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Abstract

Purpose 8-10% of women experience vulvar pain. We aim to summarize the current literature on pathogenetic mechanisms
of vulvodynia, and highlight its invisible nature, that often results in misdiagnosis, prolonged diagnostic process and/or
inappropriate care.

Methods A comprehensive search was conducted on the main medical databases, including studies up to April 30, 2025.
The statements were internally discussed, and levels of evidence were provided according to the Oxford 2011 LoE criteria.
Results The panel highlights the multifactorial and complex systems underlying vulvodynia, advocating for a more com-
prehensive and genuinely holistic evaluation of this condition. We discuss the role of vulvovaginal dysbiosis and vestibu-
lar inflammation, increased neuronal density, central sensitization, pelvic floor muscle dysfunction/hypertonicity, reduced
plasma sex steroids levels, reduced expression/altered function of estrogen and androgen receptors, prolonged and early use
of Combined Hormonal Contraceptives, and psychological distress, including symptoms of anxiety and depression.
Conclusion Vulvodynia is an often-unrecognized condition that significantly impacts a woman’s quality of life. Our under-
standing of its underlying mechanisms is still limited, and more research is urgently needed. These gaps in knowledge pose
major challenges for the diagnosis and effective treatment of the condition.
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Introduction

Genital pain is a common complaint affecting both pre- and
postmenopausal women, typically emerging during repro-
ductive age. Vulvar pain represents one of the more com-
mon forms of localized chronic pain with 8—10% of women
experiencing this condition [1]. However, the exact preva-
lence is difficult to estimate, due to the stigma related to
sexual dysfunctions in general, and to female sexual dys-
functions (FSD) in particular, but also to underreporting,
misdiagnosis and changing definitions during recent years.

Vulvodynia is defined as a chronic pain syndrome affect-
ing the vulva, characterized by persistent or recurring dis-
comfort, burning, or pain, localized to specific areas or
diffuse. These symptoms significantly impact on a woman’s
quality of life, affecting physical activities, sexual inter-
course, and emotional well-being [1].

Unfortunately, the current edition of the Diagnostic and
statistical manual of mental disorders (DSM-5) does not
classify vulvodynia as a FSD itself, but recognizes it as a
condition that can contribute to or cause genito-pelvic pain/
penetration disorder (GPPPD), which is classified as a sex-
ual dysfunction [2]. However, since “the pain is not sexual,
the sex is painful” [3], this taxonomy appears as one of the
more dramatic mistakes produced by the American Psychi-
atric Association when attempting to classify human sexual
disfunctions. It has, in fact, been correctly argued that a sig-
nificant number of vulvodynia patients which are included
in the GPPPD are at risk of an inappropriate therapeutic
approach [4].

For all these reasons, but also due to its complex nature
and the lack of visible signs of infection or lesions which
prevents a full medical attention, vulvodynia is often under-
diagnosed. Another barrier is represented by the etiopatho-
genetic mechanisms underlying the disease, which are far
from being fully understood, being believed to result from
a combination of factors, including neural proliferation
and irritation, hormonal changes, inflammation, and pel-
vic floor muscle dysfunction, amplified by the personality
and the experience. In fact, psychological factors, such as
stress, anxiety, and depression, are known sequelae and may

Table 1 Oxford Centre for Evidence-Based Medicine (CEBM) 2011
Levels of evidence and criteria [5]

Level of Criteria

evidence

1 Systematic review of randomized trials or n-of-1
trials

2 Randomized trial or observational study with
dramatic effect

3 Non-randomized controlled cohort/follow-up study
Good quality retrospective “case—control” or “case
series” studies

5 Expert opinion, mechanism-based reasoning
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also contribute to or exacerbate the condition. Due to the
complex nature of vulvodynia, proper management usu-
ally requires a multidisciplinary approach, including medi-
cal treatments, physical therapy, and psychological support
together with a dedicated sex therapy [1].

Despite the growing attention demonstrated by the medi-
cal community and the increasing awareness experienced
by patients worldwide, vulvodynia remains also under-
researched. This has led to a lack of standardized diagnostic
criteria and effective treatment options. In the absence of
clinical tests, the diagnosis relies on clinician judgement
after exclusion of all other recognized explanations of pain.

