country [41,42].

The present research shows that the mean doctor’s delay time (GP and specialist
delay time taken together) for the confirmation of the diagnosis (T2) was 5.32 ± 5.65 years,
putting it at the lower end of the range listed above.
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Despite the differences in total diagnostic time between populations, the proportional
difference between the patient’s delay and the doctor’s delay seems comparable with the
results provided by Staal et al. [36], in which the GP’s delay together with the specialist’s
delay time was much longer than the patient’s delay. This consitutes another argument
emphasizing the complexity of the diagnostic process of endometriosis.

The main struggle encountered by the authors of this study while analyzing and com-
paring the results was the lack of current data in the existing literature on prevalence, as well
as on the time that elapses from the occurrence of the first symptoms, through GP consulta-
tion, until the final diagnosis confirmation, due to the diagnostic delay phenomenon [21,26].
The second difficulty lay within the differences in data collection methods, and the presence
or absence of distinction between the individual types of delay used throughout the articles.

4.2. Prevalence of Temporomandibular Disorders in Women with Endometriosis

Since, to the best knowledge of the authors, this is the first study concerning the subject
of the prevalence of TMD symptoms in women with endometriosis, there are therefore no
available data for a direct comparison of the incidence rate.

In the current study, the authors found that more than 77% of women diagnosed with
endometriosis fulfilled the screening criteria for TMD using the 3Q/TMD questionnaire,
setting the prevalence rate very high.

The latest study conducted by Wójcik et al. [7] confirmed the relation between en-
dometriosis and temporomandibular joint pain. They concluded that there was a significant
correlation between the presence of pain on the right and left sides of the pelvis, and pain
on the right and left sides of the temporomandibular joint (p-value = 0.0397, V = 0.2350).
Moreover, there was a correlation between the occurrence of pelvic pain and the treatment
modality for endometriosis (p-value = 0.0104, V = 0.3709). Interestingly, there was no
relationship between the occurrence of temporomandibular joint pain and the treatment
of endometriosis (p-value = 0.5214, V = 0.3274). The authors used a self-made survey
in which women with endometriosis were asked about different aspects related to their
symptoms, among others regarding orofacial pain, clenching, headaches, endometriosis
treatment modalities, etc. Even though they used independent measurement tools, they
reached similar outcomes confirming the comorbidity. Despite all the mentioned findings,
the authors did not estimate the prevalence of TMD symptoms in the studied sample.

Since the main complaint of patients with both conditions is pain, the authors of
the current study performed a statistical analysis, which revealed a positive correlation
between 3Q/TMD and Pain Screener levels in the studied population. Moreover, there were
significant differences in pain levels between the TMD and nTMD groups. The results led to
a conclusion that women with endometriosis who also present signs of temporomandibular
disorders experience higher levels of pain compared to subjects without TMD.

4.3. Links Between Temporomandibular Disorders and Endometriosis

From a scientific and a clinical point of view, endometriosis and temporomandibular
disorders are linked by several mechanisms.

The first potential mechanism underlying the phenomenon of pain co-occurrence
in both conditions may be the fact that endometriosis and TMD are multifactorial and
share mutual etiology, such as emotional stress, depression, anxiety, catastrophizing, and
kinesiophobia, which influence and multiply pain experience [18,19,21,43].

Bearing in mind the second factor, that endometriosis and TMD form part of Chronic
Overlapping Pain Conditions (COPCs), it seems crucial to remember that widespread
pain is very common in both populations. It has been shown that people with one COPC
have an increased likelihood of having another COPC, and the perception of pain is
likely to be further amplified [20,26,27]. Pain amplification and psychosocial vulnerability
are considered the two major interactive domains contributing to the development and
maintenance of COPCs [26]. In the current study, neither of the pain-contributing factors
mentioned earlier had been assessed. Moreover, there is growing evidence showing
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comorbidity between endometriosis and other musculoskeletal disorders [7]. It should
be noted that endometriosis does not have the pathognomonic symptoms characteristic
of isolated pelvic disease [42]. The manifestation of pain in the orofacial, head, and neck
regions especially concerns TMD, including headaches, migraines, and bruxism [7,23].

The last factor explaining the possible link states that both of the conditions share a
tendency for chronicity, and are prone to central sensitization (CS) development. Recent
studies have shown that the hypersensitivity of the nervous system when processing
nociceptive input plays a major role in the onset and maintenance of pain. In many
cases, central sensitization is the basis for chronic pain [29]. CS has a high prevalence in
patients with endometriosis, especially in those with moderate to severe chronic pelvic pain,
presenting three central sensitivity syndromes (i.e., migraine or tension-type headache,
irritable bowel syndrome, and anxiety or panic attacks) [28].

