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Abstract: Endometriosis is a chronic inflammatory condition, which is distinguished by the presence
of the endometrial-like glands and stroma outside the uterine cavity. Pain and infertility are the
most commonly expressed symptoms, occurring in 60% and 40% of cases, respectively. Women
with endometriosis, especially those with pelvic pain, also have a greater vulnerability to several
psychiatric disorders. There is, in particular, a tendency to contract affective or anxiety disorders as
well as panic-agoraphobic and substance use disorders. Endometriosis with pelvic pain, infertility
and psychic vulnerability usually leads to disability and a markedly lower quality of life for women of
reproductive age. Thus, the burden of endometriosis is not limited to the symptoms and dysfunctions
of the disease; it extends to the social, working and emotional spheres, leading to a severe impairment
of global functioning. An analysis of scientific literature revealed a close relationship between
specific temperamental traits, the expression of several psychiatric symptoms, chronicity of pain,
risk of substance use and lower probability of a positive outcome. Endometriosis symptoms and
the impact of related psychological consequences, increased vulnerability and the possible onset
of psychiatric symptoms may influence coping strategies and weaken resilience, so triggering a
vicious cycle leading to a marked deterioration in the quality of life. A multidisciplinary approach
consisting of a medical team composed of gynecologists, psychologists, psychiatrists, experts in Dual
Disorder, algologists and sexologists, would guarantee the setting of a target and taking the best
decision on a personalized treatment plan. That approach would allow the prompt detection of any
psychopathological symptoms and improve the endometriosis-related physical symptoms, bringing
a healthier quality of life and a greater likelihood of a positive outcome.

Keywords: endometriosis; bipolar disorder; affective disorder; personality traits; emotional dysregu-
lation; vulnerability; dual disorders
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1. Introduction
1.1. Endometriosis

Endometriosis is a chronic and progressive disorder with multifactorial etiopathogene-
sis, characterized by the anomalous presence of endometrial-like glands and stroma outside
the uterine cavity, resulting in an estrogen-dependent chronic inflammatory reaction [1–3].
The ectopic endometrium is usually found on the pelvic peritoneum and in the pelvic
organs, and it is affected by lesions proximal to the uterus such as the ovaries, salpinges, the
ligaments of the cervix and uterus, and the surrounding pelvic peritoneum defining what
is often called pelvic endometriosis. Endometriosis also arises in organs and tissues outside
or far from the pelvis, including the vagina, vulva, cervix and perineum, the urinary system,
the gastrointestinal tract, the thoracic cavity, including the lungs and pleura, the extremities,
skin, and central nervous system (CNS), all of which are involved in what is usually called
extra-pelvic endometriosis [2,4]. In any case, the term ‘extragenital pelvic endometriosis’ is
the one that most accurately describes endometriotic lesions that damage pelvic organs
such as the rectum, sigmoid and urinary bladder [5]. When found in association, pelvic
and extra-pelvic endometriosis are the defining features of external endometriosis, which
accounts for as many as approximately 90–95% of cases of this type [6,7]. In the remaining
cases, the ectopic endometrium is alternatively located in the context of the myometrium,
thus determining internal endometriosis or adenomyosis [2,4,8]. It has been suggested that
adenomyosis might derive from the infiltration of basal endometrium into myometrial
dehiscencies [9]. From one point of view, such damage could be due to a process of chronic
proliferation and inflammation induced at the level of the endometrial-subendometrial
unit or archimetra by chronic uterine auto-traumatization and leading to tissue injury and
repairing (TIAR) [10–12].

The ectopic endometrium is affected, like the normal uterine mucosa, by stimuli
from ovarian hormones, particularly estrogens, thus taking on proliferative and functional
(including flaking and bleeding in the menstrual period) comparable to those that occur
in the typical endometrium. Endometriosis is therefore considered a disorder mainly of
women of reproductive age, affecting about 6–10% of the female population and reaching
a peak of incidence between 30 and 40 years in nulliparous women [8,13]. Most women
report symptoms since adolescence, and there are rare cases of endometriosis in preme-
narchal age patients [14–16]. Although the incidence and recurrence of endometriosis
in postmenopausal women is not fully understood, it would seem to tend to regress in
post-menopause or after hysterectomy [13]. The data available on prevalence are strongly
conditioned both because of the presence of asymptomatic forms and the existence of
microscopic or sub-peritoneal endometrioses that are rarely diagnosed.

Even though diagnosis delay has shortened over the last years, the diagnosis of en-
dometriosis still typically occurs 7–10 years after the onset of the first symptoms [17–22].
This is due to the complexity of the etiopathogenesis and the variety of the symptoms that
are found, as well as the lack of timely investigation able to rely on non-invasive diagnostic
tools [8,23]. Endometriosis is usually diagnosed during laparoscopy, or during a laparo-
tomy performed for another indication followed by the histological examination of the
lesions. The localization and extent of the illness can, however, sometimes be determined
through an accurate clinical evaluation [24–26]. Vaginal and rectovaginal digital examina-
tion can facilitate the investigation of pelvic trigger pain points and menstruation usually
improves the clinical significance that can be detected [25,27–29]. Generally speaking, a
common clinical characteristic that arises from pelvic adherences, is what is often called
“frozen pelvis” [30].

Many tests utilizing pelvic imaging, eutopic endometrium characteristics, blood and
urinary markers or peritoneal fluid components have been proposed as diagnostic elements
for endometriosis.

Some diagnostic imaging techniques are very helpful tools to be used for diagnostic
purposes in patients with suspected symptoms of endometriosis. The first-line investiga-
tion, in this regard, is transvaginal sonography (TVS). This technique is cheap but user
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dependent. Magnetic resonance imaging (MRI) is a non-invasive procedure that is consid-
erably more expensive and theoretically more precise. Recently, some studies have shown
that with the progressive definition improvement (advanced ultrasound), the diagnostic
performance of TVS and MRI is similar for detecting deep infiltrating endometriosis (DIE)
involving rectosigmoid, uterosacral ligaments and rectovaginal septum [31–33]. Many
biomarkers have been studied but none consistently met the criteria for a replacement
diagnostic test. Some plasmatic biomarkers could be useful for discriminating ovarian
endometrioma from other benign ovarian lesions, but there is not enough evidence to draw
definitive conclusions [34]. Cancer Antigen 125 or Carbohydrate Antigen 125 (CA-125)
is the most used plasmatic biomarker in clinical setting in order to complete and sup-
port the diagnostic investigation, but nevertheless it has a low specificity and sensitivity.
Looking ahead, a promising diagnostic option could be the use of specific microRNAs
(miRNAs) [35,36].

The pathophysiological mechanisms underlying the formation and progression of
endometriosis are still unknown. Many theories have been postulated without necessarily
excluding each other. The etiology of endometriosis is likely to be multifactorial, while
involving an intricate interplay between several factors [37].

The most widely accepted hypotheses are retrograde menstruation (or tubal reflux of
menstrual blood), TIAR, vascular diffusion, metaplasia of coelomic epithelial origin, apop-
totic/proliferative pathways, embryogenesis disturbances, genetic predisposition, alter-
ations of the immune system, hormonal dysfunctions and surgical dissemination [9,38–40].
Equally, there are various and shaded endometriosis-related clinical situations or symp-
toms, and they generally depend on the localization of the lesions. Though diarrhea or
constipation, often with dyschezia and/or hematochezia, are frequent signs of intestinal
involvement; dysuria and hematuria indicate a possible urinary implication; vomiting,
nausea, headaches are usually pain-related [41–46].

1.2. Pain

Women with endometriosis, however, usually report pelvic or abdominal pain, which
occurs in about 60% of these cases, and infertility. About a third of infertile women are
affected by endometriosis, and about 40% of women with endometriosis have fertility
problems [13,47]. It could be said that infertility is a common but not a specific feature of
these patients; therefore physicians, during a medical consultation for sterility, should have
the suspect of the presence of an endometriotic lesions, due to the evocativeness physical
examinations, TVS signs and the known association between these disorders.

Pain is the common thread of all the clinical endometriotic situations, and it can be
fulfilled in different ways, depending on lesion localizations and temporary. So, they can be
represented by dysuria, dyschezia, dysmenorrhea, dyspareunia, cyclic and non-cyclic pain.
If dysuria and dyschezia represent respectively the pain manifestations of endometriotic
lesion in urinary system and intestinal tract, dysmenorrhea and dyspareunia are common
pain manifestations of a DIE [48,49]. As far as temporary goes the pain firstly cyclic
and menstruation related, became non- or acyclic due to inflammation, strong visceral
adherences generation and nervous sensibilization until became after the duration of six
months chronic pelvic pain (CPP) [50,51].

Dysmenorrhea is described as pelvic pain associated with menstrual flow, while
deep dyspareunia is pelvic pain during deep sexual penetration [45]. CPP is one of the
main features of the endometriosis symptomatology [52]. CPP is defined as pain that
occurs in the pelvic area (below the umbilicus) and lasts for at least six months, while
being severe enough to cause functional disability or require medical or, in many cases,
surgical treatment [53,54]. It may or may not be associated with periods. While CPP can
be a symptom caused by one or more different conditions, it often proves to be a chronic
condition related to how the central nervous system processes threat perception (“central
sensitization”) [55]. Central sensitization is a condition of the CNS that is closely associated
with the development and maintenance of chronic pain. When central sensitization occurs,
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the nervous system goes through a specific process called ‘wind-up’, so that it becomes
set in a persistent state of high responsiveness. This regulated, ongoing state of reactivity
drops the threshold for all possible causes of pain, and subsequently takes on the role of
maintaining pain even after the initial injury might have healed [56–59].

The impact of pain is dynamic; it is experienced in a subjective and multifaceted way,
the comprehension of which necessitates a good description of its features in each single
patient [60]. Indeed, it may be reported as occurring every day, once a month, or rarely,
and it changes in each patient over time and across life stages [61]. About 25% of affected
women are asymptomatic, regardless of the ectopic endometrial tissue dimensions. What
Hurd refers to as “perceived” pain seems to be independent of the stage of the disease:
women with only mild endometriosis who suffer from disabling painful symptoms can be
observed, and vice versa [62].

This finding may suggest that other factors, such as personality traits, emotional and
affective factors, coping and behavioral strategies, altered stress reaction, attention, inter-
pretations and beliefs about the pain (i.e., about its duration, controllability and cause) may
affect the perception of pain, so influencing its intensity and tolerability [63–67]. Psycholog-
ical processes of emotions, thought, and behavior involve several neuronal networks rather
than distinct centers. Some of these processes are elaborated and others fundamental in
evolutionary terms, and their interaction with pain processing is complex. Moreover, these
psychophysiological elements seem to play an important role in the development of central
sensitization. Several studies have shown the relationship between stress and the lowering
of pain thresholds [68–71]. Likewise, a previous history of mood and anxiety spectrum
disorders, as well as physical and psychological traumas, are significantly predictive of
developing central sensitization and have the capacity to make pain chronic [72–76]. It
may be suggested that these psychophysiological factors make subjects more prone to
become centrally sensitized once the onset of pain occurs. Endometriosis has a strong
impact on self-esteem, affective and emotional stability, as well as on the social and working
functioning of affected women, causing distress and a considerable lowering of the quality
of life [77–79].

Probably, it is the experience of pain, rather than endometriosis itself, that is crucial in
causing emotional distress and worsening psychiatric symptoms [80]. It is, in any case, a
hard task to distinct these aspects (endometriosis itself and pain), since they influence each
other shared mechanisms, such as neural and immune-oxidative ones [81,82].

1.3. Neuropsychiatric Symptoms

Despite the important potential psychosocial implications of endometriosis, there is a
lack of research concerning the relationship between endometriosis and neuropsychiatric
symptoms, as well as the possible mechanisms underlying this relationship.

The scientific literature shows that endometriosis is widely associated with a high
rate of psychiatric symptoms. Statistically significant associations were found between
endometriosis, personological traits, affective disorders, anxiety disorders, substance use
disorder and other psychiatric diseases [83–96] (See Table 1).

1.4. Aim of This Narrative Review

We analyzed the scientific literature investigating the relationship between neuropsy-
chiatric elements and endometriosis in order to detect useful clinical information to the
medical staff and set up a personalized multidisciplinary treatment for patients with en-
dometriosis. The authors of the present paper consider fundamental a multidisciplinary
approach to the endometriotic patient, through the help of a medical team comprising
gynecologists, psychologists, psychiatrists, specialists in Dual Disorder conditions, algolo-
gists and sexologists. By working together, this team will be able to promptly identify the
possible presence of typical personological features or neuropsychiatric symptoms in order
to guarantee a specific integrated personalized treatment.
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Table 1. Psychiatric highlights in patients with endometriosis.

Depressive disorder

• Elevated rate of women with endometriosis
complaining of depressive symptoms, especially
those with chronic pelvic pain (CPP)

• High risk for social, working and functional
impairment

• Marital status has a protective effect
• Negative correlation with sexual satisfaction
• Risk of misinterpretation depressive symptoms

and consequently setting up an incorrect therapy
• Psychopharmacological and psychotherapeutic

treatment have a positive impact on quality life,
pain management and overall outcome

Bipolar disorder

• Women with endometriosis have a reactivity to
stressors with elevated risk of mood swings

• The high affective instability reduces the social
and working functioning, and quality of life

• Strongly underestimated and underdiagnosed
• Mood stabilizers as a fundamental key for a

positive overall outcome
• Not appropriate treatment could cause an

acceleration of cycle frequency and an increase of
the suicidality

• High risk of developing a comorbid substance
use disorder (licit or illicit substances)

• Greater attention in the administration of
hormone therapy

Anxiety and panic-agoraphobic
spectrum disorders

• High prevalence of endometriotic patients to
present anxiety fluctuations and symptoms of the
anxious and panic-agoraphobic spectrum

• Women with endometriosis and CPP have a
greater perceived stress

• Anxiety levels are strictly related to quality of life,
to the presence of pain and to the severity of
depressive symptoms

• Little data about psychotherapy and
psychopharmacological treatment

• High risk of “central sensitization” of pain
• Risk of develop substance use disorder as a

consequence of self-medication drug treatment
(Benzodiazepines (BDZs), alcohol, cannabinoids,
opioid)

Temperamental and personality traits

• Identification of personological profile: anxious
or inhibited behavior, insecurity in acting, low
self-esteem, affective or decision-making
dependence, fear of separation, catastrophizing,
tendency towards control and perfectionism

• Struggle in pain management and risk of “central
sensitization”

• Negative reinforces towards thoughts/beliefs
and feeling of powerlessness leading to
psychological distress

• Risk of comorbid affective and/or anxiety
disorders

• Risk of comorbid substance use disorder
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Table 1. Cont.

Substance use disorder

• Worsening of the psychopathological conditions
and reduced possibilities to manage the
pharmacological treatment

• Worsening of the pain management
• Worsening of the sexual satisfaction
• Risk of relationship problems
• Reduction of social and working performances
• High economic expanses
• Risk of presenting maladaptive behaviors

2. Neuropsychiatry and Endometriosis: The State of the Art
2.1. Depressive Disorders and Endometriosis

The term “depression” defines a broad group of psychopathological diseases charac-
terized by the presence of depressed or irritable mood, cognitive and somatic symptoms
that induce the maladjustment of work, family, or educational life, eating habits, sleep
and physical health, with a progressive impairment of quality of life [97,98]. Based on
the cognitive model of depression, it is fair to propose that depression results from the
interaction between the predisposed factors of each patient, their cognitive structures, the
various stress factors, the disease, and its resulting symptoms [99–101].

According to DSM-5 [97], depressive disorders include: Major Depressive Disorder
(MDD), Persistent Depressive Disorder or Dysthymia (PDD), Premenstrual Dysphoric
Disorder (PMDD), Disruptive Mood Dysregulation Disorder (DMDD), Substance or Medi-
cation Induced Depressive Disorder, Other Specified Depressive Disorders and Depressive
Disorders Not Otherwise Specified (DD-NOS). Unfortunately, most of the selected studies
did not use clinical diagnostic criteria to be assessed in formulating a psychiatric diagnosis.
To meet this need, we also report below some studies, which, although not using appro-
priate and specific diagnostic means, identified symptoms belonging to the depressive
spectrum in endometriotic patients.

Starting from the clinical observation that several women with neuropsychiatric symp-
toms seen in psychiatric practice had been diagnosed by their gynecologists as suffering
from endometriosis, Lewis et al. (1987) wondered if there might be an association between
psychiatric illness and endometriosis. They found a high prevalence of mood disorders in
endometriotic patients speculating about a possible hormonal or neurotransmitter link as a
possible cause. The findings of this study, were, however, strongly limited due to the lack
of a longitudinal evaluation of the patients, the absence of a control group and psychiatrists
who evaluated the patients were not blind to the results of laparoscopy, so this could have
biased their findings [102].

Waller et al. (1995), after recruiting a total sample of 118 subjects underwent to
laparoscopy for pelvic pain symptoms, infertility, or sterilization, found that the severity of
depression (assessed by Beck Depression Inventory—BDI—[103]) is related to chronic pain,
regardless of the presence of endometriosis. The lack of a longitudinal evaluation and a
psychiatric examination as well as the use of self-reported rating scales may have limited
the value of the findings of the study [104]. Similarly, the high prevalence of depressive
symptoms in symptomatic endometriotic women, was confirmed by Lorencatto et al.
(2006) [105] that, using BDI, detected depressive symptoms in 86% and 38% in a sample
of endometriotic women with and without CPP, respectively. Somatic concern, work
inhibition, dissatisfaction, sense of failure and melancholy were the depressive complaints
with the greatest discriminatory power between the two groups. Furthermore, the authors
noticed that the hormonal therapy did not influence the affective dimension, although some
reports describe a significant relationship between the use of hormonal medication and the
occurrence of depressive symptoms [106,107]. These findings need to be seen in light of
some limits: the authors did not evaluate the time lapse between the initial diagnosis of
endometriosis and the consequent admission to the study because longer periods of pain
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could lead to higher degrees of depression. Furthermore, pain was evaluated as a dual
variable; henceforth, several levels of pain scores were not individualized to permit an
association between the degree of pain and the depression index [105]. The same research
group, in a different study, observed that psychological support (group intervention)
positively impacts the psycho-affective well-being of patients with endometriosis, both
reducing depressive symptoms and improving pain management. A positive correlation
was further identified between pain and depression severity [108]. The use of the BDI
as a diagnostic scale for depression and the Visual analogue scale (VAS) to measure pain
intensity partially limit the results of this study. Generally, pain measurement using scales
has limitations, as this symptom is a multifactorial subjective manifestation influenced by
the person’s emotional state. Furthermore, with VAS patients have difficulty finding the
point on the line that best applies to them, i. e., weighing up the significance a distance
from the verbal anchor has.