In this Position statement, we aim to summarize the cur-
rent literature on pathogenetic mechanisms of vulvodynia
(see Table 1), and highlight the invisible nature of this disor-
der, that often results in misdiagnosis, prolonged diagnostic
process and/or inappropriate care.

Methods

This position statement is based on a narrative literature
review of relevant studies. The review was not systematic,
but rather aimed to provide a comprehensive overview of
the current understanding of the condition. To ensure a thor-
ough and up-to-date analysis, we searched for articles pub-
lished up to April 30, 2025 using the PubMed database.

The review focused on etiology, and the topics were
selected to reflect the most pressing clinical questions. The
retrieved studies were reviewed and grouped by topic, with
a particular emphasis on the strength of the evidence. The
statements were internally discussed and The Level of Evi-
dence (LoE) for each statement was determined using the
Oxford Centre for Evidence-Based Medicine (CEBM) 2011
criteria. This framework classifies evidence into 5 levels,
from Level 1 (systematic reviews of randomized controlled
trials, RCTs) to Level 5 (expert opinion without explicit
critical appraisal) [5] (Table 1).

Definition and diagnosis

The definition of vulvodynia has undergone different modi-
fications, based on the increased knowledge about this con-
dition over the years. In 2015, the International Society for
the Study of Vulvovaginal Disease (ISSVD), the Interna-
tional Society for the Study of Women Sexual Health (ISS-
WSH) and the International Pelvic Pain Society (IPPS)
endorsed a Consensus Terminology and Classification of
Persistent Pain and Vulvodynia, elaborating a more com-
plete definition compared with those previously used [6].
In this document, vulvodynia was defined as vulvar pain
of at least 3 months’ duration, without a clear identifiable
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Table 2 Summary of clinical factors potentially pathogenetic mecha-
nisms of vulvodynia, including Oxford 2011 Levels of Evidence.
Modified from [6]

Factors potentially associated with the pathogenesis of Level of
vulvodynia evidence
Dysbiosis, inflammation 2
Neurologic mechanisms 2
-Central (spine, brain) 2
-Peripheral: neuroproliferation

Musculoskeletal (e.g., pelvic muscle overactivity) 3
Alterations in sex steroids levels or signaling 3
-Endogenous 3
-Pharmacologically induced

Body Mass Index, metabolic and nutritional aspects 3

Psychopathological traits (e.g., depression, anticipatory 2
anxiety, avoidant and anxious attachment) and cognitive
aspects (e.g., catastrophizing, self-efficacy)

Possible pathogenetic mechanisms of vulvodynia

Affective symptoms,
anxiety, pain-specific
coghnitive factors

Central
sensitization

- Altered
sex steroids
levels/receptors

Pelvic floor
dysfunction -

Dysbiosis and
inflammation

Increased
neuronal density

Fig 1 Possible pathogenetic mechanisms of vulvodynia

cause, with potential associated factors [6], and stressing
the difference between vulvar pain and vulvodynia. Indeed,
vulvar pain is described as a pain with a clear identifiable
cause, that could be infectious (e.g. herpes), inflammatory
(e.g. lichen), neoplastic (e.g. Paget disease), neurologic (e.g.
post-herpetic neuralgia), traumatic (e.g. female genital cut-
ting), iatrogenic (e.g. chemotherapy) or due to hormonal
deficiencies (e.g. vulvovaginal atrophy, VVA). Further-
more, the Consensus emphasized the presence of factors
potentially associated with vulvodynia, thus stressing its
multimodal origin and the need of tailoring the therapeutic
strategy to the single patient [6].

The same group identified several descriptors related to
location, provocation, onset, and temporal pattern: localized
(e.g. vestibulodynia, clitorodynia), generalized or mixed,;
provoked (e.g. contact), spontaneous or mixed; primary
or secondary, in relation to initial onset; and intermittent,
persistent, constant, immediate or delayed, according to
the temporal pattern [7]. Provoked vestibulodynia (PVD),
previously known as Vulvar vestibulitis syndrome, is the
main subtype of vulvodynia, in which painful sensation is

confined to the vestibule, an embryologically distinct band
of tissue surrounding the vaginal opening, and provoked
by mechanical stimulation, such as touch [6]. According to
modified Friedrich’s criteria, it has been suggested to diag-
nose PVD in the presence of moderate to severe pain during
attempted penetration with pain limited to the vulvar vesti-
bule, that is confirmed by a cotton-swab test [8].