All the described factors and mechanisms explain the link between temporomandibu-
lar disorders and endometriosis, justifying the findings of the current study.

The theoretical considerations conclude that a clear practical and clinical indication
should be addressed to all medical professionals inside the multidisciplinary team who
treat endometriosis patients, and highlight the importance of performing a screening
examination for orofacial pain and TMD symptoms. Even though the ESHRE guidelines on
diagnosing endometriosis do not mention orofacial pain or headaches (but only shoulder
pain) as potential indicators for a diagnosis of endometriosis, the presented links seem to
play an important role [44].

4.4. Study Limitations

The authors observed some study limitations. One limitation was that the data were
collected via an online survey, which could influence the quality of the results, even though
it was the best manner in which to screen and cross-sectionally examine the population.
Another limitation was the sample size.

5. Conclusions

The prevalence of TMD symptoms in women with endometriosis is high, reaching up
to 77.3% of the studied population. Also, women with both the conditions of endometriosis
and TMD showed significantly higher pain levels. Considering these results, there is a
strong recommendation for the use of TMD screening tools in women with symptoms
and/or a diagnosis of endometriosis.

Future research should focus on bigger samples from different countries, as well as
onsite examination using more detailed tools, such as the DC/TMD protocol, which also
includes the psychoemotional status of the subjects.
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Appendix A. The Online Survey

Initial data (inclusion criteria)

1. Are you of adult age (18+ years old)?

a. Yes
b. No

2. How old are you?
3. Do you have a confirmed diagnosis of endometriosis by a medical doctor?

a. Yes
b. No

Endometriosis—history

4. When did your first symptoms of endometriosis appear? Provide the date (month
and year).

5. How long after the first symptoms of endometriosis appeared did you go to the
doctor? Provide the date (month and year).

6. How long after your first medical consultation did you receive a confirmed diagnosis
of endometriosis? Provide the date (month and year).

7. Have you undergone surgical treatment for endometriosis?

a. Yes
b. No

8. When did you have the surgery?

Temporomandibular disorders—history
3Q/TMD Questionnaire

1. Do you have pain in your temple, face, jaw, or jaw joint once a week or more?

a. Yes
b. No

2. Do you have pain once a week or more, when you open your mouth or chew?

a. Yes
b. No

3. Does your jaw lock or become stuck once a week or more?

a. Yes
b. No

TMD Pain Screener

1. In the last 30 days, how long did any pain last in your jaw or temple area on either
side?

a. No pain
b. Pain comes and goes
c. Pain is always present

2. In the last 30 days, have you had pain or stiffness in your jaw on awakening?

a. No
b. Yes

3. In the last 30 days, did the following activities change any pain (that is, make it better
or make it worse) in your jaw or temple area on either side?

A. Chewing hard or tough food
a. No
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b. Yes
B. Opening your mouth or moving your jaw forward or to the side
a. No
b. Yes
C. Jaw habits such as holding teeth together, clenching, grinding, or chewing

gum
a. No
b. Yes
D. Other jaw activities such as talking, kissing, or yawning
a. No
b. Yes

Orthodontic treatment, orthognathic treatment, and craniofacial injuries—history

1. Have you ever had or are you currently undergoing orthodontic treatment? (braces
or overlay treatment)

a. I have had orthodontic treatment
b. I am undergoing orthodontic treatment
c. I have not had orthodontic treatment

2. When did you start (or start and finish) orthodontic treatment?
3. Did the above-mentioned symptoms of temporomandibular disorders (TMD) appear

before, during, or after orthodontic treatment?

a. Before treatment
b. During treatment
c. After treatment
d. Not applicable

4. Have you had orthognathic treatment (as part of maxillofacial surgery) in the past?

a. Yes
b. No

5. When did you have an orthognathic surgery? Provide the date (month and year).
6. Did the above-mentioned symptoms of temporomandibular disorder (TMD) appear

before or after orthognathic treatment?

a. Before treatment
b. After treatment

7. Have you ever experienced an injury (e.g., fracture) in the face/head area?

a. Yes
b. No

8. When did the injury occur? Provide the date (month and year).
9. Did the above-mentioned symptoms of temporomandibular disorder (TMD) appear

before or after the injury?