Siedentopf et al. (2008), in a sample of women underwent laparoscopy because of
unexplained infertility, found that women with endometriosis reported a fall in quality
of life, increased stress perception and depressive symptoms, particularly those at an
advanced stage. In the meanwhile, in an attempt to identify an “immunological fingerprint”
for endometriosis in serum by analyzing cytokine levels, they noticed how Th1⁄ Th2 ratio
was in favor of Th1, accompanied by the increased levels of IFN-α, which unveiled a shift
towards the pro-inflammation but only in early stages of endometriosis [109].

Other authors identified a significant association between age and depressive symp-
toms suggesting that staging/extent of endometriosis could be related with the increase of
the severity of the emotional suffering caused by the disease, which manifests as depressive
symptoms [110]. In this case, the findings could be flawed because the patient sample
might not be representative of the whole endometriotic population, since the study was
conducted in referral centers that typically treat more complex cases with CPP. Differently,
in a sample of fifty-seven patients, underwent laparoscopy because CPP, was found a
high prevalence of depressive and anxiety symptoms, independently of an endometriosis
diagnosis. The absence of a disease-free or pain-free control group, the lack of a psychiatric
clinical examination, as well as the use of self-reported instruments to detect psychiatric
symptoms, stand as the main limitations of the study [80].

Kumar et al. (2010) showed that patients with CPP had higher scores in depression,
alienation and impairment in quality of life compared to both healthy and endometriotic
women [111]. Some limitations should be considered: no longitudinal evaluation, no
complete anamnestic collection performed by psychiatrists and, above all, the authors did
not specify if there were symptoms in women with endometriosis, so we are unable to
weigh their possible impact [112]. Subsequently, in a different study, the same authors
(2011) did not find any differences in the prevalence of the depressive disorder between
endometriotic and women complaining CPP. Instead, they described a significantly greater
proportion of bipolar disorder in the endometriotic group. The major limitations of the
study are the small number of patients recruited the heterogeneity between the groups
compared, and the lack of a longitudinal evaluation. The Symptomatological set of patients
with endometriosis was not reported either. Furthermore, in the opinion of the authors,
another limit to be considered is that, as the study was performed in a specialized center
for women with endometriosis, it is quite feasible that the women who find themselves in
this kind of setting mostly have a chronic or more debilitating form of the disease, thus
reducing the potential for generalizing of the results [113].

A clinical evaluation of the mental status of 50 patients with endometriosis detected
depressive symptoms in the majority of the sample (78%). These women complained of
sleep disorders, asthenic manifestations (reduced working capacity, rapid fatigue, disorders
in concentration of attention and memory) and, further, they clearly described a worsening
of depressive manifestations in relation to the severity degree of painful symptoms. As a
rule, anxiety and depression were co-morbid in the patients examined. What is more, the
authors found a positive correlation between severity of depressive symptoms and IL-1β,
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IL-2, IFN-γ levels, resulting in the imbalanced production of pro- and anti-inflammatory
(IL-4) cytokines [114].

A retrospective review of medical records showed that depression and anxiety were
also common both in adolescents and young endometriotic women and that the prevalence
of affective disorders was even higher in patients with pain syndromes in comorbidity.
This study has limits due to its design and to the reliance on patients’ medical records
and patients’ self-reported diagnoses for the identification of comorbid pain and affective
conditions, without the use of standardized diagnoses. The retrospective nature also
curtailed the ability to assess patients’ symptoms. Obviously, this sample may represent a
more symptomatic group of endometriosis patients, since they were referred to a tertiary
care clinic, which means that the true prevalence of some of these comorbid conditions
may be lower in a community-based sample [78].

A preliminary study, performed by Cavaggioni et al. (2014), revealed a statistically
significant differences between cases and controls in the prevalence of psychiatric disorders
(54% and 18.6%, respectively), particularly, those belonging to the depressive and anxious
spectrum. Patients with endometriosis-associated pain presented a greater prevalence
of psychiatric disorders compared with pain-free patients, but that difference did not
reach the level of significance. Although these findings arouse great interest, the small
sample size posed a major limitation, as they did not allow any definitive conclusions to be
drawn [83]. Likewise, comparing histologically confirmed ovarian endometriotic patients
with patients who had had benign adnexal diseases, it was found that somatization, depres-
sion, sensitivity, anxiety levels and phobic anxiety were higher in the endometriosis group
than in the control group. The nature of the study design and the diagnostic assessment
using self-report scale limited the findings of this study [89]. A defensive response style,
biases regarding positive personal traits filtered and subjective rater perceptions, social
desirability, and “halo effect”, are all plausible biases of every self-report measure. Finally,
they did not consider the duration of the symptoms presented.

On the other hand, endometriotic women, attending an outpatient department for
the treatment of fertility-related problems, expressed significantly more catastrophism
about their pain, more depression and anxiety symptoms, more frequent pain during
intercourse, higher levels of chronic pain, more impairment of the sexual functioning and
more impairment of life quality than a control group. Recruitment sites (predominantly
tertiary care centers) have probably led to an overrepresentation of patients with a more
severe degree of endometriosis. Other limitations were the inadequate diagnostic tools used
to detect psychiatric symptoms and the omission of any psychiatric examinations [115].

Chen et al. (2016), using the Taiwan National Health Insurance Research Database,
performed the first longitudinal study to investigate the temporal association between
endometriosis and depression and anxiety disorders. Women with endometriosis had an
elevated risk of developing depressive and anxiety disorders compared to those without
endometriosis. Both younger women aged < 40 years and older women aged =40 years
with endometriosis were prone to developing these disorders. In any case, we should
consider that the incidence of depression and anxiety disorders may be under-estimated,
as only those who had sought medical consultation qualified for enrolment in the study.
The authors did not investigate the association between endometriosis medications and the
risk of depression or anxiety disorders, and did not evaluate the impact of dysmenorrhea,
dyspareunia or pelvic pain on the risk of psychiatric symptoms [85].

An exploratory study, including women undergoing treatment for endometriosis,
determined that the use of positive coping strategies displayed better adaptation to stress
and fewer depressive symptoms. In contrast, the use of maladaptive coping strategies
focused on emotion is correlated with an increase in depression and stress. The small
sample size and the design of the study (for not including a control group) can be named
as the major limitations. Furthermore, the institutions in which the research was done is
a tertiary referral center for treatment of endometriosis, in a such way, that most of the
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patients included in the study presented severe degree of the disease, which could be an
important factor of biased in the obtained result [116].

The research group of the University of Siena, using the Patient Health Questionnaire
(PHQ), a self-administered screening tool for mental health disorders, found that 59% of
endometriotic women recruited were affected by at least one psychiatric disorder, showing
a significant positive correlation with pain symptoms [117]. As pointed out by the authors,
the study is in part limited by the lack of any clinical confirmation of psychiatric disorder
and the contribution from a non-profit organization of patients with endometriosis for the
recruitment of a study population likely to produce a selection bias [95].

In a sample consisting of 202 women with endometriosis, about 43.1% of the sample
reported moderate to severe symptoms of depression. Physical functioning, feelings about
the medical profession and sexual relationships were significant predictors of symptoms of
depression. In this case, the cross-sectional research design did not allow us to examine
the temporal relationships between variables. The participants who followed the route of
recruitment through public tertiary hospitals and private infertility clinics are subject to
the likelihood that their degree of severity of endometriosis could well be greater than that
of the participants who did not request treatment [118].

It should now be pointed out that some studies failed to show any specific predis-
positions in women with endometriosis to develop either psychiatric symptoms or other
serious medical conditions.

As part of a longitudinal study on CPP, Walker et al. (1989) did not find any significant
differences between endometriotic women and women without endometriosis in the
prevalence of bipolar disorder, major depression, alcohol abuse, history of sexual abuse
and CPP. The small size of the sample, as well as the heterogeneity of the groups being
compared, limited the value of the findings [119].

Similarly, another cross-sectional study, comparing women with CPP and endometrio-
sis and women with CPP and other gynecological problems, did not find any differences
on BDI scores and pain ratings. Nevertheless, at the same time, both groups received
neuroticism, anxiety and psychiatric morbidity scores higher than those indicated by
general population data. This study presents various methodological limitations. First,
patients were never evaluated by a team of psychiatrists, and some of the rating scales
such as the BDI and STAI, which are used to assess specific personality traits, affective
and anxious symptoms, are self-reported, thus limiting the psychopathological evaluation
of the patients. Second, the samples are small and were not matched by age. Lastly, the
non-longitudinal nature of the study leaves no scope for definitive conclusions [120].

No differences in mood symptoms or personality characteristics were also identified
by Peveler et al. (1996), even if women with endometriosis presented more severe pain
and greater social dysfunctionality. In this case, the interviews were performed after
diagnostic laparoscopy, so some of the patients might have discovered the outcome of
their investigations and this knowledge may probably have influenced their responses
to the questionnaires; mood symptoms were measured using a self-report questionnaire
without any psychiatric clinical examination; in addition, there was no pain-free control
group [121].

Also comparing pain-free endometriotic women to asymptomatic women with en-
dometriosis, no significant differences were found between groups on depression/anxiety
scores. Significant positive correlations were found between coping and depression/anxiety,
and between pain severity and subjective psychosocial impairment. In this case too, a few
limitations in methods of assessment and in the lack of control groups were present [66].
Same results were obtained matching women suffering from CPP secondary to endometrio-
sis, myofascial abdominal/pelvic pain or pelvic adhesions. It must, however, be noted
that the study under review has several methodological limitations. The sample size was
small and derives from a tertiary care setting, which means that the women participat-
ing in the study are likely to present with more severe conditions. Further, it was not
a quantification of the degree of endometriosis; this serious shortcoming excluded any
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accurate examination of the extent and severity of endometriosis in relation to various
psychological parameters associated with presenting complaints about pain. Given the
nature of the study design, all the relationships between the independent and outcome
variables are correlational, so quantitative assessment must be limited to determining
possible causal relationships between a particular psychological variable and the data
on pain outcomes [122]. In a sample of women with persistent postsurgical pain after
surgery for endometriosis, depression, as measured by the BDI, was not associated with
differences in pain severity, even if the 35.8% of the women on antidepressants reported
significantly higher pain intensity. If we admit that the women who have been taking
antidepressant therapy were probably those who had greater severity of depression, we
could hypothesize a possible link between the degree of depression and the severity of
perceived pain. The study under review was limited by its retrospective cross-sectional
design and small sample size [123]. In the same way, no significant differences regard-
ing symptoms of depression or anxiety were found between a sample of endometriotic
women and a healthy-control sample [124]. The divergence of the results could be partially
explained by the symptomatological differences among patients; most of them received
a diagnosis of endometriosis because of infertility or following a random finding during
diagnostic laparoscopy and not primarily of pain. Duration of fertility treatment or even
current life events were not recorded in this study and this may have led to a considerable
bias in the interpretation of the data. Nevertheless, other limitations should be considered:
the retrospective nature of the study, the small sample size, the absence of a psychiatric
clinical examination and the heterogeneity between groups (no age or sociodemographic
matching of the control group had been performed).

Interestingly, an observational prospective study found that the amelioration of the
chronic pain in a cohort of 117 subjects of the outpatient services for endometriosis and
chronic pelvic pain, independently on treatment (surgical or pharmacological) did not
affect the depressive symptomatology. However, the management of the pain during
menses, between menses and at intercourse positively influence the quality of life and
reduced the anxiety levels assessed by STAI-Y1 [125]. The lack of a psychiatric evaluation
and the use of self-rating scales to assess depressive symptoms have probably partially
biased these findings.

The current Major Depressive Disorder, as well as the Bipolar Disorder, proved to
be more prevalent in women with CPP. Endometriosis was associated with CPP in 48%
of the women but, with specific reference to endometriosis, no significant difference was
recorded in the prevalence of psychiatric disorders [90].

Definitively, women with endometriosis, especially those with the incessant presence
of pain, often experience changes in the dynamics of their affective, family, and social life.
Initially, the individual experiences the loss of a healthy, active body, then proceeds to a state
of dependency and limitations. In addition, a loss of social and economic status may occur
because of declines in physical performance. Affective relationships may be impaired too,
considering that the person with pain usually gives voice to several complaints. Cognitive
perceptions may change and feelings of disability and loss of self-esteem are often observed
in such patients; a depressive reaction develops that impairs a patient’s compliance with
treatment, repeatedly leading to unsatisfactory results in the struggle to control the disease.

Analysis of the literature allows various non-univocal results to emerge, but some
specific trends are easily identified. Most studies unhesitatingly name psychopathological
symptoms on the basis of self-reported evaluation forms or online questionnaires. They also
report diagnoses of psychiatric pathologies independently of any longitudinal psychiatric
clinical evaluation, so making it evident that women with endometriosis who come to the
attention of the gynecologist, in particular those who complain of CPP, tend to present
symptoms of a depressive nature, and have a history that includes depressive disorders
at a greater frequency than non-endometriotic women. Together with the presence of
depressive elements, there is a clear decline in the quality of life, accompanied by a
higher degree of social and work impairment. Marriage status appears to be a protective
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element in the development of depressive symptoms and/or disorders. The severity of
depression and the degree of sexual satisfaction seem to be connected. In the same way,
psychopharmacological and psychotherapeutic treatment, by stimulating the affective
component, improve the patient’s quality of life, pain management and overall outcome.

There is also a compelling need to highlight an everyday occurrence in the clinical
setting, which is the improper interpretation of depressive symptoms – a problem leading
to the writing of incorrect diagnoses. Some neuropsychiatric disorders, especially, bipolar
disorder, are commonly misdiagnosed as unipolar depression, probably because people
with an affective disorder often initially undergo a clinical evaluation for the treatment of
depression [126–129]. When they are asked to recall any hypomanic symptoms, they do
not name any, either because others do not comment on these symptoms, or because there
is little impairment or there may even, occasionally, be an improvement associated with
them [129]. Misdiagnosing these symptoms as unipolar depression has important clinical
implications. The “false depressed” are often treated exclusively with antidepressant
medications, which may lead to a worsening of the course of illness and deprive the patient
of the potential benefits of appropriate medications [129]. Ghaemi et al. (2000) stated that
23% of those misdiagnosed with depression experienced a new or worsening, rapid-cycling
course attributable to anti-depressant use [126].

2.2. Bipolar Disorder and Endometriosis

In recent years, interest in the study of the relationship between Bipolar Disorder (BD)
and Endometriosis has been growing. Most studies suggest that endometriosis is a potential
risk factor for developing BD. In the previous paragraph we reported how Lewis et al.
(1987) described a high prevalence of bipolar disorder in women with endometriosis; in
fact, 10 out of 16 of the patients who were being treated by laparotomy for a suspected
endometriosis were found to have a bipolar disorder. Furthermore, the authors were the
first to speculate about a possible hormonal or neurotransmitter link between the two
pathologies [102]. Similarly, as previously noted, Kumar et al (2011) found a significantly
greater proportion of women in the endometriosis group with bipolar disorder and a
poorer quality of life than in the group of women with pelvic pain that was unrelated to
endometriosis [113].

More recently, Chen et al. (2019) performed a nationwide, population-based cohort
study, in which they found that women with endometriosis were associated with an
increased risk of developing bipolar disorder when compared with non-endometriotic con-
trols after adjusting for age, comorbidities and a range of different treatment options. In the
present study, some results suggested that hormonal or surgical treatment of endometriotic
women seemed to have a limited impact on the risk of developing BD, although some
treatment options for endometriosis have been associated with emotional instability or a
higher risk of BD development. Several limitations of the study should be noted: lifestyle,
socioeconomic status and family history were overlooked, medical and psychiatric comor-
bidities were not taken into account, and the severity of endometriosis in the sample was
not assessed. What is more, it was not found to be possible to study the impact on the risk
of developing BD for each of the different types of treatment that were assessed [86].

Similarly, in another longitudinal follow-up study, hysterectomy was associated with
higher risk of developing BD, especially in women with endometriosis, and those using
Premarin (conjugated estrogen) as treatment. Despite all its merits, some weaknesses in
the study must be noted. No data on quality of life, education, occupation, marriage status,
or even substance use was available for analysis. The diagnosis of bipolar disorder was
identified using ICD codes in administrative claims, so raising the risk that the presence
of BD may have been underestimated, because only those seeking medical help could be
identified in this study. In the database, no information regarding family history in cases of
bipolar disorder or other psychiatric illnesses was provided [93].
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From a different standpoint, Walker et al. (1989) did not identify statistically signif-
icant differences in the onset of BD between women with symptomatic as opposed to
asymptomatic mild endometriosis [119].