In January 2022, vulvodynia was included, for the first
time, in the category of “chronic primary visceral pain” in
the 11th revision of the International Statistical Classifica-
tion of Diseases and Related Health Problems, thus classify-
ing this condition as a chronic pain syndrome [9, 10].

In the following sections we discuss each of the potential
pathogenetic mechanisms of vulvodynia that are presented
in Table 2. These discussions are not exhaustive, but meant
only to provide an essential base necessary to understand
the putative causal associations and mechanisms (see also
Fig. 1).

Dysbiosis and the role of the inflammatory response

Statement #1 The role of vaginal microbiota composition
and vulvovaginal dysbiosis in vulvodynia remains unclear.
(Expert Opinion,).

Statement #2 Vestibular inflammation caused by an
unregulated cytokines response consequent to a previously
dysregulated vaginal microbiota has been proposed as one

of the leading mechanisms in the etiology of provoked ves-
tibulodynia (PVD). (Loe3).

Evidence

The evidence regarding the role of infections and inflam-
mation in the pathogenesis of vulvodynia, probably acting
through the onset and maintaining of an abnormal immune
response to a previously dysregulated microbiome, is still
inconclusive [11-13]. These processes seem to play a role
especially in cases of PVD. In fact, the vulvar vestibule,
derived from the endoderm—as the bladder and anterior
urethral wall-, displays unique immune properties, aimed at
facilitating the rapid detection of pathogens at a critical ana-
tomical gateway to the reproductive tract [14]. In fibroblast
strains obtained from women affected by PVD, an enhanced
pro-inflammatory response to yeast pathogens was detected
compared with pain-free controls, suggesting their critical
role in an early step of the pathogenesis and pain genera-
tion [15]. Similarly, a significant elevation of Dectin-1, a
surface receptor that binds Candida albicans cell wall glu-
can, was found in cases versus controls, with a particular
increase in cells derived from the vestibule compared with
those from the external vulva [16]. Noteworthy, block-
ing Dectin-1 signaling significantly reduced production or
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activities of pro-inflammatory mediators by fibroblasts [17].
More recently, the same group of research further demon-
strated the link between inflammation and pain, by provid-
ing evidence that an imbalance in pro-resolving lipids and
exaggerated responses to inflammatory stimuli in the vesti-
bule lead to the activation of the transient receptor potential
cation channel subfamily V member 4 (TRPV4), involved
in conducting pain signals [18].

Consistent with these data, clinical studies indicate that
approximately 70% of women with vulvodynia report a
history of frequent or severe yeast infections [11-13]. A
case—control study retrospectively assessed the correlation
between recurrent vulvovaginal yeast infections prior and
subsequent to vulvodynia diagnosis compared to controls
from the general population [19]. A history of>10 yeast
infections was associated with currently diagnosed vulvo-
dynia, after adjustment for age, age at first intercourse, and
history of urinary tract infections (UTIs) (adjusted odds
ratio 5.5) [19]. Similarly, vulvodynia was linked to a two-
fold increased chance of developing yeast infections in the
future, even after controlling for the history of yeast infec-
tions before vulvodynia onset [19]. However, this study
was based on self-reported data, carrying a relevant risk of
misreported information and potential overestimation or
underestimation of effect sizes. Moreover, given the cross-
sectional nature of studies, it is not clear whether recurrent
yeast infections play a role in the predisposition to vulvo-
dynia, or if recurrent infections are a consequence of the
development of vulvodynia itself. A recent retrospective
analysis of data collected from 2017 to 2020, based on geni-
tal culture diagnostic tests, provided conflictual findings,
showing no association between vulvodynia and vaginitis;
on the other hand, factors correlated with vulvodynia were
low Body mass index (BMI) and anxiety [20]. To explain
these inconsistencies, it could be hypothesized that the
individual risk of developing infection-related vulvodynia
depends on many variables, including characteristics of the
infectious agent, host susceptibility associated with specific
genotypes, epigenetics and genetic expression/proteomics,
the immune response, alterations of the vaginal microbiota
and of the metabolites produced by the local flora (vaginal
metabolome) [21].