a. Before the injury
b. After the injury
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4. Zieliński, G.; Pająk-Zielińska, B.; Ginszt, M. A Meta-Analysis of the Global Prevalence of Temporomandibular Disorders. J. Clin.
Med. 2024, 13, 1365. [CrossRef] [PubMed]

https://doi.org/10.1111/ors.12473
https://www.ncbi.nlm.nih.gov/pubmed/34853604
https://doi.org/10.11607/jop.1151
https://www.ncbi.nlm.nih.gov/pubmed/24482784
https://doi.org/10.1007/s00784-020-03710-w
https://doi.org/10.3390/jcm13051365
https://www.ncbi.nlm.nih.gov/pubmed/38592227


J. Clin. Med. 2024, 13, 7615 10 of 11

5. Slade, G.D.; Sanders, A.E.; Ohrbach, R.; Fillingim, R.B.; Dubner, R.; Gracely, R.H.; Bair, E.; Maixner, W.; Greenspan, J.D. Pressure
Pain Thresholds Fluctuate with—But Do Not Usefully Predict—The Clinical Course of Painful Temporomandibular Disorder.
Pain 2014, 155, 2134–2143. [CrossRef]

6. Reiter, S.; Eli, I.; Mahameed, M.; Emodi-Perlman, A.; Friedman-Rubin, P.; Reiter, M.; Winocur, E. Pain Catastrophizing and Pain
Persistence in Temporomandibular Disorder Patients. J. Oral Facial Pain Headache 2018, 32, 309–320. [CrossRef]
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18. Silva de Barros, A.; Mesquita Magalhães, G.; Darc de Menezes Braga, L.; Oliveira Veloso, M.; Olavo de Paula Lima, P.; Moreira

da Cunha, R.; Soares Coutinho, S.; Lira do Nascimento, S.; Robson Pinheiro Sobreira Bezerra, L. Musculoskeletal Evaluation of
the Lower Pelvic Complex in Women with Endometriosis: A Case-Control Study. Eur. J. Obstet. Gynecol. Reprod. Biol. 2024, 299,
317–321. [CrossRef] [PubMed]

19. Maulenkul, T.; Kuandyk, A.; Makhadiyeva, D.; Dautova, A.; Terzic, M.; Oshibayeva, A.; Moldaliyev, I.; Ayazbekov, A.; Maimakov,
T.; Saruarov, Y.; et al. Understanding the Impact of Endometriosis on Women’s Life: An Integrative Review of Systematic Reviews.
BMC Womens Health 2024, 24, 524. [CrossRef]

20. Fall, E.A.; Chen, Y.; Lin, J.-M.S.; Issa, A.; Brimmer, D.J.; Bateman, L.; Lapp, C.W.; Podell, R.N.; Natelson, B.H.; Kogelnik, A.M.;
et al. Chronic Overlapping Pain Conditions in People with Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS): A
Sample from the Multi-Site Clinical Assessment of ME/CFS (MCAM) Study. BMC Neurol. 2024, 24, 399. [CrossRef] [PubMed]

21. Marciniak, T.; Kruk-Majtyka, W.; Bobowik, P.; Marszałek, S. The Relationship between Kinesiophobia, Emotional State, Functional
State and Chronic Pain in Subjects with/without Temporomandibular Disorders. J. Clin. Med. 2024, 13, 848. [CrossRef] [PubMed]

22. Do Vale Braido, G.V.; Svensson, P.; dos Santos Proença, J.; Mercante, F.G.; Fernandes, G.; de Godoi Gonçalves, D.A. Are Central
Sensitization Symptoms and Psychosocial Alterations Interfering in the Association between Painful TMD, Migraine, and
Headache Attributed to TMD? Clin. Oral Investig. 2023, 27, 681–690. [CrossRef]

23. Jenabi, E.; Khazaei, S. Endometriosis and Migraine Headache Risk: A Meta-Analysis. Women Health 2020, 60, 939–945. [CrossRef]
24. Lövgren, A.; Visscher, C.M.; Lobbezoo, F.; Yekkalam, N.; Vallin, S.; Wänman, A.; Häggman-Henrikson, B. The Association

between Myofascial Orofacial Pain with and without Referral and Widespread Pain. Acta Odontol. Scand. 2022, 80, 481–486.
[CrossRef] [PubMed]