Even in this case, despite the equivocal results, it is possible to identify a specific trend.
It would seem that women with endometriosis, especially those with the greatest degree of
pain-related experiences, tend to develop greater reactivity to vital events and, therefore,
to present a higher risk for mood swings in both polarities, in so far as some authors
have considered endometriosis as a risk factor for the development of bipolar disorder.
In the meanwhile, we should consider that comorbid bipolar disorder could influence
the effects of endometriosis on psychological well-being and on quality of life, besides
influencing the capacity to manage pain. These considerations might have important
therapeutic implications. What is crucial is to be able to identify any presence of bipolar
disorder as early as possible in order to treat and stabilize these subjects, so making them
less vulnerable.

Antidepressants have been recommended as adjuncts in the management of CPP, but
in people with bipolar disorder they could increase the risk of manic switch, in this way
leading to an acceleration of cycle frequency and raising suicidality. It is essential to rule
out bipolar disorder before the initiation of antidepressants, thus allowing specialists to
weigh up the merits of introducing mood stabilizers in therapy. Moreover, BD usually
showed a high frequency of comorbidities, especially with substance use disorder [130].
Its co-occurrence makes it more pernicious by creating difficulties in treating the whole
course of illness. It could delay recovery from mood episodes, increase suicidality and
functional impairment, while lowering adherence to medications and damaging the quality
of life [131–135].

Genetic and family studies have likewise suggested a considerable overlap and in-
teraction between the two disorders, which raises the likelihood probability that early
onset bipolar disorder and substance abuse disorder share at least some common genetic
vulnerabilities [136]. People with BD are more exposed to substance use disorders (SUDs:
non-medical use of, or dependence on drugs and/or alcohol), while, viewed from the
opposite perspective, a history of SUDs is associated with an earlier onset of BD [131,137].
People diagnosed with BD are more susceptible to a greater use of cocaine, amphetamines,
opiates, cannabinoids and hallucinogens, in comparison with other psychiatric disorders
such as schizophrenia [138–143]. Therefore, endometriotic patients with BD constitute a
specific subpopulation of patients that deserves greater attention, especially when it comes
to deciding on the best drug treatment. Specifically, any pharmacological treatment of pain
should be scrupulously monitored and carried out in collaboration with experts in the
treatment of substance use disorder. Thus, the use of drugs that create a high potential risk
of developing addiction, such as benzodiazepines, should be limited or carefully monitored.
Last but not least, the possible impact of hormone replacement therapy in this subgroup of
patients should be taken into consideration. Up to 20 percent of bipolar women experience a
worsening of their symptoms, especially depression, during and after menopause, so high-
lighting a high sensitivity to hormonal imbalances. Supplemental hormones are sometimes
effective in reducing or eliminating the pain linked to endometriosis. The rise and fall of
hormones during the menstrual cycle causes endometrial implants to thicken, break down
and bleed. Hormone medication may slow endometrial tissue growth and prevent new
implants of endometrial tissue. Therapies used to treat endometriosis include hormonal
contraceptives (birth control pills, patches and vaginal rings), gonadotropin-releasing
hormone (Gn-RH) agonists and antagonists, progestin therapy (intrauterine device with
levonorgestrel, contraceptive implants, contraceptive injection or progestin pills), as well
as aromatase inhibitors. Several authors showed that hormone medication was associated
with increased emotional dysregulation and affective instability [92,107,144–147]. It can
be speculated that women with endometriosis in comorbidity with Bipolar Disorder, and
those who are using hormone medication to manage symptoms of endometriosis, are
more likely to have to struggle with mood changes and mood disorder symptoms. The
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administration of hormone therapy makes monitoring imperative in this subpopulation
of patients.

The findings of this study reaffirm the importance of providing multi-professional
healthcare to women with endometriosis, in view of the social, emotional and physical
manifestations of the disease.

2.3. Anxiety Disorders, Panic-Agoraphobic Spectrum Disorders and Endometriosis

Most studies have reported a greater tendency in women who have endometriosis to
exhibit fluctuations in anxiety levels, panic-agoraphobic spectrum symptoms, an increased
stress perception and an elevated degree of stress loading.

Endometriotic women had significantly more pain, stress, anxiety levels and negative
attitudes to menstruation than women who had chronic migraine headaches. This study
presents several limitations: the online recruitment caused a non-normal distribution of
socioeconomic status of the sample; the lack of a psychiatric examination, with the in-
evitable result that the identification of psychopathological symptoms is severely limited;
the non-exclusion of women with possible overlap of migraines and endometriosis and
the eventual impact of other medical comorbidities and drug treatments was not consid-
ered [148]. Similarly, women with endometriosis and CPP of moderate intensity turned
out to have higher levels of perceived stress, a poorer quality of life and low concentrations
of salivary cortisol [149]. Furthermore, in a different study, the same authors showed that
endometriotic women with CPP involved in a psychological therapy achieved a significant
reduction in perceived stress levels, an improvement in vitality and in physical function-
ing, besides the normalization of cortisol levels. It would have been very stimulating to
perform a psychiatric clinical examination of the patients selected in order to investigate
any possible symptoms or psychiatric conditions [77]. Analogously, other authors de-
scribed increased stress perception in women who had reported reduced quality of life,
independently of a diagnosis of endometriosis [109], high prevalence of anxious symptoms
as well as an elevated degree of stress loading in endometriotic patients suffering from
CPP [80,110,114].

Garalejic et al. (2011), in a sample of patients undergoing laparoscopy for unexplained
infertility, described how endometriotic patients reported higher HAM-A scores both
before and after the surgical operation compared to those without endometriosis, but the
differences were not statistically significant [150]. The lack of a psychiatric evaluation
as well as the not identification of the possible symptoms reported by participants limit
the results.

A retrospective review of medical records analyzed 138 adolescents/young women
(<24 years) who had received a surgical diagnosis of endometriosis noted that patients with
comorbid pain syndromes were more likely to report anxiety fluctuations [78]. Addition-
ally, in women experiencing persistent postsurgical pain after surgery for endometriosis,
the McGill affective pain score was negatively correlated with age and positively correlated
with catastrophism (52% of the sample reported a history of depression and/or anxi-
ety) [123]. In another study, unless no significant difference was observed between women
with and without endometriosis regarding the presence of a specific psychiatric syndrome,
grouping the disorders in categories, the frequency of anxiety disorders (Generalized
anxiety disorder, Panic disorder, agoraphobia, Specific phobia, Social phobia, Anxiety
disorder NOS) was significantly higher in women with surgically confirmed endometriosis
compared to those without clinical and ultrasound signs of endometriosis, 29% and 7%
respectively [83].

Similarly, other studies, described in the previous paragraphs, reported that women
with endometriosis, as compared with a healthy control group, presented significantly
more pain catastrophism, depression, anxiety symptoms, impairment of sexual functioning,
impairment of quality of life, frequent pain during intercourse, higher levels of chronic pain
and, further, ran an increased risk of developing anxiety disorders in later life [85,115,124].
As previously described, one recent study showed how the pain amelioration, indepen-
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dently on treatment (surgical or pharmacological), led to a decrease of the anxiety levels
and to an improvement of the life quality [125].

In another study, young women with endometriosis (<25 years) reported at least mild
anxiety (>79%) and depression (>54%). Almost half (45.8%) had moderate to severe levels
of anxiety, and a third (33.4%) had moderate to severe levels of depression. In addition,
associations between quality of life and maladaptive coping strategies (e.g., autocriticism,
social withdrawal) were revealed. In contrast, cognitive restructuring was identified as
an adaptive coping strategy that has a positive impact on the quality of life. Despite the
small sample size and the non-perspective nature, this study provides further evidence that
endometriotic patients presented a high prevalence of anxious and depressive symptoms
which, taken together with the implementation of coping strategies, have an impact on
the overall well-being of a young patient population; it also identifies opportunities for
psychotherapeutic and/or psychopharmacological interventions [151].

Finally, one study, unlike the other ones previously mentioned, showed no significant
differences between endometriotic women with chronic pain and endometriotic pain-
free women in the anxiety dimension. Significant positive correlations were, however,
found between coping and anxiety, and between pain severity and subjective psychosocial
impairment [66].

Despite the several limitations that are usually recorded, most of these studies high-
light a high prevalence of women with endometriosis who present anxiety fluctuations,
symptoms of the anxious and panic-agoraphobic spectrum and greater perceived stress.
Furthermore, anxiety levels are strongly related to the quality of life, the presence of pain
and the severity of depressive symptoms. In this case too we dispose of too few data on the
impact that psychotherapy and psychopharmacological treatment have. Putting it simply,
it is worth mentioning in this context the risk that endometriotic women with anxious
symptoms may come under unrelenting pressure to develop a substance use disorder.
These women tend to self-medicate themselves with potentially addictive substances for
anxiolytic purposes; this applies especially to BDZs, alcohol, cannabinoids and opioids. In
line with the self-medication hypothesis, each individual’s choice of a specific substance is
no accident or coincidence, but the outcome of that person’s psychological condition, as
the drug of choice provides relief to the user in a way that is specific to his or her condition.
Going into greater detail, addiction is hypothesized to function as a compensatory means
to modulate effects and treat distressful psychological states, whereby individuals choose
the drug that will best respond to their specific type of psychiatric distress and help them
achieve emotional stability [152–154]. It has been hypothesized that the consumption of
substances has the aim of counteracting feelings of isolation and a lack of social relations.
From this viewpoint, drugs can be used to substitute these relations or simply produce a
feeling of tranquility in social situations.

Finally, to have a broader view of the paragraph, it is essential to dwell on the com-
plex relationship between anxiety and pain perception. Chronic pain is very frequently
associated with anxiety fluctuations. Pain in itself is a strong signal of danger, a sign of
an organic "malfunction" that requires attention. The pain activates the nervous system
which triggers an alarm signal ("fight or flight"). Collaterally, the activation of the nervous
system leads to a greater reactivity of the body with an increase in contractility and muscle
tension, heart rate, blood pressure, improves the ability to focus, attention, memoriza-
tion as well as the onset of feelings of alarm, apprehension, distress and a tendency to
worry and catastrophize [155]. While these responses are very helpful in dealing with
potentially acute adverse situations, chronically they result into hyperarousal, anxiety,
tension, agitation and avoidance behaviors. In patients with chronic pain, these symptoms
tend to progressively become chronic, pathological and interfere with overall functioning.
Furthermore, the chronic sense of alarm and distress destabilizes the affective state of
the patients, increasing irritability and nervousness, as well as the control of emotions.
Cognitively, it deteriorates into a chronic focus on pain, which dominates the attention of
the pain sufferer. Daily decisions seem to turn on how much pain the patient has to face at
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any given time. This state of alertness in turn leads to greater chronic muscle tension which
amplifies the perception of pain. Lastly, chronic avoidance behaviors lead to a growing
sense of social isolation, inactivity, loss of tone and, ultimately, disability [155].

The common denominator between chronic pain and chronic anxiety is the hyperacti-
vation of the nervous system.

This persistent state of hyper-reactivity of the nervous system causes the so-called
“central sensitization” [156–159].

It is, at least in part, the process by which acute pain becomes chronic pain [70,160–162].
To sum up, correct management of the anxious dimension may improve patients’

quality of life, pain management and overall outcome.

2.4. Temperaments, Personality Traits and Endometriosis

It was Cloninger who defined personality as being divided into two distinct psy-
chobiological dimensions: temperament and character. According to this theory, known
as ‘biopsychosocial’, the temperament reflects a biological and hereditary basic structure
that determines a “primum” push to act; human character, on the other hand, is inter-
preted by Cloninger as the result of the individual’s interaction with the environment, in
relation to his/her attitudes. Temperament is therefore perceived as the hereditary core
of the personality, being stable and relatively unchangeable throughout life, since it has
inherited biological characteristics. It determines the basic level of reactivity, mood and
energy of any individual. In contrast, the character of an individual strongly depends
on the influence that the environment exerts during his/her childhood and adolescence
and is therefore linked to the history presented and the cultural heritage learned during
individual development. As viewed by Cloninger, therefore, personality is the combination
of temperament and character, so it is to be considered a typically dynamic concept within
a person’s lifespan [163].

Based on Kraepelin’s concept of temperament, as strengthened by clinical observations,
four types of temperament were originally proposed: hyperthymic, depressed, irritable
and cyclothymic; the anxious temperament was added later [164,165]. Relationships have
been found between Cloninger’s and Akiskal’s selected temperaments [166].

One of the first pertinent studies to be published demonstrated a few differences
in personality characteristics between women with endometriosis associated to dysmen-
orrhea and women who had endometriosis without suffering from dysmenorrhea. The
personality traits were assessed using the Rosenzweig picture frustration study—a test of
latent hostility [167]. Women with dysmenorrhea tended to express pain in an exaggerated
way despite the presence of objective situations that generally evoke pain, without making
any attempt to solve it. In contrast, women without dysmenorrhea showed lower scores
in the ego-defense dimension, they were less self-assertive and had a less self-protective
attitude in facing problems. These are women who choose to stay quiet, because they
prefer to refrain from expressing pain, or else may have may have felt indifferent to it,
rather than reacting to it [168]. As already described, Carey et al (2014), using the McGill
affective pain score, showed that younger age and catastrophism are positively correlated
with persistent pain after surgery for endometriosis [123]. In another study, catastrophism
not only plays an important role in reported pain management and determining its degree
of severity, but also stands as a negative predictive factor in finding the best treatment
response to the pain associated with endometriosis. In this case, some limitations may have
lowered the value of these findings. First, the diagnosis of endometriosis was based on
medical records and patient self-reports. Many psychosocial variables (e.g., histories of
trauma and abuse, and substance use) have been left out of consideration. No psychological
or psychiatric evaluations were carried out in order to identify any personality traits or
specific psychopathological symptoms [169].

As well as, Low et al (1993) reported that endometriotic women with CPP had higher
scores in psychoticism, introversion and anxiety than women with CPP but without
endometriosis [120].
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In a sample of women treated surgically (laparoscopy or laparotomy) for chronic
pelvic pain and with a histological diagnosis of endometriosis, it was found a high negative
correlation between the temperament trait of endurance and pain intensity ratings. Further,
moderate negative correlations with pain intensity or private beliefs about pain control
emerged. The ability to respond adequately, even in conditions of extreme distress, which
is the essence of endurance, proved to be an important buffer for the intensity of pain as
experienced. In addition, intensity ratings appear to depend on a woman’s beliefs about
her own ability to control pain, in other words, internal pain control. All these results have
clinical implications; in particular, beliefs about internal pain control could be a prime
target in psychological interventions to improve personal control over pain and so extend
control over the disease and its course. The study presents several limitations: the sample
is far from being representative of the entire population of women with endometriosis,
as it was small and self-selected; some social and interpersonal variables such as social
support or quality of life were ignored not taken into account; some medical variables
(severity of endometriosis, or the influence of the pharmacological management of pain
and possible comorbidities) were not considered [170]. Other authors described that greater
self-esteem, body esteem and emotional self-efficacy were positively correlated with better
psychological outcomes; being in a stable relationship was associated with less rumination.
Sexual functioning, pregnancy, infertility, cultural differences and gender beliefs were
overlooked. The lack of psychiatric evaluation does not allow definitive conclusions to be
drawn [171]. The role that personality traits and coping strategies might have in influencing
pain experience was described in a mixed-method sequential explanatory study, consisting
of a quantitative survey followed by qualitative interviews. It emerged that acute pain
experience, fear of its occurrence, its unpredictability, and control difficulties are the main
concerns of women with endometriosis. Worry trait characteristics (i.e., the need to check
on problems, anticipatory anxiety, intrusive thoughts centering on worry) and maladaptive
thoughts such as coping strategies (namely, self-blame, rumination, catastrophism) were
common in this sample and seem to affect how pain is experienced. Although interesting
findings emerge, it must be considered that the study presented a limited sample size
for the qualitative interview. Furthermore, the patients did not undergo a psychiatric
examination and, despite reliance on validated rating scales, part of the task of assessing
the answers to the battery of questionnaires administered was web-based; in other cases,
telephone conversations were used [96].

The studies that have dealt with temperamental and personality traits reported mostly
convergent data. In fact, with the exception of a single study [104], only specific common
elements were identified.

The features detected in these studies tend to define a representative personological
profile of endometriotic women who come to the attention of the gynecologist. More
specifically, they seem to identify women who complain of CPP when it is linked to
endometriosis. Most of the elements identified tend to be part of the vast group of traits
and elements included in the C personality cluster. This cluster includes personological
profiles distinguished by anxious or inhibited behavior, insecurity in acting, low self-esteem,
affective or decision-making dependence and fear of separation, a tendency towards control
and perfectionism made more intense by rumination. As we have already seen, these
features are unusually strongly represented in women with endometriosis, particularly
in those who complain about a moderate or a high level of pain. It could be speculated
that these personality traits contribute to their unsuccessful struggle to control pain; they
reinforce negative thoughts/beliefs and feelings of powerlessness, leading to psychological
distress and a more acute experience of pain. Women showing these personality traits are
those who tend most to make the chronicity of pain a distinctive feature, so triggering the
vicious circle previously described.

It should be kept in mind that the most frequently detected personological traits and
features in patients with substance use disorders belong to of Cluster B of personality
disorders and, secondarily, of Cluster C [172–176]. There are, however, discrepancies, and
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not all studies endorse this ranking. These discrepancies can be accounted for by the type
of substance being consumed; the assessment methods or techniques used; the time of
the assessment; whether participants were outpatients or inpatients; the issue of poly- or
nonconsumption, or even the stability of the disorders [177–179]. To explain the association
between elements of Cluster C and SUD, two hypotheses have been put forward. One
is the self-medication hypothesis previously described, which proposes that individuals
discover that substances alleviate or change a series of painful affective states [153,180].
The second hypothesis, known as ‘stress response dampening’, suggests that individuals
with high scores in personality traits, such as stress reactivity, sensitivity to anxiety, and
neuroticism, are vulnerable to stressful events. These individuals tend to respond to stress
with anxiety and mood swings, which can, in their turn, push them towards substance
consumption [181].