Beyond yeast infections, there has been a growing
interest in exploring the potential role of physiologic,
paraphysiologic, and pathological variations in vaginal
microbiota composition in the etiology of vulvodynia. A
study of women with localized provoked vestibulodynia
found that their vaginal microbiota had less bacterial diver-
sity compared to a control group; the study specifically
associated the Ochrobactrum genus and Pseudomonada-
ceae family with the condition [22]. Another case—control
study revealed that Lactobacillus gasseri was more often
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dominant than other Lactobacillus species in the vagina
and vestibule only in women with provoked vestibulodynia
but not in healthy women, showing a significant correlation
with pain severity [23]. It has been hypothesized that while
this microorganism indicates a normal vaginal microflora, it
may provide reduced defensive capacity and evolve toward
an unstable microbiota, acting as an element of vulnerabil-
ity for dysbiosis [23]. Overall, despite growing interest in
this topic, the evidence remains inconsistent. Accordingly,
a recent systematic review on § case—control studies con-
cluded that no specific bacterial taxa were consistently asso-
ciated with vulvodynia, and that the relationship between
vaginal microbiota diversity and vulvodynia is still not fully
understood [24].

Neurological involvement

Statement #3 Acquired and congenital increased neuronal
density in the vestibule may play a role in a specific subtype
of vulvodynia, named neuroproliferative vestibulodynia
(Loe2).

Statement #4 Central sensitization could act as the com-
mon etiology for vulvodynia and other overlapping chronic
pain conditions such as fibromyalgia, endometriosis, inter-
stitial cystitis/bladder pain syndrome (IC/BPS), and irri-
table bowel syndrome (IBS), which should be proactively
investigated to provide a complete management strategy.
(Loe2).

Evidence

A neurological component has been proposed as one of
the mechanisms contributing to the pathogenesis of vulvo-
dynia at different levels, including alterations of nocicep-
tor density, changes in synaptic function and response to
non-noxious stimuli, reduction in threshold for neural acti-
vation, and an expansion of the receptive field beyond the
initially affected tissue, involving both central and periph-
eral pathways.

Neuroproliferative vestibulodynia

Similar to inflammation, peripheral neurologic involvement
seems to play a role especially in the vestibule. In fact, neu-
roproliferative vestibulodynia is considered a subcategory
of vestibulodynia, in which up to a tenfold increase in the
density of C-afferent nociceptors can be demonstrated in the
vestibular tissue [25]. This increased neuronal density has
been attributed to proliferation secondary to enhanced cyto-
kine synthesis (acquired forms) or to congenital hyperplasia
in tissues derived from the primitive urogenital sinus (con-
genital forms), and is consistent with the clinical presentation
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characterized by mechanical allodynia and hyperalgesia in
the vestibule with no apparent signs on physical examina-
tion [26]. Interestingly, inflammation-triggered neuroprolif-
eration in the vulvar vestibule, in endometriosis epithelium/
stroma and in the pelvic peritoneum has been claimed as
the common denominator in cases of vulvodynia associated
with endometriosis [27]. In patients with neuroproliferative
vestibulodynia, immunohistochemistry studies performed
on tissue samples derived from biopsy or therapeutical ves-
tibulectomy show an increased in neuronal markers [such as
protein gene product (PGP) 9.5] and mast cell markers (e.g.
CD117) [28, 29]. The vanilloid receptor VR1 (TRPV1, an
ion channel that is found both pre- and post-synaptically),
triggered by capsaicin, noxious heat, protons, and chemi-
cals produced during inflammation, has been reported to be
overexpressed in vulvodynia tissues compared to controls
[30].

Noteworthy, it has been demonstrated that yeast chal-
lenge to vulvar tissue leads to a long-term increase of gene
expression of nerve growth factor (NGF) in the spinal cord,
which is counteracted by the stabilization of mast cells
activity [31]. Peripheral nerves and mast cells can establish
a vicious cycle of mutual activation through the release of
neuropeptides, tryptase, and histamine, thus maintaining an
elevated inflammatory state and leading to peripheral sen-
sitization and a transition from acute to chronic pain [32].