25. Lara-Ramos, A.; Álvarez-Salvago, F.; Fernández-Lao, C.; Galiano-Castillo, N.; Ocón-Hernández, O.; Mazheika, M.; Salinas-
Asensio, M.M.; Mundo-López, A.; Arroyo-Morales, M.; Cantarero-Villanueva, I.; et al. Widespread Pain Hypersensitivity and
Lumbopelvic Impairments in Women Diagnosed with Endometriosis. Pain Med. 2021, 22, 1970–1981. [CrossRef] [PubMed]

26. Maixner, W.; Fillingim, R.B.; Williams, D.A.; Smith, S.B.; Slade, G.D. Overlapping Chronic Pain Conditions: Implications for
Diagnosis and Classification. J. Pain 2016, 17, T93–T107. [CrossRef] [PubMed]

27. Häuser, W. Endometriosis and chronic overlapping pain conditions. Schmerz 2021, 35, 179–182. [CrossRef]
28. Raimondo, D.; Raffone, A.; Renzulli, F.; Sanna, G.; Raspollini, A.; Bertoldo, L.; Maletta, M.; Lenzi, J.; Rovero, G.; Travaglino, A.;

et al. Prevalence and Risk Factors of Central Sensitization in Women with Endometriosis. J. Minim. Invasive Gynecol. 2023, 30,
73–80.e1. [CrossRef] [PubMed]

29. La Touche, R.; Paris-Alemany, A.; Hidalgo-Pérez, A.; López-de-Uralde-Villanueva, I.; Angulo-Diaz-Parreño, S.; Muñoz-García, D.
Evidence for Central Sensitization in Patients with Temporomandibular Disorders: A Systematic Review and Meta-Analysis of
Observational Studies. Pain Pract. 2018, 18, 388–409. [CrossRef] [PubMed]

https://doi.org/10.1016/j.pain.2014.08.007
https://doi.org/10.11607/ofph.1968
https://doi.org/10.3390/jcm12082862
https://doi.org/10.1016/j.rbms.2021.07.003
https://doi.org/10.1186/s13048-019-0582-5
https://doi.org/10.26355/eurrev_202306_32795
https://www.ncbi.nlm.nih.gov/pubmed/37401294
https://doi.org/10.1093/humrep/dew085
https://www.ncbi.nlm.nih.gov/pubmed/27141041
https://doi.org/10.4103/ijmr.IJMR_817_18
https://doi.org/10.1080/17512433.2022.2117155
https://doi.org/10.1038/s41572-018-0008-5
https://www.ncbi.nlm.nih.gov/pubmed/30026507
https://www.who.int/news-room/fact-sheets/detail/endometriosis
https://www.who.int/news-room/fact-sheets/detail/endometriosis
https://doi.org/10.1016/j.ejogrb.2024.04.030
https://www.ncbi.nlm.nih.gov/pubmed/38959628
https://doi.org/10.1186/s12905-024-03369-5
https://doi.org/10.1186/s12883-024-03872-0
https://www.ncbi.nlm.nih.gov/pubmed/39425035
https://doi.org/10.3390/jcm13030848
https://www.ncbi.nlm.nih.gov/pubmed/38337542
https://doi.org/10.1007/s00784-022-04783-5
https://doi.org/10.1080/03630242.2020.1779905
https://doi.org/10.1080/00016357.2022.2036363
https://www.ncbi.nlm.nih.gov/pubmed/35776512
https://doi.org/10.1093/pm/pnaa463
https://www.ncbi.nlm.nih.gov/pubmed/33675228
https://doi.org/10.1016/j.jpain.2016.06.002
https://www.ncbi.nlm.nih.gov/pubmed/27586833
https://doi.org/10.1007/s00482-021-00535-8
https://doi.org/10.1016/j.jmig.2022.10.007
https://www.ncbi.nlm.nih.gov/pubmed/36441085
https://doi.org/10.1111/papr.12604
https://www.ncbi.nlm.nih.gov/pubmed/28557358


J. Clin. Med. 2024, 13, 7615 11 of 11
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35. Wróbel, M.; Wielgoś, M.; Laudański, P. Diagnostic Delay of Endometriosis in Adults and Adolescence-Current Stage of Knowledge.
Adv. Med. Sci. 2022, 67, 148–153. [CrossRef]

36. Staal, A.H.J.; van der Zanden, M.; Nap, A.W. Diagnostic Delay of Endometriosis in the Netherlands. Gynecol. Obstet. Investig.
2016, 81, 321–324. [CrossRef] [PubMed]

37. Ghai, V.; Jan, H.; Shakir, F.; Haines, P.; Kent, A. Diagnostic Delay for Superficial and Deep Endometriosis in the United Kingdom.
J. Obstet. Gynaecol. 2020, 40, 83–89. [CrossRef]