In conclusion, these women find themselves at greater risk of developing neuropsy-
chiatric disorders of the affective and anxious spectrum, but also in danger of contracting a
substance use disorder that could further aggravate their clinical picture. These women
should be considered as a special population that deserves priority attention from the
medical team that has been assembled for multidisciplinary therapeutic purposes.

2.5. Substance Use Disorders and Endometriosis

Alcohol consumption (its quantity, frequency, and pattern) and alcohol-related prob-
lems were determined in endometriosis patients (n = 137), patients with other gynecological
disorders (n = 91), and normal control subjects (n = 98), by the use of self-administered
questionnaires, including the Michigan Alcoholism Screening Test (MAST) and questions
regarding the relationship between gynecological symptoms and alcohol intake [182].
Women with endometriosis had higher MAST scores than those of healthy controls, but
such scores did not differ from those of patients with other gynecological disorders. En-
dometriotic patients with higher MAST scores showed a tendency to consume more alcohol.
All patients reported raising their alcohol consumption when experiencing gynecological
symptoms. This study suggested for the first time that gynecological problems related to
endometriosis may be a major medical correlative of alcoholism in women [91]. It would
have been interesting analyze the percentage of women suffering from any psychiatric or
other substance use disorders.

A retrospective analysis of the Clinformatics Datamart database and of the Optum
Clinformatics Data Mart was performed in order to examine opioid use, opioid prescribing
patterns and age at which endometriotic patients (aged 18–49 years) were given their first
prescription for opioids, compared with matched women controls without endometriosis.
The large-scale study sample included 53,847 endometriosis patients and 107,694 patients
in the control group. The women in the endometriosis case group proved to be three times
more likely than those in the control group, to receive questionnaire details to qualify for
an opioid prescription (79.3% vs. 24.2%). In addition, women in the case group were more
likely to receive concomitant opioid and benzodiazepines prescriptions (10.1% vs. 3.5%).
Similar results were obtained after excluding opioid prescriptions received during a 30-day
post-surgery window. Both for endometriosis patients and those in the control group,
acetaminophen-hydrocodone bitartrate (43.2% vs. 14.8%) and acetaminophen-oxycodone
hydrochloride (36.4 vs. 5.5%) were the opioids most often named in the prescriptions
that had been filled demographic characteristics of the two groups, the women with
endometriosis also turned out to have statistically higher rates of mental disorders (20.7%
vs. 14.6%), anxiety (13.4% vs. 9.2%), and episodic mood disorders (12.9% vs. 8.7%) than
similar women without it, of filling in the details required to obtain a prescription for an
opioid. Furthermore, the patients who had endometriosis were at greater risk of filling
in details to qualify for a longer-term prescription, prescriptions for a higher dose, or
a concomitant prescription for a benzodiazepine. The findings of this study must be
considered within the context of its limitations. Women who did have endometriosis were
identified with a diagnostic code, which may or may not have been the result of rigorous
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diagnostic procedures such as pelvic examinations, ultrasound scans and laparoscopy. The
study also failed to check whether the diagnosis of endometriosis had been surgically
confirmed. In addition, although the authors could determine that prescriptions for opioids
or benzodiazepines were filled, they could not confirm how the drugs were taken. The
study did not consider an eventual use of illicit opioid and did not control for pain status
or the severity of pain [183].

Unfortunately, only a few studies have considered or analyzed substance use or abuse
in women with endometriosis. As we have already seen, in a majority of cases, the use of
these substances is aimed primarily at pain management and, secondly, at the treatment
of any possible associated psychopathological symptoms. Benzodiazepines are mostly
anxiolytic drugs, but they are indiscriminately prescribed all over the world so that patients
incur a relatively high risk of developing an addiction; alcohol on the other hand, according
to the ‘self-medication’ theory could be used by these women for anxiolytic purposes rather
than recreational or disinhibitory ones.

According to the psychological profile previously described, these women, after being
in contact with these substances, could be more prone to develop an addiction [174]. It
follows that the impact of the onset of a substance use disorder in an already precarious
and vulnerable clinical setting could be devastating. It follows that specialists should be
strongly aware of the potential risk of addiction onset by these patients, so it is absolutely
necessary to associate a careful psychiatric monitoring with patients in opioid treatment. At
the same time, the prescription of anxiolytic psychotropic drugs, notably benzodiazepines,
must be carried out only and exclusively by a psychiatrist who, after a careful clinical
examination, in the light of the symptomatic picture, will survey the best choices for
administration.

2.6. Posttraumatic Stress Disorder (PTSD) and Endometriosis

Seng et al. (2006), after using Michigan Medicaid database, claimed that his data
explored the patterns of physical comorbidity among women with post-traumatic stress dis-
order (PTSD). PTSD was strongly associated with a higher risk of endometriosis (OR= 2.7),
and dyspareunia (OR= 3.4), but the relationship between these disorders is not yet clear.
Nevertheless, the prevalence of PTSD diagnosis in these data (0.5%) is far below the esti-
mated 4.6% rate of PTSD, and many women with PTSD may be in the comparison group.
Thus, these results may underestimate the prevalence of PTSD, and the pattern of physical
comorbidity associated with PTSD could turn out to be somewhat different [184].

As part of a study designed to evaluate in a headache clinic population the relationship
between childhood maltreatment and the prevalence of pain conditions comorbid with
migraine, Tietjen et al. (2010) found a prevalence of 15% of endometriotic patients. They
also showed that endometriosis was, to a statistically significant degree, associated with
physical abuse [185]. In contrast, one study among women undergoing surgery for a variety
of gynecological conditions (e.g., pelvic mass, pelvic pain, irregular menses, infertility, tubal
ligation) found no association between physical abuse in childhood and endometriosis.
Some limitations should be considered: women with a history of surgically confirmed
endometriosis were excluded from the study, as were cases of sexual abuse and the possible
presence of emotional support systems, whether in childhood or adulthood [186].

Furthermore, women with histologically confirmed endometriosis reported signifi-
cantly more frequently than healthy pairs a history of sexual abuse (20% vs. 14%), emotional
abuse (44% vs. 28%), emotional neglect (50% vs. 42%) and inconsistency experiences (53%
vs. 41 %). No statistically significant differences were demonstrated for physical abuse
or neglect (31% vs. 26%). Various combinations of experiences of abuse and/or neglect
were described significantly more often in women with endometriosis. Violence against
the mother of the family, drug abuse within the family, mentally retarded family members,
suicidal intentions in the family, and data on family members who had spent time in prison,
did not reveal any statistically significant differences in women with endometriosis and
healthy women controls. The limits of the study arose from the nature of the design, which
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included the risk of both “recall bias” and “sampling bias”, a low statistical capability
for sub-analyses, and the overlooking of some psychological and psychosocial variables
that could have influenced the definitive results of the study. Some control women, for
example, may have presented asymptomatic endometriosis, which would have led to an
underestimation of the findings; alternatively, the exclusion of pregnant women may have
biased the results [187].

Similarly, in subjects exposed to severe physical or sexual abuse the risk of endometrio-
sis was greater than in those who had not experienced traumas. Indeed, there was a 79%
increased risk of laparoscopically confirmed endometriosis for women reporting severe
chronic abuse of multiple types. Limitations of this study included the following: only
women who were undergoing gynecological surgery were included in the study popula-
tion. In fact, the author points out that in calculating effect estimates, the analysis relied on
comparisons between women with endometriosis and women without it, the problem be-
ing that the latter were not “healthy” women. Rather, these women without endometriosis
had gynecological pathology, including the sequelae of their surgery (fibroids, adhesions or
ovarian cysts, some of which had been previously associated with childhood traumas [188].

Activation of the stress-response network lowers pain thresholds in both humans
and animals, and related high anxiety levels have been consistently linked with higher
pain sensitivity [72]. Physical and psychological traumas, as well as a prior history of
anxiety or mood disorder, have been considered significantly predictive of the onset of
chronic pain later in life [76,189,190]. This evidence suggests that the pre-existing dys-
regulation of the nervous system may result in high susceptibility to the development
of chronic pain via the development of central sensitization. Independently of clinical
comorbidities, traumatic events are directly correlated with the impaired functioning of
the hypothalamic-pituitary-adrenal (HPA) axis and a chronic inflammatory state. This is
perfectly in line with the view of endometriosis as a chronic inflammatory process centering
on unregulated cytokine release [191,192]. Besides the immunological changes it induces,
traumas might result in permanent psychological stress in adulthood. Emotional abuse and
neglect during childhood are recognized to often induce anxiety disorders and depression
later in life, which are conditions closely connected with endometriosis [193,194]. PTSD
impairs sexual functioning across multiple domains: desire, arousal, orgasm, activity, and
satisfaction [195–198]. One logical conclusion is that sexual dysfunctions might lead to
relationship troubles that have a consequential impact on affective stability and on the
individual’s psychic structure.

3. Final Remarks

Endometriosis and the possible presence of accompanying CPP or psychiatric symp-
toms constitutes a multi-faceted and complex condition, distinguished by a desperate need
for a new approach to be founded on a diagnostic and treatment perspective. This new
approach model for women with endometriosis provides for a transversal and multiple
assessment in terms of management and treatment. Indeed, we should consider that cer-
tain hormonal or surgical treatments for endometriosis have been consistently associated
with undesirable side effects, including the onset or worsening of psychiatric symptoms.
Hormonal contraceptives and gonadotropin-releasing hormone (GnRH) agonists were asso-
ciated with more severe emotional dysregulation and affective instability [92,144–147,199].
On the other hand, it should be borne in mind that hormonal endometriosis treatment
can improve the physical and psychosocial well-being of the patient, and that these ben-
efits would eliminate the potential risk of psychiatric disorders during endometriosis
treatment [4].

As we have seen, improper management and treatment of painful symptomatology
sometimes leads to the onset of addictions to painkillers such as opioids, or to anxiolytics,
which are often prescribed with the unintended result of aggravating pain-related anxiety,
so worsening the psychopathological clinical picture. Similarly, some psychiatric medi-
cations or an inappropriate prescription of psychiatric drugs may change sex hormone
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levels and cause menstrual irregularities, with the result complicating the picture [200,201].
Understanding and analyzing the complex symptomatological picture derived from the
intricate relationship between psychiatric disturbances and endometriosis can be a major
challenge to any clinician.

Finally, we should do not forget the impact that endometriosis has on the relational
and sexual life of patients. Patients with endometriosis have more than twice the number
of sexual dysfunctions, as compared with women without the disease [202]. As noted by
us earlier in the present paper, many patients reported a low index of sexual satisfaction,
especially women who felt chronic pelvic pain in comorbidity with psychiatric conditions.
Endometriosis, especially when it involves deep infiltrating lesions, can hamper the quality
of sexual life. Apart from dyspareunia, these patients can be frustrated and emotionally
affected due both to pain and endometriosis-associated infertility, leading to sexual pain
disorder and desire-arousal disorder [203,204]. As might be expected, male partners
suffer too from the consequences of the partner’s discomfort, showing increased rates
of psychological distress, with a higher prevalence of sexual difficulties (e.g., erectile
dysfunction), and less sexual satisfaction [205–208]. At the same time, it should never be
overlooked that psychopharmacological therapy as well as hormone therapy can in their
turn affect the sexual activity of women who have endometriosis [209–211]. It follows that
gynecological and pain management treatment cannot be separated from a scrupulous
psychiatric assessment in terms of clinical efficacy and prognosis.

These observations reaffirm the need for a multidisciplinary team and multiprofes-
sional healthcare, involving gynecologists, psychotherapeutists, psychiatrists, specialists
in Dual Disorder, algologists and sexologists. All these professionals should work uni-
directionally to detect, analyze and, if possible, break the vicious circle by singling out a
customized, targeted treatment (Figure 1).
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Psychological assessment and follow-up must be considered fundamental tools for
the management of endometriosis and the improvement of the quality of life of women
affected by that disease. Future research policies should address prospective clinical trials
to investigate the relationship between endometriosis and psychiatric disorders, with
the definitive aim of pressing forward with the task of offering patients personalized,
targeted treatments.

Author Contributions: Conceptualization, M.G.C. and I.M..; methodology, M.G.C., I.M. and D.M.;
writing—original draft preparation, M.G.C.; writing—review and editing, G.C., E.P., D.M. and I.M.;
supervision, I.M. All authors have read and agreed to the published version of the manuscript.

Funding: This review received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data sharing not applicable: No new data were created or analyzed in
this study. Data sharing is not applicable to this article.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Leyland, N.; Casper, R.; Laberge, P.; Singh, S.S. Endometriosis: Diagnosis and management. J. Obstet. Gynaecol. Can. 2010, 32

(Suppl. 2), S1–S32. [CrossRef]
2. Andres, M.P.; Arcoverde, F.V.L.; Souza, C.C.C.; Fernandes, L.F.C.; Abrao, M.S.; Kho, R.M. Extrapelvic Endometriosis: A Systematic

Review. J. Minim. Invasive Gynecol. 2020, 27, 373–389. [CrossRef] [PubMed]
3. Zondervan, K.T.; Becker, C.M.; Missmer, S.A. Endometriosis. N. Engl. J. Med. 2020, 382, 1244–1256. [CrossRef]
4. Zondervan, K.T.; Becker, C.M.; Koga, K.; Missmer, S.A.; Taylor, R.N.; Vigano, P. Endometriosis. Nat. Rev. Dis. Primers 2018, 4, 9.

[CrossRef]
5. Charatsi, D.; Koukoura, O.; Ntavela, I.G.; Chintziou, F.; Gkorila, G.; Tsagkoulis, M.; Mikos, T.; Pistofidis, G.; Hajiioannou,

J.; Daponte, A. Gastrointestinal and Urinary Tract Endometriosis: A Review on the Commonest Locations of Extrapelvic
Endometriosis. Adv. Med. 2018, 2018, 3461209. [CrossRef]

6. Lomoro, P.; Simonetti, I.; Nanni, A.; Cassone, R.; Di Pietto, F.; Vinci, G.; Prevedoni, M.S.; Romano, S.; Sammarchi, L. Extrapelvic
Sciatic Nerve Endometriosis, the Role of Magnetic Resonance Imaging: Case Report and Systematic Review. J. Comput. Assist.
Tomogr. 2019, 43, 976–980. [CrossRef]

7. Taran, F.A.; Stewart, E.A.; Brucker, S. Adenomyosis: Epidemiology, Risk Factors, Clinical Phenotype and Surgical and Interven-
tional Alternatives to Hysterectomy. Geburtshilfe Frauenheilkd 2013, 73, 924–931. [CrossRef]

8. Giudice, L.C. Clinical practice: Endometriosis. N. Engl. J. Med. 2010, 362, 2389–2398. [CrossRef]
9. Leyendecker, G.; Herbertz, M.; Kunz, G.; Mall, G. Endometriosis results from the dislocation of basal endometrium. Hum. Reprod.

2002, 17, 2725–2736. [CrossRef] [PubMed]
10. Leyendecker, G.; Bilgicyildirim, A.; Inacker, M.; Stalf, T.; Huppert, P.; Mall, G.; Bottcher, B.; Wildt, L. Adenomyosis and

endometriosis. Re-visiting their association and further insights into the mechanisms of auto-traumatisation: An MRI study. Arch.
Gynecol. Obstet. 2015, 291, 917–932. [CrossRef] [PubMed]

11. Leyendecker, G.; Wildt, L. A new concept of endometriosis and adenomyosis: Tissue injury and repair (TIAR). Horm. Mol. Biol.
Clin. Investig. 2011, 5, 125–142. [CrossRef]

12. Leyendecker, G.; Wildt, L.; Mall, G. The pathophysiology of endometriosis and adenomyosis: Tissue injury and repair. Arch.
Gynecol. Obstet. 2009, 280, 529–538. [CrossRef] [PubMed]

13. Eisenberg, V.H.; Weil, C.; Chodick, G.; Shalev, V. Epidemiology of endometriosis: A large population-based database study from
a healthcare provider with 2 million members. BJOG Int. J. Obstet. Gynaecol. 2018, 125, 55–62. [CrossRef]

14. Dessole, M.; Melis, G.B.; Angioni, S. Endometriosis in adolescence. Obstet. Gynecol. Int. 2012, 2012, 869191. [CrossRef]
15. Dun, E.C.; Kho, K.A.; Morozov, V.V.; Kearney, S.; Zurawin, J.L.; Nezhat, C.H. Endometriosis in adolescents. J. Soc. Laparoendosc.