Central sensitization

Beyond allodynia, vulvodynia involves other neuropathic
pain features, namely central sensitization, which originates
from an alteration of pain processing pathways in the central
nervous system [33, 34]. Central sensitization is a phenom-
enon of synaptic neuroplasticity based on altered sensory
processing of the central nervous system, in which normal
sensory inputs evoke exaggerated and painful responses, an
expression of receptive field, and temporal dissociation of
stimulus and pain. Recent evidence has led to hypothesize
that central sensitization could act as the common etiology
for vulvodynia and other overlapping chronic pain condi-
tions such as fibromyalgia, endometriosis, chronic fatigue
syndrome, chronic migraine, temporomandibular disorders,
interstitial cystitis/bladder pain syndrome (IC/BPS), irri-
table bowel syndrome (IBS), and chronic low back pain
[35]. In particular, bowel dysfunctions appear as the most
commonly associated disorders in patients with chronic vul-
var pain, with a 2-to fourfold increased likelihood of IBS
diagnosis in those with vulvodynia [36], although a recent
study found a similar association for endometriosis and a
stronger association for fibromyalgia [37], both of which
are also chronic pain conditions and likely involve central
sensitization.

Accordingly, imaging studies revealed that PVD sub-
jects had significantly higher gray matter densities in pain
modulatory and stress-related areas, i.e. the parahippocam-
pal gyrus/hippocampus and basal ganglia, compared with
controls [38]. Additionally, in several of these regions, gray
matter was related to lowered pain thresholds and increased
pain catastrophizing scores [38]. These findings suggest the
presence of morphological alterations in supra-spinal pain
modulatory circuitry, which might contribute to the clinical
symptoms of patients with chronic vulvar pain.

Central sensitization may also affect response to treat-
ment. In a study conducted on 105 patients with vulvodynia,
33% had central sensitization according to the Convergence
PP Criteria [39]. Central sensitization was associated with
comorbidities, dyspareunia, pain with micturition, and pain
with defecation, with dyspareunia and pain with defecation
acting as independent prognostic factors for central sensi-
tization [39]. Noteworthy, the subgroup of subjects with
central sensitization responded worse to treatments (includ-
ing pelvic floor physiotherapy and neuromodulation) and
required a longer response time [39].

Pelvic floor muscle dysfunction

Statement #5 Studies investigating pelvic floor muscle
(PFM) dysfunction suggest the presence of hypertonicity
in women with vulvodynia, especially provoked vestibulo-
dynia; however, lack of consensus terminology and of vali-
dated methods of assessment complicate the interpretation
of data. (LoE3).

Evidence

A large clinical literature discusses the potential relevance
of pelvic floor increased tone in the etiology and as a poten-
tial target of treatment for several pelvic pain conditions,
including chronic vulvar pain. However, lack of consen-
sus terminology and normative data on muscle properties,
heterogeneous methods of assessment, and the use of tools
not validated to measure tone, complicate the interpreta-
tion of data [40]. Overall, most available studies provide
evidence of a hypertonic pelvic floor in women with PVD,
the subtype of vulvodynia which has been more extensively
investigated from this perspective. For example, Morin
and colleagues, using a dynamometric speculum combined
with surface electromyography, found greater PFM resting
forces and stiffness in 56 women with PVD compared with
controls, along with an increased active component, higher
passive properties and decreased strength, speed of contrac-
tion, coordination, and endurance [41]. Another study using
the same method (surface electromyography) and a digital
intravaginal assessment revealed that women with PVD had

@ Springer



Journal of Endocrinological Investigation

higher tonic activity in the pelvic muscles compared with
the control group, but only in the superficial layer, with
stronger contractile responses to painful pressure, decreased
flexibility and lower relaxation capacity [42]. Another issue
when exploring the relationship between PFM dysfunc-
tion and vulvodynia is that, given the cross-sectional nature
of available data, it cannot be excluded that the observed
hypertonicity represents a result of chronic pain instead of
a cause related to the pathogenesis of the condition [10]. A
bidirectional reciprocal-effects model may be most likely.