38. Dunselman, G.A.J.; Vermeulen, N.; Becker, C.; Calhaz-Jorge, C.; D’Hooghe, T.; De Bie, B.; Heikinheimo, O.; Horne, A.W.; Kiesel,
L.; Nap, A.; et al. ESHRE Guideline: Management of Women with Endometriosis. Hum. Reprod. 2014, 29, 400–412. [CrossRef]

39. Husby, G.K.; Haugen, R.S.; Moen, M.H. Diagnostic Delay in Women with Pain and Endometriosis. Acta Obstet. Gynecol. Scand.
2003, 82, 649–653. [CrossRef] [PubMed]

40. Basta, A.; Brucka, A.; Górski, J.; Kotarski, J.; Kulig, B.; Oszukowski, P.; Poreba, R.; Radowicki, S.; Radwan, J.; Sikora, J.; et al. The
statement of Polish Society’s Experts Group concerning diagnostics and methods of endometriosis treatment. Ginekol. Pol. 2012,
83, 871–876. [PubMed]

41. DiVasta, A.D.; Vitonis, A.F.; Laufer, M.R.; Missmer, S.A. Spectrum of Symptoms in Women Diagnosed with Endometriosis during
Adolescence vs Adulthood. Am. J. Obstet. Gynecol. 2018, 218, 324.e1–324.e11. [CrossRef] [PubMed]

42. Taylor, H.S.; Kotlyar, A.M.; Flores, V.A. Endometriosis Is a Chronic Systemic Disease: Clinical Challenges and Novel Innovations.
Lancet 2021, 397, 839–852. [CrossRef]

43. Kruk-Majtyka, W.; Marciniak, T. The relationship between depression, anxiety, chronic pain and pain pressure threshold of the
masseter muscle in healthy young subjects. A pilot study. Biomed. Hum. Kinet. 2024, 16, 194–202. [CrossRef]

44. Becker, C.M.; Bokor, A.; Heikinheimo, O.; Horne, A.; Jansen, F.; Kiesel, L.; King, K.; Kvaskoff, M.; Nap, A.; Petersen, K.; et al.
ESHRE Guideline: Endometriosis. Hum. Reprod. Open 2022, 2022, hoac009. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.17219/dmp/181149
https://www.ncbi.nlm.nih.gov/pubmed/38270283
https://doi.org/10.1111/joor.12428
https://www.ncbi.nlm.nih.gov/pubmed/27573533
https://doi.org/10.1080/00016357.2018.1439528
https://www.ncbi.nlm.nih.gov/pubmed/29448865
https://doi.org/10.14219/jada.archive.2011.0088
https://www.ncbi.nlm.nih.gov/pubmed/21965492
https://doi.org/10.1016/j.jogc.2019.10.038
https://doi.org/10.1016/j.advms.2022.02.003
https://doi.org/10.1159/000441911
https://www.ncbi.nlm.nih.gov/pubmed/26742108
https://doi.org/10.1080/01443615.2019.1603217
https://doi.org/10.1093/humrep/det457
https://doi.org/10.1034/j.1600-0412.2003.00168.x
https://www.ncbi.nlm.nih.gov/pubmed/12790847
https://www.ncbi.nlm.nih.gov/pubmed/23379199
https://doi.org/10.1016/j.ajog.2017.12.007
https://www.ncbi.nlm.nih.gov/pubmed/29247637
https://doi.org/10.1016/S0140-6736(21)00389-5
https://doi.org/10.2478/bhk-2024-0020
https://doi.org/10.1093/hropen/hoac009
https://www.ncbi.nlm.nih.gov/pubmed/35350465

	Introduction 
	Materials and Methods 
	Material 
	Methods 
	Data Analysis 

	Results 
	Endometriosis 
	Prevalence of Temporomandibular Disorders in the Population of Women with Endometriosis 
	3Q/TMD Questionnaire 
	TMD Pain Screener Questionnaire 
	Orthodontic and Orthognathic Treatment and Trauma 

	The Relationship Between 3Q/TMD and TMD Pain Screener Results 

	Discussion 
	Temporal Aspect of the Diagnostic Process of Endometriosis in the General Population 
	Prevalence of Temporomandibular Disorders in Women with Endometriosis 
	Links Between Temporomandibular Disorders and Endometriosis 
	Study Limitations 

	Conclusions 
	Appendix A
	References