Surg. 2015, 19. [CrossRef] [PubMed]
16. Harel, Z. Dysmenorrhea in adolescents and young adults: Etiology and management. J. Pediatr. Adolesc. Gynecol. 2006, 19,

363–371. [CrossRef] [PubMed]
17. Ballard, K.; Lowton, K.; Wright, J. What’s the delay? A qualitative study of women’s experiences of reaching a diagnosis of

endometriosis. Fertil. Steril. 2006, 86, 1296–1301. [CrossRef]
18. 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] [PubMed]
19. Hadfield, R.; Mardon, H.; Barlow, D.; Kennedy, S. Delay in the diagnosis of endometriosis: A survey of women from the USA and

the UK. Hum. Reprod. 1996, 11, 878–880. [CrossRef] [PubMed]

http://doi.org/10.1016/S1701-2163(16)34589-3
http://doi.org/10.1016/j.jmig.2019.10.004
http://www.ncbi.nlm.nih.gov/pubmed/31618674
http://doi.org/10.1056/NEJMra1810764
http://doi.org/10.1038/s41572-018-0008-5
http://doi.org/10.1155/2018/3461209
http://doi.org/10.1097/RCT.0000000000000916
http://doi.org/10.1055/s-0033-1350840
http://doi.org/10.1056/NEJMcp1000274
http://doi.org/10.1093/humrep/17.10.2725
http://www.ncbi.nlm.nih.gov/pubmed/12351554
http://doi.org/10.1007/s00404-014-3437-8
http://www.ncbi.nlm.nih.gov/pubmed/25241270
http://doi.org/10.1515/HMBCI.2011.002
http://doi.org/10.1007/s00404-009-1191-0
http://www.ncbi.nlm.nih.gov/pubmed/19644696
http://doi.org/10.1111/1471-0528.14711
http://doi.org/10.1155/2012/869191
http://doi.org/10.4293/JSLS.2015.00019
http://www.ncbi.nlm.nih.gov/pubmed/26005317
http://doi.org/10.1016/j.jpag.2006.09.001
http://www.ncbi.nlm.nih.gov/pubmed/17174824
http://doi.org/10.1016/j.fertnstert.2006.04.054
http://doi.org/10.1080/01443615.2019.1603217
http://www.ncbi.nlm.nih.gov/pubmed/31328629
http://doi.org/10.1093/oxfordjournals.humrep.a019270
http://www.ncbi.nlm.nih.gov/pubmed/8671344


J. Clin. Med. 2021, 10, 1616 22 of 29

20. Hudelist, G.; Fritzer, N.; Thomas, A.; Niehues, C.; Oppelt, P.; Haas, D.; Tammaa, A.; Salzer, H. Diagnostic delay for endometriosis
in Austria and Germany: Causes and possible consequences. Hum. Reprod. 2012, 27, 3412–3416. [CrossRef]

21. 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]

22. Van Der Zanden, M.; Arens, M.W.J.; Braat, D.D.M.; Nelen, W.L.M.; Nap, A.W. Gynaecologists’ view on diagnostic delay and care
performance in endometriosis in the Netherlands. Reprod. Biomed. Online 2018, 37, 761–768. [CrossRef] [PubMed]

23. Tomassetti, C.; D’Hooghe, T. Endometriosis and infertility: Insights into the causal link and management strategies. Best Pract.
Res. Clin. Obstet. Gynaecol. 2018, 51, 25–33. [CrossRef] [PubMed]

24. Bazot, M.; Lafont, C.; Rouzier, R.; Roseau, G.; Thomassin-Naggara, I.; Darai, E. Diagnostic accuracy of physical examina-
tion, transvaginal sonography, rectal endoscopic sonography, and magnetic resonance imaging to diagnose deep infiltrating
endometriosis. Fertil. Steril. 2009, 92, 1825–1833. [CrossRef] [PubMed]

25. Koninckx, P.R.; Meuleman, C.; Oosterlynck, D.; Cornillie, F.J. Diagnosis of deep endometriosis by clinical examination during
menstruation and plasma CA-125 concentration. Fertil. Steril. 1996, 65, 280–287. [CrossRef]

26. Ripps, B.A.; Martin, D.C. Correlation of focal pelvic tenderness with implant dimension and stage of endometriosis. J. Reprod.
Med. 1992, 37, 620–624.

27. Janssen, E.B.; Rijkers, A.C.; Hoppenbrouwers, K.; Meuleman, C.; D’Hooghe, T.M. Prevalence of endometriosis diagnosed by
laparoscopy in adolescents with dysmenorrhea or chronic pelvic pain: A systematic review. Hum. Reprod. Update 2013, 19,
570–582. [CrossRef]

28. Powell, J. The approach to chronic pelvic pain in the adolescent. Obstet. Gynecol. Clin. N. Am. 2014, 41, 343–355. [CrossRef]
29. Sachedina, A.; Todd, N. Dysmenorrhea, Endometriosis and Chronic Pelvic Pain in Adolescents. J. Clin. Res. Pediatr. Endocrinol.

2020, 12 (Suppl. 1), 7–17. [CrossRef]
30. De La Hera-Lazaro, C.M.; Munoz-Gonzalez, J.L.; Perez, R.O.; Vellido-Cotelo, R.; Diez-Alvarez, A.; Munoz-Hernando, L.; Alvarez-

Conejo, C.; Jimenez-Lopez, J.S. Radical Surgery for Endometriosis: Analysis of Quality of Life and Surgical Procedure. Clin. Med.
Insights Womens Health 2016, 9, 7–11. [CrossRef]

31. Brosens, I.; Puttemans, P.; Campo, R.; Gordts, S.; Brosens, J. Non-invasive methods of diagnosis of endometriosis. Curr. Opin.
Obstet. Gynecol. 2003, 15, 519–522. [CrossRef]

32. Hsu, A.L.; Khachikyan, I.; Stratton, P. Invasive and noninvasive methods for the diagnosis of endometriosis. Clin. Obstet. Gynecol.
2010, 53, 413–419. [CrossRef]

33. Guerriero, S.; Saba, L.; Pascual, M.A.; Ajossa, S.; Rodriguez, I.; Mais, V.; Alcazar, J.L. Transvaginal ultrasound vs. magnetic
resonance imaging for diagnosing deep infiltrating endometriosis: Systematic review and meta-analysis. Ultrasound Obstet.
Gynecol. 2018, 51, 586–595. [CrossRef]

34. Nisenblat, V.; Bossuyt, P.M.; Shaikh, R.; Farquhar, C.; Jordan, V.; Scheffers, C.S.; Mol, B.W.; Johnson, N.; Hull, M.L. Blood
biomarkers for the non-invasive diagnosis of endometriosis. Cochrane Database Syst. Rev. 2016, CD012179. [CrossRef]

35. Dominguez, F. Search for new molecular biomarkers to diagnose endometriosis continues. Fertil. Steril. 2018, 109, 615–616.
[CrossRef] [PubMed]

36. Agrawal, S.; Tapmeier, T.; Rahmioglu, N.; Kirtley, S.; Zondervan, K.; Becker, C. The miRNA Mirage: How Close Are We to Finding
a Non-Invasive Diagnostic Biomarker in Endometriosis? A Systematic Review. Int. J. Mol. Sci. 2018, 19, 599. [CrossRef]

37. Evian Annual Reproduction Workshop Group; Fauser, B.C.; Diedrich, K.; Bouchard, P.; Dominguez, F.; Matzuk, M.; Franks, S.;
Hamamah, S.; Simon, C.; Devroey, P.; et al. Contemporary genetic technologies and female reproduction. Hum. Reprod. Update
2011, 17, 829–847. [CrossRef] [PubMed]

38. Lagana, A.S.; Triolo, O.; Salmeri, F.M.; Granese, R.; Palmara, V.I.; Ban Frangez, H.; Vrtcnik Bokal, E.; Sofo, V. Natural Killer T cell
subsets in eutopic and ectopic endometrium: A fresh look to a busy corner. Arch. Gynecol. Obstet. 2016, 293, 941–949. [CrossRef]
[PubMed]

39. Vetvicka, V.; Lagana, A.S.; Salmeri, F.M.; Triolo, O.; Palmara, V.I.; Vitale, S.G.; Sofo, V.; Kralickova, M. Regulation of apoptotic
pathways during endometriosis: From the molecular basis to the future perspectives. Arch. Gynecol. Obstet. 2016, 294, 897–904.
[CrossRef] [PubMed]

40. Leyendecker, G.; Kunz, G. Endometriosis and adenomyosis. Zent. Gynäkologie 2005, 127, 288–294. [CrossRef] [PubMed]
41. Brown, J.; Farquhar, C. Endometriosis: An overview of Cochrane Reviews. Cochrane Database Syst. Rev. 2014, CD009590.

[CrossRef]
42. Wolthuis, A.M.; Meuleman, C.; Tomassetti, C.; D’Hooghe, T.; De Buck Van Overstraeten, A.; D’Hoore, A. Bowel endometriosis:

Colorectal surgeon’s perspective in a multidisciplinary surgical team. World J. Gastroenterol. 2014, 20, 15616–15623. [CrossRef]
43. Heitmann, R.J.; Langan, K.L.; Huang, R.R.; Chow, G.E.; Burney, R.O. Premenstrual spotting of >/=2 days is strongly associated

with histologically confirmed endometriosis in women with infertility. Am. J. Obstet. Gynecol. 2014, 211, 358.e1–358.e6. [CrossRef]
44. Ramin-Wright, A.; Schwartz, A.S.K.; Geraedts, K.; Rauchfuss, M.; Wolfler, M.M.; Haeberlin, F.; Von Orelli, S.; Eberhard, M.;

Imthurn, B.; Imesch, P.; et al. Fatigue—A symptom in endometriosis. Hum. Reprod. 2018, 33, 1459–1465. [CrossRef] [PubMed]
45. Stratton, P.; Berkley, K.J. Chronic pelvic pain and endometriosis: Translational evidence of the relationship and implications. Hum.

Reprod. Update 2011, 17, 327–346. [CrossRef] [PubMed]
46. Surrey, E.S.; Soliman, A.M.; Johnson, S.J.; Davis, M.; Castelli-Haley, J.; Snabes, M.C. Risk of Developing Comorbidities among

Women with Endometriosis: A Retrospective Matched Cohort Study. J. Womens Health (Larchmt) 2018, 27, 1114–1123. [CrossRef]

http://doi.org/10.1093/humrep/des316
http://doi.org/10.1034/j.1600-0412.2003.00168.x
http://www.ncbi.nlm.nih.gov/pubmed/12790847
http://doi.org/10.1016/j.rbmo.2018.09.006
http://www.ncbi.nlm.nih.gov/pubmed/30366841
http://doi.org/10.1016/j.bpobgyn.2018.06.002
http://www.ncbi.nlm.nih.gov/pubmed/30245115
http://doi.org/10.1016/j.fertnstert.2008.09.005
http://www.ncbi.nlm.nih.gov/pubmed/19019357
http://doi.org/10.1016/S0015-0282(16)58086-8
http://doi.org/10.1093/humupd/dmt016
http://doi.org/10.1016/j.ogc.2014.06.001
http://doi.org/10.4274/jcrpe.galenos.2019.2019.S0217
http://doi.org/10.4137/CMWH.S38170
http://doi.org/10.1097/00001703-200312000-00011
http://doi.org/10.1097/GRF.0b013e3181db7ce8
http://doi.org/10.1002/uog.18961
http://doi.org/10.1002/14651858.CD012179
http://doi.org/10.1016/j.fertnstert.2017.12.018
http://www.ncbi.nlm.nih.gov/pubmed/29580645
http://doi.org/10.3390/ijms19020599
http://doi.org/10.1093/humupd/dmr033
http://www.ncbi.nlm.nih.gov/pubmed/21896560
http://doi.org/10.1007/s00404-015-4004-7
http://www.ncbi.nlm.nih.gov/pubmed/26739265
http://doi.org/10.1007/s00404-016-4195-6
http://www.ncbi.nlm.nih.gov/pubmed/27628753
http://doi.org/10.1055/s-2005-836885
http://www.ncbi.nlm.nih.gov/pubmed/16195971
http://doi.org/10.1002/14651858.CD009590.pub2
http://doi.org/10.3748/wjg.v20.i42.15616
http://doi.org/10.1016/j.ajog.2014.04.041
http://doi.org/10.1093/humrep/dey115
http://www.ncbi.nlm.nih.gov/pubmed/29947766
http://doi.org/10.1093/humupd/dmq050
http://www.ncbi.nlm.nih.gov/pubmed/21106492
http://doi.org/10.1089/jwh.2017.6432


J. Clin. Med. 2021, 10, 1616 23 of 29

47. Missmer, S.A.; Hankinson, S.E.; Spiegelman, D.; Barbieri, R.L.; Marshall, L.M.; Hunter, D.J. Incidence of laparoscopically
confirmed endometriosis by demographic, anthropometric, and lifestyle factors. Am. J. Epidemiol. 2004, 160, 784–796. [CrossRef]

48. Fauconnier, A.; Chapron, C. Endometriosis and pelvic pain: Epidemiological evidence of the relationship and implications. Hum.
Reprod. Update 2005, 11, 595–606. [CrossRef]

49. Fauconnier, A.; Chapron, C.; Dubuisson, J.B.; Vieira, M.; Dousset, B.; Breart, G. Relation between pain symptoms and the anatomic
location of deep infiltrating endometriosis. Fertil. Steril. 2002, 78, 719–726. [CrossRef]

50. Asiri, M.D.; Banjar, R.; Al-Qahtani, W.; Goodarzynejad, H.; Hassouna, M. Central Nervous System Changes in Pelvic Inflamma-
tion/Pain Patients. Curr. Bladder Dysfunct. Rep. 2019, 14, 223–230. [CrossRef]

51. Won, H.R.; Abbott, J. Optimal management of chronic cyclical pelvic pain: An evidence-based and pragmatic approach. Int. J.
Womens Health 2010, 2, 263–277. [CrossRef] [PubMed]

52. Berkley, K.J.; Rapkin, A.J.; Papka, R.E. The pains of endometriosis. Science 2005, 308, 1587–1589. [CrossRef] [PubMed]
53. Engeler, D.S.; Baranowski, A.P.; Dinis-Oliveira, P.; Elneil, S.; Hughes, J.; Messelink, E.J.; Van Ophoven, A.; Williams, A.C.;

European Association of Urology. The 2013 EAU guidelines on chronic pelvic pain: Is management of chronic pelvic pain a habit,
a philosophy, or a science? 10 years of development. Eur. Urol. 2013, 64, 431–439. [CrossRef] [PubMed]

54. Jarrell, J.F.; Vilos, G.A.; Allaire, C.; Burgess, S.; Fortin, C.; Gerwin, R.; Lapensee, L.; Lea, R.H.; Leyland, N.A.; Martyn, P.; et al.
No. 164-Consensus Guidelines for the Management of Chronic Pelvic Pain. J. Obstet. Gynaecol. Can. 2018, 40, e747–e787.
[CrossRef]

55. As-Sanie, S.; Harris, R.E.; Harte, S.E.; Tu, F.F.; Neshewat, G.; Clauw, D.J. Increased pressure pain sensitivity in women with
chronic pelvic pain. Obstet. Gynecol. 2013, 122, 1047–1055. [CrossRef]

56. Phillips, K.; Clauw, D.J. Central pain mechanisms in chronic pain states–maybe it is all in their head. Best Pract. Res. Clin.
Rheumatol. 2011, 25, 141–154. [CrossRef]

57. Apkarian, A.V. Definitions of nociception, pain, and chronic pain with implications regarding science and society. Neurosci. Lett.
2019, 702, 1–2. [CrossRef]

58. Apkarian, A.V.; Baliki, M.N.; Farmer, M.A. Predicting transition to chronic pain. Curr. Opin. Neurol. 2013, 26, 360–367. [CrossRef]
59. Apkarian, A.V.; Reckziegel, D. Peripheral and central viewpoints of chronic pain, and translational implications. Neurosci. Lett.

2019, 702, 3–5. [CrossRef]
60. Lagana, A.S.; La Rosa, V.L.; Rapisarda, A.M.C.; Valenti, G.; Sapia, F.; Chiofalo, B.; Rossetti, D.; Ban Frangez, H.; Vrtacnik Bokal, E.;

Vitale, S.G. Anxiety and depression in patients with endometriosis: Impact and management challenges. Int. J. Womens Health
2017, 9, 323–330. [CrossRef]

61. Culley, L.; Law, C.; Hudson, N.; Denny, E.; Mitchell, H.; Baumgarten, M.; Raine-Fenning, N. The social and psychological impact
of endometriosis on women’s lives: A critical narrative review. Hum. Reprod. Update 2013, 19, 625–639. [CrossRef]

62. Hurd, W.W. Criteria that indicate endometriosis is the cause of chronic pelvic pain. Obstet. Gynecol. 1998, 92, 1029–1032. [CrossRef]
63. Lazzeri, L.; Centini, G.; Vannuccini, S.; Orlandini, C.; Petraglia, F.; Zupi, E. Surgical Treatment Affects Perceived Stress Differently

in Women with Endometriosis: Correlation with Severity of Pain. J. Minim. Invasive Gynecol. 2015, 22, S172. [CrossRef] [PubMed]
64. Lazzeri, L.; Vannuccini, S.; Orlandini, C.; Luisi, S.; Zupi, E.; Nappi, R.E.; Petraglia, F. Surgical treatment affects perceived stress

differently in women with endometriosis: Correlation with severity of pain. Fertil. Steril. 2015, 103, 433–438. [CrossRef]
65. Chapron, C.; Santulli, P.; De Ziegler, D.; Noel, J.C.; Anaf, V.; Streuli, I.; Foulot, H.; Souza, C.; Borghese, B. Ovarian endometrioma:

Severe pelvic pain is associated with deeply infiltrating endometriosis. Hum. Reprod. 2012, 27, 702–711. [CrossRef]
66. Eriksen, H.L.; Gunnersen, K.F.; Sorensen, J.A.; Munk, T.; Nielsen, T.; Knudsen, U.B. Psychological aspects of endometriosis:

Differences between patients with or without pain on four psychological variables. Eur. J. Obstet. Gynecol. Reprod. Biol. 2008, 139,
100–105. [CrossRef] [PubMed]

67. McCracken, L.M.; Zhao-O’Brien, J. General psychological acceptance and chronic pain: There is more to accept than the pain
itself. Eur. J. Pain 2010, 14, 170–175. [CrossRef]

68. Alexander, J.K.; Devries, A.C.; Kigerl, K.A.; Dahlman, J.M.; Popovich, P.G. Stress exacerbates neuropathic pain via glucocorticoid
and NMDA receptor activation. Brain Behav. Immun. 2009, 23, 851–860. [CrossRef]

69. Li, M.J.; Liu, L.Y.; Chen, L.; Cai, J.; Wan, Y.; Xing, G.G. Chronic stress exacerbates neuropathic pain via the integration of
stress-affect-related information with nociceptive information in the central nucleus of the amygdala. Pain 2017, 158, 717–739.
[CrossRef] [PubMed]