Vaginal delivery is well-recognized as one of the most
common causes of pelvic floor dysfunction [43], and sev-
eral studies have investigated the management and charac-
teristics of parturition in women diagnosed with vulvodynia
[44]. Specifically, operative delivery may cause imbalances
and functional modifications in the pelvic floor myofascia
and neural tissue, thus potentially contributing to the patho-
genesis of vulvodynia [45, 46]. Moreover, surgical interven-
tions such as episiotomy and subsequent episiorrhaphy can
modify local innervation, causing chronic pain and dyspa-
reunia [47]. However, the role of type of delivery as a risk
factor for vulvodynia is still debated.

PFM dysfunction as a pathogenetic factor in vulvodynia
is partly supported by descriptive data showing that phys-
iotherapy can contribute to alleviating symptoms of genital
pain. However, only one trial evaluated outcomes related
to PFM function and morphometry using ultrasound mea-
surements in 57 women with vulvodynia randomized to
kinesiotherapy plus amitriptyline or amitriptyline alone for
8 weeks [48]. In the kinesiotherapy group only, 4D transper-
ineal ultrasound suggested a greater excursion of the levator
ani muscle plate and increased symphysis-levator distance
after treatment, suggesting normalization of PFM tone [48].
Overall, outcome data on physiotherapy for treating PFM
dysfunction are not sufficient to prove its efficacy.

Sexual hormones, response, and imbalance

Statement #6 Reduced plasma estrogen and androgen lev-
els are associated with anatomic modifications of genital
tissues (e.g., vestibular mucosa), reduced pain threshold
and an increased local and neurogenic inflammation that
may potentially predispose to vestibulodynia in particular
individuals. (Loe3).

Statement #7 Symptoms of vulvodynia may be associ-
ated with a reduced expression/altered function of estrogen
receptor o. (ERa) and androgen receptor (AR). (Loe3).

Statement #8 Prolonged and early use of Combined
Hormonal Contraceptives (CHCs) has been associated with
symptoms of vulvodynia, however results are conflicting and
no RCT is available. (Loe3).
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Statement #9 Women with suspected vulvodynia should
be evaluated for the concurrent presence of hormonal con-
ditions that may contribute to vulvar pain. (LoE?2).

Evidence

The role of sex hormones in the pathogenesis of vulvodynia
is still debated. However, hormonal imbalance is recognized
as one of the possible contributing factors, as part of a mul-
tifactorial pathogenesis.

Endogenous sex steroids and their receptors

Sexual hormones, namely estrogens, androgens and proges-
tins, play an important role in maintaining the trophism and
functionality of the genitals, and their role has been exten-
sively studied in relation to the changes associated with the
Genitourinary syndrome of menopause (GSM) [49]. In fact,
androgen receptors (ARs) and estrogen receptors (ERs)
have been detected throughout the female genitourinary
system. The effects of androgens can be distinct from or
complement those of estrogens. In particular, ARs and ERs
are expressed throughout the vagina (mucosa, submucosa,
stroma, smooth muscle, vascular endothelium), as well as
in the urethra and bladder, at the level of labial and clitoral
tissues [49]. Finally, ARs are widespread in the pelvic floor
muscles, while the role of ERs in the pelvic musculature is
less clear [49].

In addition, sex hormones are associated with sensa-
tion and pain, with both central and peripheral effects. It is
hypothesized that decreased estrogen may increase sympa-
thetic and sensory nerve density, contributing to vasocon-
striction, dryness, and vaginal pain [50]. A preclinical study
conducted in female rats showed a significant increase in
nerve density in the ovariectomized rats, compared with
those in estrus, and particularly an elevation in sympathetic
nerves (+70%), that could be responsible for more pro-
nounced vasoconstriction and consequently vaginal dryness
in menopausal women [51]. Moreover, calcitonin gene-
related peptide (CGRP)-immunoreactive sensory nocicep-
tor nerves showed a significant increase in density (+84% in
ovariectomized rats), which could account for typical meno-
pausal symptoms such as pain and irritation, that are also
associated with some types of vulvodynia [51].