70. Rivat, C.; Becker, C.; Blugeot, A.; Zeau, B.; Mauborgne, A.; Pohl, M.; Benoliel, J.J. Chronic stress induces transient spinal
neuroinflammation, triggering sensory hypersensitivity and long-lasting anxiety-induced hyperalgesia. Pain 2010, 150, 358–368.
[CrossRef] [PubMed]

71. Kuehl, L.K.; Michaux, G.P.; Richter, S.; Schachinger, H.; Anton, F. Increased basal mechanical pain sensitivity but decreased
perceptual wind-up in a human model of relative hypocortisolism. Pain 2010, 149, 539–546. [CrossRef] [PubMed]

72. Hirsh, A.T.; George, S.Z.; Bialosky, J.E.; Robinson, M.E. Fear of pain, pain catastrophizing, and acute pain perception: Relative
prediction and timing of assessment. J. Pain 2008, 9, 806–812. [CrossRef] [PubMed]

73. Sullivan, M.J.; Thorn, B.; Rodgers, W.; Ward, L.C. Path model of psychological antecedents to pain experience: Experimental and
clinical findings. Clin. J. Pain 2004, 20, 164–173. [CrossRef] [PubMed]

http://doi.org/10.1093/aje/kwh275
http://doi.org/10.1093/humupd/dmi029
http://doi.org/10.1016/S0015-0282(02)03331-9
http://doi.org/10.1007/s11884-019-00530-x
http://doi.org/10.2147/IJWH.S7991
http://www.ncbi.nlm.nih.gov/pubmed/21151732
http://doi.org/10.1126/science.1111445
http://www.ncbi.nlm.nih.gov/pubmed/15947176
http://doi.org/10.1016/j.eururo.2013.04.035
http://www.ncbi.nlm.nih.gov/pubmed/23684447
http://doi.org/10.1016/j.jogc.2018.08.015
http://doi.org/10.1097/AOG.0b013e3182a7e1f5
http://doi.org/10.1016/j.berh.2011.02.005
http://doi.org/10.1016/j.neulet.2018.11.039
http://doi.org/10.1097/WCO.0b013e32836336ad
http://doi.org/10.1016/j.neulet.2018.11.040
http://doi.org/10.2147/IJWH.S119729
http://doi.org/10.1093/humupd/dmt027
http://doi.org/10.1016/s0029-7844(98)00283-x
http://doi.org/10.1016/j.jmig.2015.08.639
http://www.ncbi.nlm.nih.gov/pubmed/27678943
http://doi.org/10.1016/j.fertnstert.2014.10.036
http://doi.org/10.1093/humrep/der462
http://doi.org/10.1016/j.ejogrb.2007.10.002
http://www.ncbi.nlm.nih.gov/pubmed/18022311
http://doi.org/10.1016/j.ejpain.2009.03.004
http://doi.org/10.1016/j.bbi.2009.04.001
http://doi.org/10.1097/j.pain.0000000000000827
http://www.ncbi.nlm.nih.gov/pubmed/28225710
http://doi.org/10.1016/j.pain.2010.05.031
http://www.ncbi.nlm.nih.gov/pubmed/20573451
http://doi.org/10.1016/j.pain.2010.03.026
http://www.ncbi.nlm.nih.gov/pubmed/20381248
http://doi.org/10.1016/j.jpain.2008.03.012
http://www.ncbi.nlm.nih.gov/pubmed/18486557
http://doi.org/10.1097/00002508-200405000-00006
http://www.ncbi.nlm.nih.gov/pubmed/15100592


J. Clin. Med. 2021, 10, 1616 24 of 29

74. Hauser, W.; Galek, A.; Erbsloh-Moller, B.; Kollner, V.; Kuhn-Becker, H.; Langhorst, J.; Petermann, F.; Prothmann, U.; Winkelmann,
A.; Schmutzer, G.; et al. Posttraumatic stress disorder in fibromyalgia syndrome: Prevalence, temporal relationship between
posttraumatic stress and fibromyalgia symptoms, and impact on clinical outcome. Pain 2013, 154, 1216–1223. [CrossRef]

75. Nahit, E.S.; Hunt, I.M.; Lunt, M.; Dunn, G.; Silman, A.J.; Macfarlane, G.J. Effects of psychosocial and individual psychological
factors on the onset of musculoskeletal pain: Common and site-specific effects. Ann. Rheum. Dis. 2003, 62, 755–760. [CrossRef]

76. Talbot, N.L.; Chapman, B.; Conwell, Y.; Mccollumn, K.; Franus, N.; Cotescu, S.; Duberstein, P.R. Childhood sexual abuse is
associated with physical illness burden and functioning in psychiatric patients 50 years of age and older. Psychosom. Med. 2009,
71, 417–422. [CrossRef]

77. Friggi Sebe Petrelluzzi, K.; Garcia, M.C.; Petta, C.A.; Ribeiro, D.A.; De Oliveira Monteiro, N.R.; Cespedes, I.C.; Spadari, R.C.
Physical therapy and psychological intervention normalize cortisol levels and improve vitality in women with endometriosis.
J. Psychosom. Obstet. Gynaecol. 2012, 33, 191–198. [CrossRef]

78. Smorgick, N.; Marsh, C.A.; As-Sanie, S.; Smith, Y.R.; Quint, E.H. Prevalence of pain syndromes, mood conditions, and asthma in
adolescents and young women with endometriosis. J. Pediatr. Adolesc. Gynecol. 2013, 26, 171–175. [CrossRef]

79. Cox, H.; Henderson, L.; Andersen, N.; Cagliarini, G.; Ski, C. Focus group study of endometriosis: Struggle, loss and the medical
merry-go-round. Int. J. Nurs. Pract. 2003, 9, 2–9. [CrossRef]

80. Souza, C.A.; Oliveira, L.M.; Scheffel, C.; Genro, V.K.; Rosa, V.; Chaves, M.F.; Cunha Filho, J.S. Quality of life associated to chronic
pelvic pain is independent of endometriosis diagnosis—A cross-sectional survey. Health Qual. Life Outcomes 2011, 9, 41. [CrossRef]
[PubMed]

81. Cuevas, M.; Flores, I.; Thompson, K.J.; Ramos-Ortolaza, D.L.; Torres-Reveron, A.; Appleyard, C.B. Stress exacerbates endometrio-
sis manifestations and inflammatory parameters in an animal model. Reprod. Sci. 2012, 19, 851–862. [CrossRef]

82. Walker, A.K.; Kavelaars, A.; Heijnen, C.J.; Dantzer, R. Neuroinflammation and comorbidity of pain and depression. Pharmacol.
Rev. 2014, 66, 80–101. [CrossRef]

83. Cavaggioni, G.; Lia, C.; Resta, S.; Antonielli, T.; Benedetti Panici, P.; Megiorni, F.; Porpora, M.G. Are mood and anxiety disorders
and alexithymia associated with endometriosis? A preliminary study. Biomed. Res. Int. 2014, 2014, 786830. [CrossRef]

84. Chen, L.C.; Chen, M.H. Reply to Lagana et al’s comment on “Risk of developing major depression and anxiety disorders among
women with endometriosis: A longitudinal follow-up study”. J. Affect. Disord. 2017, 208, 674. [CrossRef]

85. Chen, L.C.; Hsu, J.W.; Huang, K.L.; Bai, Y.M.; Su, T.P.; Li, C.T.; Yang, A.C.; Chang, W.H.; Chen, T.J.; Tsai, S.J.; et al. Risk of
developing major depression and anxiety disorders among women with endometriosis: A longitudinal follow-up study. J. Affect.
Disord. 2016, 190, 282–285. [CrossRef] [PubMed]

86. Chen, S.F.; Yang, Y.C.; Hsu, C.Y.; Shen, Y.C. Risk of bipolar disorder in patients with endometriosis: A nationwide population-
based cohort study. J. Affect. Disord. 2020, 270, 36–41. [CrossRef] [PubMed]

87. Dinsdale, N.L.; Crespi, B.J. Revisiting the wandering womb: Oxytocin in endometriosis and bipolar disorder. Horm. Behav. 2017,
96, 69–83. [CrossRef] [PubMed]

88. Filho, P.; Chaves Filho, A.J.M.; Vieira, C.F.X.; Oliveira, T.Q.; Soares, M.V.R.; Juca, P.M.; Quevedo, J.; Barichello, T.; Macedo, D.;
Das Chagas Medeiros, F. Peritoneal endometriosis induces time-related depressive- and anxiety-like alterations in female rats:
Involvement of hippocampal pro-oxidative and BDNF alterations. Metab. Brain Dis. 2019, 34, 909–925. [CrossRef]

89. Lagana, A.S.; Condemi, I.; Retto, G.; Muscatello, M.R.; Bruno, A.; Zoccali, R.A.; Triolo, O.; Cedro, C. Analysis of psychopathological
comorbidity behind the common symptoms and signs of endometriosis. Eur. J. Obstet. Gynecol. Reprod. Biol. 2015, 194, 30–33.
[CrossRef]

90. Osorio, F.L.; Carvalho, A.C.; Donadon, M.F.; Moreno, A.L.; Polli-Neto, O. Chronic pelvic pain, psychiatric disorders and early
emotional traumas: Results of a cross sectional case-control study. World J. Psychiatry 2016, 6, 339–344. [CrossRef] [PubMed]

91. Perper, M.M.; Breitkopf, L.J.; Breitstein, R.; Cody, R.P.; Manowitz, P. MAST scores, alcohol consumption, and gynecological
symptoms in endometriosis patients. Alcohol. Clin. Exp. Res. 1993, 17, 272–278. [CrossRef]

92. Pope, C.J.; Sharma, V.; Sharma, S.; Mazmanian, D. A Systematic Review of the Association Between Psychiatric Disturbances and
Endometriosis. J. Obstet. Gynaecol. Can. 2015, 37, 1006–1015. [CrossRef]

93. Shen, Y.C.; Chen, W.; Tsai, I.J.; Wang, J.H.; Lin, S.Z.; Ding, D.C. Association of hysterectomy with bipolar disorder risk: A
population-based cohort study. Depress. Anxiety 2019, 36, 543–551. [CrossRef]

94. Sieberg, C.B.; Lunde, C.E.; Borsook, D. Endometriosis and pain in the adolescent- striking early to limit suffering: A narrative
review. Neurosci. Biobehav. Rev. 2020, 108, 866–876. [CrossRef]

95. Vannuccini, S.; Lazzeri, L.; Orlandini, C.; Morgante, G.; Bifulco, G.; Fagiolini, A.; Petraglia, F. Mental health, pain symptoms and
systemic comorbidities in women with endometriosis: A cross-sectional study. J. Psychosom. Obstet. Gynaecol. 2018, 39, 315–320.
[CrossRef]

96. Zarbo, C.; Brugnera, A.; Dessi, V.; Barbetta, P.; Candeloro, I.; Secomandi, R.; Betto, E.; Malandrino, C.; Bellia, A.; Trezzi, G.; et al.
Cognitive and Personality Factors Implicated in Pain Experience in Women With Endometriosis: A Mixed-Method Study. Clin. J.
Pain 2019, 35, 948–957. [CrossRef]

97. APA. Diagnostic and Statistical Manual of Mental Disorders; APA: Washington, DC, USA, 2013.
98. Moussavi, S.; Chatterji, S.; Verdes, E.; Tandon, A.; Patel, V.; Ustun, B. Depression, chronic diseases, and decrements in health:

Results from the World Health Surveys. Lancet 2007, 370, 851–858. [CrossRef]
99. Turner, J.R.J. The management of pain. In Cognitive-Behavioral Therapy; Lea & Febeger: Philadelphia, PA, USA, 1990; pp. 1711–1721.

http://doi.org/10.1016/j.pain.2013.03.034
http://doi.org/10.1136/ard.62.8.755
http://doi.org/10.1097/PSY.0b013e318199d31b
http://doi.org/10.3109/0167482X.2012.729625
http://doi.org/10.1016/j.jpag.2012.12.006
http://doi.org/10.1046/j.1440-172X.2003.00396.x
http://doi.org/10.1186/1477-7525-9-41
http://www.ncbi.nlm.nih.gov/pubmed/21663624
http://doi.org/10.1177/1933719112438443
http://doi.org/10.1124/pr.113.008144
http://doi.org/10.1155/2014/786830
http://doi.org/10.1016/j.jad.2016.07.047
http://doi.org/10.1016/j.jad.2015.10.030
http://www.ncbi.nlm.nih.gov/pubmed/26544610
http://doi.org/10.1016/j.jad.2020.03.047
http://www.ncbi.nlm.nih.gov/pubmed/32275218
http://doi.org/10.1016/j.yhbeh.2017.09.005
http://www.ncbi.nlm.nih.gov/pubmed/28919554
http://doi.org/10.1007/s11011-019-00397-1
http://doi.org/10.1016/j.ejogrb.2015.08.015
http://doi.org/10.5498/wjp.v6.i3.339
http://www.ncbi.nlm.nih.gov/pubmed/27679773
http://doi.org/10.1111/j.1530-0277.1993.tb00762.x
http://doi.org/10.1016/S1701-2163(16)30050-0
http://doi.org/10.1002/da.22904
http://doi.org/10.1016/j.neubiorev.2019.12.004
http://doi.org/10.1080/0167482X.2017.1386171
http://doi.org/10.1097/AJP.0000000000000757
http://doi.org/10.1016/S0140-6736(07)61415-9


J. Clin. Med. 2021, 10, 1616 25 of 29

100. Rush, A.J.; Beck, A.T. Cognitive therapy of depression and suicide. Am. J. Psychother. 1978, 32, 201–219. [CrossRef] [PubMed]
101. Wright, J.H.; Beck, A.T. Cognitive therapy of depression: Theory and practice. Hosp. Community Psychiatry 1983, 34, 1119–1127.

[CrossRef] [PubMed]
102. Lewis, D.O.; Comite, F.; Mallouh, C.; Zadunaisky, L.; Hutchinson-Williams, K.; Cherksey, B.D.; Yeager, C. Bipolar mood disorder

and endometriosis: Preliminary findings. Am. J. Psychiatry 1987, 144, 1588–1591. [CrossRef]
103. Beck, A.T. Depression: Causes and Treatment; University of Philadelphia: Philadelphia, PA, USA, 1972.
104. Waller, K.G.; Shaw, R.W. Endometriosis, pelvic pain, and psychological functioning. Fertil. Steril. 1995, 63, 796–800. [CrossRef]
105. Lorencatto, C.; Petta, C.A.; Navarro, M.J.; Bahamondes, L.; Matos, A. Depression in women with endometriosis with and without

chronic pelvic pain. Acta Obstet. Gynecol. Scand. 2006, 85, 88–92. [CrossRef]
106. Steingold, K.A.; Cedars, M.; Lu, J.K.; Randle, D.; Judd, H.L.; Meldrum, D.R. Treatment of endometriosis with a long-acting

gonadotropin-releasing hormone agonist. Obstet. Gynecol. 1987, 69 Pt 1, 403–411.
107. Warnock, J.K.; Bundren, J.C.; Morris, D.W. Sertraline in the treatment of depression associated with gonadotropin-releasing

hormone agonist therapy. Biol. Psychiatry 1998, 43, 464–465. [CrossRef]
108. Lorencatto, C.; Vieira, M.J.; Marques, A.; Benetti-Pinto, C.L.; Petta, C.A. Evaluation of pain and depression in women with

endometriosis after a multi-professional group intervention. Rev. Assoc. Med. Bras. (1992) 2007, 53, 433–438. [CrossRef]
109. Siedentopf, F.; Tariverdian, N.; Rucke, M.; Kentenich, H.; Arck, P.C. Immune status, psychosocial distress and reduced quality of

life in infertile patients with endometriosis. Am. J. Reprod. Immunol. 2008, 60, 449–461. [CrossRef] [PubMed]
110. Sepulcri Rde, P.; Do Amaral, V.F. Depressive symptoms, anxiety, and quality of life in women with pelvic endometriosis. Eur. J.

Obstet. Gynecol. Reprod. Biol. 2009, 142, 53–56. [CrossRef]
111. Malhotra, S.C.; Chakrabarti, S. Developments in Psychiatry in India: Clinical, Research and Policy Perspectives; Springer India: New

Delhi, India, 2015; p. 636.
112. Kumar, A.G.V.; Maurya, A. Mental health and quality of life of chronic pelvic pain and endometriosis patients. J. Proj. Psychol.

Ment. Health 2010, 17, 153–157.
113. Kumar, V.; Khan, M.; Vilos, G.A.; Sharma, V. Revisiting the association between endometriosis and bipolar disorder. J. Obstet.

Gynaecol. Can. 2011, 33, 1141–1145. [CrossRef]
114. Nasyrova, R.F.; Sotnikova, L.S.; Baystrukova, N.V.; Krivoschchekova, G.V.; Novitsky, V.V.; Kupriyanova, I.E.; Semke, V.Y.;

Naslednikova, I.O.; Baykov, A.N. Psychoimmune interactions in women of reproductive age with endometriosis. Bull. Exp. Biol.
Med. 2011, 152, 93–97. [CrossRef] [PubMed]

115. De Graaff, A.A.; Van Lankveld, J.; Smits, L.J.; Van Beek, J.J.; Dunselman, G.A. Dyspareunia and depressive symptoms are
associated with impaired sexual functioning in women with endometriosis, whereas sexual functioning in their male partners is
not affected. Hum. Reprod. 2016, 31, 2577–2586. [CrossRef]

116. Donatti, L.; Ramos, D.G.; Andres, M.P.; Passman, L.J.; Podgaec, S. Patients with endometriosis using positive coping strategies
have less depression, stress and pelvic pain. Einstein (Sao Paulo) 2017, 15, 65–70. [CrossRef] [PubMed]

117. Spitzer, R.L.; Kroenke, K.; Williams, J.B. Validation and utility of a self-report version of PRIME-MD: The PHQ primary care study,
Primary Care Evaluation of Mental Disorders, Patient Health Questionnaire. JAMA 1999, 282, 1737–1744. [CrossRef] [PubMed]

118. Roomaney, R.; Kagee, A.; Heylen, S. Biopsychosocial predictors of symptoms of depression in a sample of South African women
diagnosed with endometriosis. Health Care Women Int. 2020, 41, 308–329. [CrossRef]

119. Walker, E.; Katon, W.; Jones, L.M.; Russo, J. Relationship between endometriosis and affective disorder. Am. J. Psychiatry 1989,
146, 380–381. [CrossRef] [PubMed]

120. Low, W.Y.; Edelmann, R.J.; Sutton, C. A psychological profile of endometriosis patients in comparison to patients with pelvic pain
of other origins. J. Psychosom. Res. 1993, 37, 111–116. [CrossRef]

121. Peveler, R.; Edwards, J.; Daddow, J.; Thomas, E. Psychosocial factors and chronic pelvic pain: A comparison of women with
endometriosis and with unexplained pain. J. Psychosom. Res. 1996, 40, 305–315. [CrossRef]

122. Roth, R.S.; Punch, M.; Bachman, J.E. Psychological factors in chronic pelvic pain due to endometriosis: A comparative study.
Gynecol. Obstet. Investig. 2011, 72, 15–19. [CrossRef]

123. Carey, E.T.; Martin, C.E.; Siedhoff, M.T.; Bair, E.D.; As-Sanie, S. Biopsychosocial correlates of persistent postsurgical pain in
women with endometriosis. Int. J. Gynaecol. Obstet. 2014, 124, 169–173. [CrossRef]

124. Friedl, F.; Riedl, D.; Fessler, S.; Wildt, L.; Walter, M.; Richter, R.; Schussler, G.; Bottcher, B. Impact of endometriosis on quality of
life, anxiety, and depression: An Austrian perspective. Arch. Gynecol. Obstet. 2015, 292, 1393–1399. [CrossRef]

125. Cagnacci, A.; Della Vecchia, E.; Xholli, A. Chronic pelvic pain improvement: Impact on quality of life and mood. Gynecol.
Endocrinol. 2019, 35, 502–505. [CrossRef]

126. Ghaemi, S.N.; Boiman, E.E.; Goodwin, F.K. Diagnosing bipolar disorder and the effect of antidepressants: A naturalistic study.
J. Clin. Psychiatry 2000, 61, 804–808. [CrossRef] [PubMed]

127. Hirschfeld, R.M.; Lewis, L.; Vornik, L.A. Perceptions and impact of bipolar disorder: How far have we really come? Results of the
national depressive and manic-depressive association 2000 survey of individuals with bipolar disorder. J. Clin. Psychiatry 2003,
64, 161–174. [CrossRef]

128. Lish, J.D.; Dime-Meenan, S.; Whybrow, P.C.; Price, R.A.; Hirschfeld, R.M. The National Depressive and Manic-depressive
Association (DMDA) survey of bipolar members. J. Affect. Disord. 1994, 31, 281–294. [CrossRef]

http://doi.org/10.1176/appi.psychotherapy.1978.32.2.201
http://www.ncbi.nlm.nih.gov/pubmed/677351
http://doi.org/10.1176/ps.34.12.1119
http://www.ncbi.nlm.nih.gov/pubmed/6642458
http://doi.org/10.1176/ajp.144.12.1588
http://doi.org/10.1016/S0015-0282(16)57484-6
http://doi.org/10.1080/00016340500456118
http://doi.org/10.1016/S0006-3223(97)00396-X
http://doi.org/10.1590/s0104-42302007000500020
http://doi.org/10.1111/j.1600-0897.2008.00644.x
http://www.ncbi.nlm.nih.gov/pubmed/19238750
http://doi.org/10.1016/j.ejogrb.2008.09.003
http://doi.org/10.1016/S1701-2163(16)35082-4
http://doi.org/10.1007/s10517-011-1463-0
http://www.ncbi.nlm.nih.gov/pubmed/22803050
http://doi.org/10.1093/humrep/dew215
http://doi.org/10.1590/s1679-45082017ao3911
http://www.ncbi.nlm.nih.gov/pubmed/28444092
http://doi.org/10.1001/jama.282.18.1737
http://www.ncbi.nlm.nih.gov/pubmed/10568646
http://doi.org/10.1080/07399332.2019.1624758
http://doi.org/10.1176/ajp.146.3.380
http://www.ncbi.nlm.nih.gov/pubmed/2784036
http://doi.org/10.1016/0022-3999(93)90077-S
http://doi.org/10.1016/0022-3999(95)00521-8
http://doi.org/10.1159/000321392
http://doi.org/10.1016/j.ijgo.2013.07.033
http://doi.org/10.1007/s00404-015-3789-8
http://doi.org/10.1080/09513590.2018.1540571
http://doi.org/10.4088/JCP.v61n1013
http://www.ncbi.nlm.nih.gov/pubmed/11078046
http://doi.org/10.4088/JCP.v64n0209
http://doi.org/10.1016/0165-0327(94)90104-X


J. Clin. Med. 2021, 10, 1616 26 of 29

129. Simpson, S.G.; Mcmahon, F.J.; Mcinnis, M.G.; Mackinnon, D.F.; Edwin, D.; Folstein, S.E.; Depaulo, J.R. Diagnostic reliability of
bipolar II disorder. Arch. Gen. Psychiatry 2002, 59, 736–740. [CrossRef] [PubMed]

130. Merikangas, K.R.; Herrell, R.; Swendsen, J.; Rossler, W.; Ajdacic-Gross, V.; Angst, J. Specificity of bipolar spectrum conditions in
the comorbidity of mood and substance use disorders: Results from the Zurich cohort study. Arch. Gen. Psychiatry 2008, 65, 47–52.
[CrossRef] [PubMed]

131. Wilens, T.E.; Biederman, J.; Martelon, M.; Zulauf, C.; Anderson, J.P.; Carrellas, N.W.; Yule, A.; Wozniak, J.; Fried, R.; Faraone, S.V.
Further Evidence for Smoking and Substance Use Disorders in Youth With Bipolar Disorder and Comorbid Conduct Disorder.
J. Clin. Psychiatry 2016, 77, 1420–1427. [CrossRef] [PubMed]

132. Dalton, E.J.; Cate-Carter, T.D.; Mundo, E.; Parikh, S.V.; Kennedy, J.L. Suicide risk in bipolar patients: The role of co-morbid
substance use disorders. Bipolar Disord. 2003, 5, 58–61. [CrossRef] [PubMed]

133. Cassidy, F.; Ahearn, E.P.; Carroll, B.J. Substance abuse in bipolar disorder. Bipolar Disord. 2001, 3, 181–188. [CrossRef]
134. Weiss, R.D.; Greenfield, S.F.; Najavits, L.M.; Soto, J.A.; Wyner, D.; Tohen, M.; Griffin, M.L. Medication compliance among patients

with bipolar disorder and substance use disorder. J. Clin. Psychiatry 1998, 59, 172–174. [CrossRef]
135. Singh, J.; Mattoo, S.K.; Sharan, P.; Basu, D. Quality of life and its correlates in patients with dual diagnosis of bipolar affective

disorder and substance dependence. Bipolar. Disord 2005, 7, 187–191. [CrossRef]
136. Lin, P.I.; Mcinnis, M.G.; Potash, J.B.; Willour, V.; Mackinnon, D.F.; Depaulo, J.R.; Zandi, P.P. Clinical correlates and familial

aggregation of age at onset in bipolar disorder. Am. J. Psychiatry 2006, 163, 240–246. [CrossRef]
137. Cardoso, T.A.; Bauer, I.E.; Jansen, K.; Suchting, R.; Zunta-Soares, G.; Quevedo, J.; Glahn, D.C.; Soares, J.C. Effect of alcohol and

illicit substance use on verbal memory among individuals with bipolar disorder. Psychiatry Res. 2016, 243, 225–231. [CrossRef]
138. Maremmani, A.G.; Bacciardi, S.; Gehring, N.D.; Cambioli, L.; Schutz, C.; Akiskal, H.S.; Jang, K.; Krausz, M. The impact of mood

symptomatology on pattern of substance use among homeless. J. Affect. Disord. 2015, 176, 164–170. [CrossRef]
139. Maremmani, A.G.; Bacciardi, S.; Gehring, N.D.; Cambioli, L.; Schutz, C.; Jang, K.; Krausz, M. Substance Use Among Homeless

Individuals with Schizophrenia and Bipolar Disorder. J. Nerv. Ment. Dis. 2017, 205, 173–177. [CrossRef]
140. Maremmani, A.G.I.; Bacciardi, S.; Somers, J.M.; Nikoo, M.; Schutz, C.; Jang, K.L.; Krausz, M. Substance Dependence Among

Bipolar, Unipolar Depression and Psychotic Homeless: A Canadian National Study. Front. Psychiatry 2018, 9, 701. [CrossRef]
141. Maremmani, I.; Canoniero, S.; Pacini, M.; Lazzeri, A.; Placidi, G.F. Opioids and cannabinoids abuse among bipolar patients.

Heroin Addict. Relat. Clin. Probl. 2000, 2, 35–42.
142. Maremmani, I.; Pacini, M.; Perugi, G. Addictive disorders, bipolar spectrum and the impulsive link: The psychopathology of a

self-regenerating pathway. Heroin Addict. Relat. Clin. Probl. 2005, 7, 33–46.
143. Bacciardi, S.; Maremmani, A.G.I.; Rovai, L.; Rugani, F.; Pani, P.P.; Pacini, M.; Dell’osso, L.; Akiskal, H.S.; Maremmani, I. Drug

(heroin) addiction, bipolar spectrum and impulse control disorders. Heroin Addict. Relat. Clin. Probl. 2013, 15, 29–36.
144. Oinonen, K.A.; Mazmanian, D. Effects of oral contraceptives on daily self-ratings of positive and negative affect. J. Psychosom. Res.

2001, 51, 647–658. [CrossRef]
145. Oinonen, K.A.; Mazmanian, D. To what extent do oral contraceptives influence mood and affect? J. Affect. Disord. 2002, 70,

229–240. [CrossRef]
146. Sanders, S.A.; Graham, C.A.; Bass, J.L.; Bancroft, J. A prospective study of the effects of oral contraceptives on sexuality and

well-being and their relationship to discontinuation. Contraception 2001, 64, 51–58. [CrossRef]
147. Warnock, J.K.; Bundren, J.C.; Morris, D.W. Depressive mood symptoms associated with ovarian suppression. Fertil. Steril. 2000,

74, 984–986. [CrossRef]
148. Barnack, J.L.; Chrisler, J.C. The experience of chronic illness in women: A comparison between women with endometriosis and

women with chronic migraine headaches. Women Health 2007, 46, 115–133. [CrossRef]
149. Petrelluzzi, K.F.; Garcia, M.C.; Petta, C.A.; Grassi-Kassisse, D.M.; Spadari-Bratfisch, R.C. Salivary cortisol concentrations, stress

and quality of life in women with endometriosis and chronic pelvic pain. Stress 2008, 11, 390–397. [CrossRef]
150. Garalejic, E.; Bojovic-Jovic, D.; Damjanovic, A.; Arsic, B.; Pantic, I.; Turjacanin-Pantelic, D.; Perovic, M. Hamilton anxiety scale

(HAMA) in infertile women with endometriosis and its correlation with magnesium levels in peritoneal fluid. Psychiatr. Danub.
2010, 22, 64–67.

151. Gonzalez-Echevarria, A.M.; Rosario, E.; Acevedo, S.; Flores, I. Impact of coping strategies on quality of life of adolescents and
young women with endometriosis. J. Psychosom. Obstet. Gynaecol. 2019, 40, 138–145. [CrossRef] [PubMed]

152. Khantzian, E.J. The self-medication hypothesis of addictive disorders: Focus on heroin and cocaine dependence. Am. J. Psychiatry
1985, 142, 1259–1264. [CrossRef] [PubMed]

153. Khantzian, E.J. The self-medication hypothesis of substance use disorders: A reconsideration and recent applications. Harv. Rev.
Psychiatry 1997, 4, 231–244. [CrossRef] [PubMed]

154. Mariani, J.J.; Khantzian, E.J.; Levin, F.R. The self-medication hypothesis and psychostimulant treatment of cocaine dependence:
An update. Am. J. Addict. 2014, 23, 189–193. [CrossRef] [PubMed]

155. Mcallister, M.J. What Is Central Sensitization? Available online: https://wwwinstituteforchronicpainorg/understanding-chronic-
pain/what-is-chronic-pain/central-sensitization (accessed on 25 January 2021).

156. Ji, G.; Neugebauer, V. Differential effects of CRF1 and CRF2 receptor antagonists on pain-related sensitization of neurons in the
central nucleus of the amygdala. J. Neurophysiol. 2007, 97, 3893–3904. [CrossRef]

http://doi.org/10.1001/archpsyc.59.8.736
http://www.ncbi.nlm.nih.gov/pubmed/12150650
http://doi.org/10.1001/archgenpsychiatry.2007.18
http://www.ncbi.nlm.nih.gov/pubmed/18180428
http://doi.org/10.4088/JCP.14m09440
http://www.ncbi.nlm.nih.gov/pubmed/27574842
http://doi.org/10.1034/j.1399-5618.2003.00017.x
http://www.ncbi.nlm.nih.gov/pubmed/12656940
http://doi.org/10.1034/j.1399-5618.2001.30403.x
http://doi.org/10.4088/JCP.v59n0405
http://doi.org/10.1111/j.1399-5618.2004.00173.x
http://doi.org/10.1176/appi.ajp.163.2.240
http://doi.org/10.1016/j.psychres.2016.06.044
http://doi.org/10.1016/j.jad.2015.01.059
http://doi.org/10.1097/NMD.0000000000000462
http://doi.org/10.3389/fpsyt.2018.00701
http://doi.org/10.1016/S0022-3999(01)00240-9
http://doi.org/10.1016/S0165-0327(01)00356-1
http://doi.org/10.1016/S0010-7824(01)00218-9
http://doi.org/10.1016/S0015-0282(00)01607-1
http://doi.org/10.1300/J013v46n01_08
http://doi.org/10.1080/10253890701840610
http://doi.org/10.1080/0167482X.2018.1450384
http://www.ncbi.nlm.nih.gov/pubmed/29648907
http://doi.org/10.1176/ajp.142.11.1259
http://www.ncbi.nlm.nih.gov/pubmed/3904487
http://doi.org/10.3109/10673229709030550
http://www.ncbi.nlm.nih.gov/pubmed/9385000
http://doi.org/10.1111/j.1521-0391.2013.12086.x
http://www.ncbi.nlm.nih.gov/pubmed/25187055
https://wwwinstituteforchronicpainorg/understanding-chronic-pain/what-is-chronic-pain/central-sensitization
https://wwwinstituteforchronicpainorg/understanding-chronic-pain/what-is-chronic-pain/central-sensitization
http://doi.org/10.1152/jn.00135.2007


J. Clin. Med. 2021, 10, 1616 27 of 29

157. Martinez-Lavin, M. Biology and therapy of fibromyalgia. Stress, the stress response system, and fibromyalgia. Arthritis Res. Ther.
2007, 9, 216. [CrossRef] [PubMed]

158. Meeus, M.; Nijs, J. Central sensitization: A biopsychosocial explanation for chronic widespread pain in patients with fibromyalgia
and chronic fatigue syndrome. Clin. Rheumatol. 2007, 26, 465–473. [CrossRef]

159. Yunus, M.B. Fibromyalgia and overlapping disorders: The unifying concept of central sensitivity syndromes. Semin. Arthritis
Rheum. 2007, 36, 339–356. [CrossRef] [PubMed]

160. Blackburn-Munro, G.; Blackburn-Munro, R.E. Chronic pain, chronic stress and depression: Coincidence or consequence?
J. Neuroendocrinol. 2001, 13, 1009–1023. [CrossRef] [PubMed]

161. Chen, Y. Advances in the pathophysiology of tension-type headache: From stress to central sensitization. Curr. Pain Headache Rep.
2009, 13, 484–494. [CrossRef] [PubMed]

162. Imbe, H.; Iwai-Liao, Y.; Senba, E. Stress-induced hyperalgesia: Animal models and putative mechanisms. Front. Biosci. 2006, 11,
2179–2192. [CrossRef]

163. Cloninger, C.R.; Svrakic, D.M.; Przybeck, T.R. A psychobiological model of temperament and character. Arch. Gen. Psychiatry
1993, 50, 975–990. [CrossRef]

164. Kraepelin, E.; Lange, I. Psychiatrie; Johann Ambrosius Barth Verlag: Leipzig, Germany, 1927.
165. Akiskal, H.S.; Akiskal, K.K. (Eds.) TEMPS: Temperament Evaluation of Memphis, Pisa, Paris and San Diego: Special issue.