In this context, progesterone could also play a role. Pre-
vious studies have already demonstrated that this hormone
is able to mediate an increase in neurotrophic factors in
the female reproductive tract, as well as to enhance axon
sprouting and myelination [52, 53]. More recently, a pre-
clinical study investigating the effect of sex steroids on the
genital tract of female rats showed an overall increase in
vaginal innervation after progesterone administration, both
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prior to reproductive hormonal cycling and in the sexually
mature rats, due to proliferation of peptidergic sensory and
sympathetic axons [54].

On the whole, data suggest estrogens, androgens and pro-
gestins may modulate sensory nerve function and/or sensa-
tion. However, specific findings in genitourinary tissues are
extremely limited, and we don’t know whether effects of
these hormones depends on circulating plasma concentra-
tions, local hormone synthesis, expression of receptors in
target tissues, and/or variability in receptor sensitivity.

Finally, few studies have been conducted to docu-
ment modifications in these determinants in women with
vulvodynia.

It should be noted that, in women with PVD, vulvar pain
has been found to decrease during the periovulatory phase,
which is characterized by a peak in estrogen levels, differ-
ently from the premenstrual phase, during which estrogen
levels are lower [55]. This finding endorses a role of sex
hormone levels, although this result could also be deter-
mined by a lowering of the pain threshold. There are no data
comparing the circulating hormone levels of women with
vulvodynia versus unaffected women.

Hormonal replacement therapy, hormonal contraception
and other medications

Large observational studies have failed to find a significant
difference in symptoms among perimenopausal patients
(aged 40—65) between those using and not using Hormonal
Replacement Therapy (HRT), suggesting that persistent
pain symptoms were not primarily attributable to hormonal
alteration in circulating estrogen levels. However, these
findings may be attributable to the presence of two different
combined factors — perimenopausal hormonal changes and
HRT use [56]. In a second study [57], in which data from
371 postmenopausal women (56—68 years) from the Mich-
igan site of the Study of Women’s Health Across the Nation
(SWAN) were analyzed, results regarding the association
between chronic vulvar pain and HRT use were conflicting:
indeed, some participants reported continued or first onset
of pain while using hormones. Moreover, this study demon-
strated that the relative odds of current pain inversely cor-
related with dehydroepiandrosterone-sulfate (DHEA-S) and
T levels, also after adjustment for age, race, and BMI, thus
supporting the hypothesis that chronic vulvar pain in post-
menopausal women may also be associated with androgens
deficiency, and not limited to estrogen deficiency-related
atrophy [57].

Intriguingly, a retrospective analysis of vestibulectomy
samples obtained from women with localized provoked vul-
vodynia compared with those collected from healthy con-
trols, showed that patients had an increased expression of

the ER B staining (both nuclear and cytoplasmic) compared
with controls, whereas expression of ERa, ERy, progester-
one receptor (PR), and CD3 cells, was similar in the two
groups [58]. The clinical implications of these findings are
not clear, although these may involve dysregulation of estro-
gen signaling in localized PVD. In another study, examin-
ing vestibular biopsy specimens obtained from women with
vulvar vestibulitis syndrome and controls, results showed a
significant decrease in ERa expression in patients compared
with controls, with 50% of patients not exhibiting ERa
staining at all [59, 60].

Regarding medication-induced hormonal changes, the
use of combined hormonal contraceptives (CHCs) repre-
sents one of the causes of iatrogenic decrease in circulat-
ing sex steroids. Several authors have found that women
who used oral contraceptive (OCs) before the age of 16—17
were 9 to 11 times more likely to develop vulvodynia, and
that early menarche was associated with increased odds of
developing vulvodynia, leading to the hypothesis of a con-
nection between vulvar pain and sex hormones through an
effect on mucus secretion [61, 62]. This observation was
confirmed by Berglund et al. who also found that long-time
use of OCs was associated with vulvar pain [63]. Also, a
recent study found that use of both estroprogestinic and
progesterone only OCs were associated with diagnosis of
vulvodynia [37]. Interestingly, this study also showed that
self-reported genital-specific side effects of OC use (vaginal
dryness and vulvar pain), but not affective or non-genital
physical side effects of OC use, were associated with hav-
ing a diagnosis of vulvodynia, suggesting a tissue-specific
relevance of side effects [37].