J. Affect. Disord. 2005, 85, 1–242. [CrossRef]
166. Maremmani, I.; Akiskal, H.S.; Signoretta, S.; Liguori, A.; Perugi, G.; Cloninger, R. The relationship of Kraepelian affective

temperaments (as measured by TEMPS-I) to the tridimensional personality questionnaire (TPQ). J. Affect. Disord. 2005, 85, 17–27.
[CrossRef]

167. Rosenzweig, S. An investigation of the reliability of the Rosenzweig Picture-Frustration (P-F) Study, Children’s Form. J. Pers.
Assess. 1978, 42, 483–488. [CrossRef]

168. Gomibuchi, H.; Taketani, Y.; Doi, M.; Yoshida, K.; Mizukawa, H.; Kaneko, M.; Kohda, K.; Takei, T.; Kimura, Y.; Liang, S.G.; et al.
Is personality involved in the expression of dysmenorrhea in patients with endometriosis? Am. J. Obstet. Gynecol. 1993, 169,
723–725. [CrossRef]

169. Martin, C.E.; Johnson, E.; Wechter, M.E.; Leserman, J.; Zolnoun, D.A. Catastrophizing: A predictor of persistent pain among
women with endometriosis at 1 year. Hum. Reprod. 2011, 26, 3078–3084. [CrossRef] [PubMed]

170. Bylinka, J.; Oniszczenko, W. Temperament, Beliefs About Pain Control, and Pain Intensity in Endometriosis Patients. J. Clin.
Psychol. Med. Settings 2016, 23, 410–419. [CrossRef] [PubMed]

171. Facchin, F.; Barbara, G.; Dridi, D.; Alberico, D.; Buggio, L.; Somigliana, E.; Saita, E.; Vercellini, P. Mental health in women with
endometriosis: Searching for predictors of psychological distress. Hum. Reprod. 2017, 32, 1855–1861. [CrossRef] [PubMed]

172. Langas, A.M.; Malt, U.F.; Opjordsmoen, S. In-depth study of personality disorders in first-admission patients with substance use
disorders. BMC Psychiatry 2012, 12, 180. [CrossRef]

173. Roncero, C.; Daigre, C.; Barral, C.; Ros-Cucurull, E.; Grau-Lopez, L.; Rodriguez-Cintas, L.; Tarifa, N.; Casas, M.; Valero, S.
Neuroticism associated with cocaine-induced psychosis in cocaine-dependent patients: A cross-sectional observational study.
PLoS ONE 2014, 9, e106111. [CrossRef]

174. Roncero, C.; De Miguel, A.; Fumero, A.; Abad, A.C.; Martin, R.; Bethencourt, J.M.; Grau-Lopez, L.; Rodriguez-Cintas, L.; Daigre,
C. Anxiety and Depression in Drug-Dependent Patients with Cluster C Personality Disorders. Front. Psychiatry 2018, 9, 19.
[CrossRef]

175. Skinstad, A.H.; Swain, A. Comorbidity in a clinical sample of substance abusers. Am. J. Drug Alcohol Abuse 2001, 27, 45–64.
[CrossRef]

176. Thomas, V.H.; Melchert, T.P.; Banken, J.A. Substance dependence and personality disorders: Comorbidity and treatment outcome
in an inpatient treatment population. J. Stud. Alcohol 1999, 60, 271–277. [CrossRef]

177. Kokkevi, A.; Stefanis, N.; Anastasopoulou, E.; Kostogianni, C. Personality disorders in drug abusers: Prevalence and their
association with AXIS I disorders as predictors of treatment retention. Addict. Behav. 1998, 23, 841–853. [CrossRef]

178. Duran, L.A.; Iglesias, E.B. Patterns and personality disorders in persons with cocaine dependence in treatment. Psicothema 2006,
18, 578–583.

179. Vergara-Moragues, E.; Gonzalez-Saiz, F.; Lozano, O.M.; Verdejo Garcia, A. Psychopathological stability of personality disorders
in substance abuse patients treated in a therapeutic community. J. Addict. Dis. 2013, 32, 343–353. [CrossRef] [PubMed]

180. Arendt, M.; Rosenberg, R.; Fjordback, L.; Brandholdt, J.; Foldager, L.; Sher, L.; Munk-Jorgensen, P. Testing the self-medication
hypothesis of depression and aggression in cannabis-dependent subjects. Psychol. Med. 2007, 37, 935–945. [CrossRef] [PubMed]

181. Verheul, R. Co-morbidity of personality disorders in individuals with substance use disorders. Eur. Psychiatry 2001, 16, 274–282.
[CrossRef]

182. Selzer, M.L.; Vinokur, A.; Van Rooijen, L. A self-administered Short Michigan Alcoholism Screening Test (SMAST). J. Stud. Alcohol
1975, 36, 117–126. [CrossRef] [PubMed]

183. Lamvu, G.; Soliman, A.M.; Manthena, S.R.; Gordon, K.; Knight, J.; Taylor, H.S. Patterns of Prescription Opioid Use in Women
With Endometriosis: Evaluating Prolonged Use, Daily Dose, and Concomitant Use With Benzodiazepines. Obstet. Gynecol. 2019,
133, 1120–1130. [CrossRef]

http://doi.org/10.1186/ar2146
http://www.ncbi.nlm.nih.gov/pubmed/17626613
http://doi.org/10.1007/s10067-006-0433-9
http://doi.org/10.1016/j.semarthrit.2006.12.009
http://www.ncbi.nlm.nih.gov/pubmed/17350675
http://doi.org/10.1046/j.0007-1331.2001.00727.x
http://www.ncbi.nlm.nih.gov/pubmed/11722697
http://doi.org/10.1007/s11916-009-0078-x
http://www.ncbi.nlm.nih.gov/pubmed/19889292
http://doi.org/10.2741/1960
http://doi.org/10.1001/archpsyc.1993.01820240059008
http://doi.org/10.1016/j.jad.2004.12.003
http://doi.org/10.1016/S0165-0327(03)00099-5
http://doi.org/10.1207/s15327752jpa4205_7
http://doi.org/10.1016/0002-9378(93)90651-X
http://doi.org/10.1093/humrep/der292
http://www.ncbi.nlm.nih.gov/pubmed/21900393
http://doi.org/10.1007/s10880-016-9473-8
http://www.ncbi.nlm.nih.gov/pubmed/27738846
http://doi.org/10.1093/humrep/dex249
http://www.ncbi.nlm.nih.gov/pubmed/28854724
http://doi.org/10.1186/1471-244X-12-180
http://doi.org/10.1371/journal.pone.0106111
http://doi.org/10.3389/fpsyt.2018.00019
http://doi.org/10.1081/ADA-100103118
http://doi.org/10.15288/jsa.1999.60.271
http://doi.org/10.1016/S0306-4603(98)00071-9
http://doi.org/10.1080/10550887.2013.854154
http://www.ncbi.nlm.nih.gov/pubmed/24325768
http://doi.org/10.1017/S0033291706009688
http://www.ncbi.nlm.nih.gov/pubmed/17202003
http://doi.org/10.1016/S0924-9338(01)00578-8
http://doi.org/10.15288/jsa.1975.36.117
http://www.ncbi.nlm.nih.gov/pubmed/238068
http://doi.org/10.1097/AOG.0000000000003267


J. Clin. Med. 2021, 10, 1616 28 of 29

184. Seng, J.S.; Clark, M.K.; Mccarthy, A.M.; Ronis, D.L. PTSD and physical comorbidity among women receiving Medicaid: Results
from service-use data. J. Trauma. Stress 2006, 19, 45–56. [CrossRef] [PubMed]

185. Tietjen, G.E.; Brandes, J.L.; Peterlin, B.L.; Eloff, A.; Dafer, R.M.; Stein, M.R.; Drexler, E.; Martin, V.T.; Hutchinson, S.; Aurora,
S.K.; et al. Childhood maltreatment and migraine (part III). Association with comorbid pain conditions. Headache 2010, 50, 42–51.
[CrossRef] [PubMed]

186. Schliep, K.C.; Mumford, S.L.; Johnstone, E.B.; Peterson, C.M.; Sharp, H.T.; Stanford, J.B.; Chen, Z.; Backonja, U.; Wallace, M.E.;
Buck Louis, G.M. Sexual and physical abuse and gynecologic disorders. Hum. Reprod. 2016, 31, 1904–1912. [CrossRef]

187. Liebermann, C.; Kohl Schwartz, A.S.; Charpidou, T.; Geraedts, K.; Rauchfuss, M.; Wolfler, M.; Von Orelli, S.; Haberlin, F.; Eberhard,
M.; Imesch, P.; et al. Maltreatment during childhood: A risk factor for the development of endometriosis? Hum. Reprod. 2018, 33,
1449–1458. [CrossRef]

188. Harris, H.R.; Wieser, F.; Vitonis, A.F.; Rich-Edwards, J.; Boynton-Jarrett, R.; Bertone-Johnson, E.R.; Missmer, S.A. Early life abuse
and risk of endometriosis. Hum. Reprod. 2018, 33, 1657–1668. [CrossRef] [PubMed]

189. Mclean, S.A.; Clauw, D.J.; Abelson, J.L.; Liberzon, I. The development of persistent pain and psychological morbidity after motor
vehicle collision: Integrating the potential role of stress response systems into a biopsychosocial model. Psychosom. Med. 2005, 67,
783–790. [CrossRef] [PubMed]

190. Nicol, A.L.; Sieberg, C.B.; Clauw, D.J.; Hassett, A.L.; Moser, S.E.; Brummett, C.M. The Association Between a History of Lifetime
Traumatic Events and Pain Severity, Physical Function, and Affective Distress in Patients With Chronic Pain. J. Pain 2016, 17,
1334–1348. [CrossRef]

191. Coelho, R.; Viola, T.W.; Walss-Bass, C.; Brietzke, E.; Grassi-Oliveira, R. Childhood maltreatment and inflammatory markers: A
systematic review. Acta Psychiatr. Scand. 2014, 129, 180–192. [CrossRef]

192. Nezhat, F.; Datta, M.S.; Hanson, V.; Pejovic, T.; Nezhat, C.; Nezhat, C. The relationship of endometriosis and ovarian malignancy:
A review. Fertil. Steril. 2008, 90, 1559–1570. [CrossRef]

193. Harrop-Griffiths, J.; Katon, W.; Walker, E.; Holm, L.; Russo, J.; Hickok, L. The association between chronic pelvic pain, psychiatric
diagnoses, and childhood sexual abuse. Obstet. Gynecol. 1988, 71, 589–594.

194. Sinaii, N.; Cleary, S.D.; Ballweg, M.L.; Nieman, L.K.; Stratton, P. High rates of autoimmune and endocrine disorders, fibromyalgia,
chronic fatigue syndrome and atopic diseases among women with endometriosis: A survey analysis. Hum. Reprod. 2002, 17,
2715–2724. [CrossRef]

195. Bentsen, I.L.; Giraldi, A.G.; Kristensen, E.; Andersen, H.S. Systematic Review of Sexual Dysfunction Among Veterans with
Post-Traumatic Stress Disorder. Sex. Med. Rev. 2015, 3, 78–87. [CrossRef]

196. Cosgrove, D.J.; Gordon, Z.; Bernie, J.E.; Hami, S.; Montoya, D.; Stein, M.B.; Monga, M. Sexual dysfunction in combat veterans
with post-traumatic stress disorder. Urology 2002, 60, 881–884. [CrossRef]

197. Letica-Crepulja, M.; Stevanovic, A.; Protuder, M.; Popovic, B.; Salopek-Ziha, D.; Vondracek, S. Predictors of Sexual Dysfunction in
Veterans with Post-Traumatic Stress Disorder. J. Clin. Med. 2019, 8, 432. [CrossRef]

198. Tran, J.K.; Dunckel, G.; Teng, E.J. Sexual dysfunction in veterans with post-traumatic stress disorder. J. Sex. Med. 2015, 12, 847–855.
[CrossRef] [PubMed]

199. Jarva, J.A.; Oinonen, K.A. Do oral contraceptives act as mood stabilizers? Evidence of positive affect stabilization. Arch. Womens
Ment. Health 2007, 10, 225–234. [CrossRef] [PubMed]

200. Frey, B.N.; Dias, R.S. Sex hormones and biomarkers of neuroprotection and neurodegeneration: Implications for female reproduc-
tive events in bipolar disorder. Bipolar Disord. 2014, 16, 48–57. [CrossRef]

201. Joffe, H.; Cohen, L.S.; Suppes, T.; Mclaughlin, W.L.; Lavori, P.; Adams, J.M.; Hwang, C.H.; Hall, J.E.; Sachs, G.S. Valproate is
associated with new-onset oligoamenorrhea with hyperandrogenism in women with bipolar disorder. Biol. Psychiatry 2006, 59,
1078–1086. [CrossRef] [PubMed]

202. Fairbanks, F.; Abdo, C.H.; Baracat, E.C.; Podgaec, S. Endometriosis doubles the risk of sexual dysfunction: A cross-sectional study
in a large amount of patients. Gynecol. Endocrinol. 2017, 33, 544–547. [CrossRef] [PubMed]

203. Warzecha, D.; Szymusik, I.; Wielgos, M.; Pietrzak, B. The Impact of Endometriosis on the Quality of Life and the Incidence of
Depression-A Cohort Study. Int. J. Environ. Res. Public Health 2020, 17, 3641. [CrossRef] [PubMed]

204. Wahl, K.J.; Orr, N.L.; Lisonek, M.; Noga, H.; Bedaiwy, M.A.; Williams, C.; Allaire, C.; Albert, A.Y.; Smith, K.B.; Cox, S.; et al. Deep
Dyspareunia, Superficial Dyspareunia, and Infertility Concerns Among Women with Endometriosis: A Cross-Sectional Study.
Sex. Med. 2020, 8, 274–281. [CrossRef]

205. Jodoin, M.; Bergeron, S.; Khalife, S.; Dupuis, M.J.; Desrochers, G.; Leclerc, B. Male partners of women with provoked vestibulody-
nia: Attributions for pain and their implications for dyadic adjustment, sexual satisfaction, and psychological distress. J. Sex. Med.
2008, 5, 2862–2870. [CrossRef] [PubMed]

206. Smith, K.B.; Pukall, C.F. Sexual function, relationship adjustment, and the relational impact of pain in male partners of women
with provoked vulvar pain. J. Sex. Med. 2014, 11, 1283–1293. [CrossRef]

207. Boerner, K.E.; Rosen, N.O. Acceptance of vulvovaginal pain in women with provoked vestibulodynia and their partners:
Associations with pain, psychological, and sexual adjustment. J. Sex. Med. 2015, 12, 1450–1462. [CrossRef] [PubMed]

208. Rosen, N.O.; Dewitte, M.; Merwin, K.; Bergeron, S. Interpersonal Goals and Well-Being in Couples Coping with Genito-Pelvic
Pain. Arch. Sex. Behav. 2017, 46, 2007–2019. [CrossRef]

http://doi.org/10.1002/jts.20097
http://www.ncbi.nlm.nih.gov/pubmed/16568470
http://doi.org/10.1111/j.1526-4610.2009.01558.x
http://www.ncbi.nlm.nih.gov/pubmed/19845780
http://doi.org/10.1093/humrep/dew153
http://doi.org/10.1093/humrep/dey111
http://doi.org/10.1093/humrep/dey248
http://www.ncbi.nlm.nih.gov/pubmed/30016439
http://doi.org/10.1097/01.psy.0000181276.49204.bb
http://www.ncbi.nlm.nih.gov/pubmed/16204439
http://doi.org/10.1016/j.jpain.2016.09.003
http://doi.org/10.1111/acps.12217
http://doi.org/10.1016/j.fertnstert.2008.08.007
http://doi.org/10.1093/humrep/17.10.2715
http://doi.org/10.1002/smrj.47
http://doi.org/10.1016/S0090-4295(02)01899-X
http://doi.org/10.3390/jcm8040432
http://doi.org/10.1111/jsm.12823
http://www.ncbi.nlm.nih.gov/pubmed/25665140
http://doi.org/10.1007/s00737-007-0197-5
http://www.ncbi.nlm.nih.gov/pubmed/17713839
http://doi.org/10.1111/bdi.12151
http://doi.org/10.1016/j.biopsych.2005.10.017
http://www.ncbi.nlm.nih.gov/pubmed/16448626
http://doi.org/10.1080/09513590.2017.1302421
http://www.ncbi.nlm.nih.gov/pubmed/28347195
http://doi.org/10.3390/ijerph17103641
http://www.ncbi.nlm.nih.gov/pubmed/32455821
http://doi.org/10.1016/j.esxm.2020.01.002
http://doi.org/10.1111/j.1743-6109.2008.00950.x
http://www.ncbi.nlm.nih.gov/pubmed/18637992
http://doi.org/10.1111/jsm.12484
http://doi.org/10.1111/jsm.12889
http://www.ncbi.nlm.nih.gov/pubmed/25869256
http://doi.org/10.1007/s10508-016-0877-1


J. Clin. Med. 2021, 10, 1616 29 of 29

209. Atmaca, M. Selective Serotonin Reuptake Inhibitor-Induced Sexual Dysfunction: Current Management Perspectives.
Neuropsychiatr. Dis. Treat. 2020, 16, 1043–1050. [CrossRef] [PubMed]

210. Casado-Espada, N.M.; De Alarcon, R.; De La Iglesia-Larrad, J.I.; Bote-Bonaechea, B.; Montejo, A.L. Hormonal Contraceptives,
Female Sexual Dysfunction, and Managing Strategies: A Review. J. Clin. Med. 2019, 8, 908. [CrossRef] [PubMed]

211. Montejo, A.L.; Prieto, N.; De Alarcon, R.; Casado-Espada, N.; De La Iglesia, J.; Montejo, L. Management Strategies for
Antidepressant-Related Sexual Dysfunction: A Clinical Approach. J. Clin. Med. 2019, 8, 1640. [CrossRef]

http://doi.org/10.2147/NDT.S185757
http://www.ncbi.nlm.nih.gov/pubmed/32368066
http://doi.org/10.3390/jcm8060908
http://www.ncbi.nlm.nih.gov/pubmed/31242625
http://doi.org/10.3390/jcm8101640

	Introduction 
	Endometriosis 
	Pain 
	Neuropsychiatric Symptoms 
	Aim of This Narrative Review 

	Neuropsychiatry and Endometriosis: The State of the Art 
	Depressive Disorders and Endometriosis 
	Bipolar Disorder and Endometriosis 
	Anxiety Disorders, Panic-Agoraphobic Spectrum Disorders and Endometriosis 
	Temperaments, Personality Traits and Endometriosis 
	Substance Use Disorders and Endometriosis 
	Posttraumatic Stress Disorder (PTSD) and Endometriosis 

	Final Remarks 
	References