Histopathological studies have also reported a decrease
in the expression of the AR in women with vestibulodynia
[64]. It could be hypothesized that the reduction in androgen
levels, consequent to CHC use, may lead to down regula-
tion in AR synthesis [59]. Noteworthy, women who were
diagnosed with PVD while taking CHCs, had longer CAG
(cytosine—adenine—guanine) repeats in their AR genes,
and thus a decreased sensitivity to androgens as compared
with controls [65]. It was suggested that the combination
of lower free testosterone levels associated with CHC use,
and the weaker androgen effects associated with the longer
CAG repeats, resulted in compromised vulvar tissue health
and vulnerability to the pathogenesis of vestibulodynia [65].
A preliminary case—control study with a different approach,
comparing polygenic risk scores for vestibular mucosa
thickness in vestibulodynia, also suggested a role for both
ERs and androgen levels, although a small sample size lim-
its conclusion [66].

In addition, it has been demonstrated that CHC use can
lead to morphologic alterations in female external genita-
lia, such as reduced clitoral volume, labial thickness and
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vaginal diameter [67], as well as in the vestibular mucosa,
that becomes more susceptible to mechanical stress [68].
Furthermore, taking CHCs has been related to a decrease in
the mechanical pain threshold of vestibular mucosa [69] and
to an increased risk of asymptomatic vaginal colonization
of Candida and candidal vaginitis, factors often underlying
vulvar vestibulitis syndrome [70].

Also, spironolactone has been anecdotally suggested
to cause—or contribute to—vulvar pain and dyspareunia,
in addition to decreased arousal, probably due to an anti-
androgenic effect [71], but there is insufficient evidence to
support this hypothesis.

Overall, to date no RCT has been performed to ade-
quately measure the effect of early or prolonged use of
CHC:s or other sex-hormones affecting drugs on vulvodynia.
Furthermore, evidence from a longitudinal study of adult
women, could not confirm a significant association between
OC therapy and vulvar pain, casting a shadow on a direct
hormonal effect [72, 73].

In conclusion, although some data show a correlation
between sex steroid hormone levels and the development
of vulvodynia, studies on epidemiological association and
pathophysiologic mechanism are scarce, precluding defi-
nite conclusions. An indirect indication of the complex
relationship between vulvodynia and sex hormones is the
current lack of evidence supporting the efficacy of sex hor-
mone treatments (e.g., topical estradiol and testosterone) in
affected women; however, this is beyond the scope of the
present document.

Body Mass Index, metabolic and nutritional aspects
related to vulvodynia

Statement #10 Most women with vulvodynia present with
a BMI within the normal range, and current evidence does
not support an association between overweight/obesity and
vulvodynia. (Loe3).

Statement #11 We suggest that low BMI may be con-
sidered a potential marker of poor therapeutic response in
women with vulvodynia, although further research is needed
to confirm this association. (Loe3).

Evidence

Limited data are available in the literature concerning
weight and BMI in women with vulvodynia or vulvar pain
[74]. Given the low number of studies assessing BMI, most
of which have relied on self-reported rather than clinically
measured data, it appears that the majority of women with
vulvodynia have a BMI within the normal range (18.5—
24.9 kg/m?) [75-78]. Most studies reported no significant
difference compared to controls [75—77], while a few have
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found a slightly lower BMI in affected individuals [79,
80]. Regarding symptom remission, a community-based
observational study of 138 women with vulvodynia, con-
ducted by Nguyen et al., showed a significant difference in
BMI between those who experienced a remission of vul-
var pain and those who did not [78]. The authors reported
that women with a BMI within the normal range were more
likely to experience remission compared to those who were
underweight or obese [78]. Moreover, a prospective obser-
vational study by Gerhardt et al. found that patients who did
not respond to therapeutic local anesthesia for their vulvar
pain demonstrated a significantly lower BMI than patients
who achieved therapeutic success (BMI 20.6 vs. 23.1 kg/
m?), suggesting a potential predictive role of BMI in treat-
ment outcomes [80]. The role of body composition in vulvo-
dynia remains unclear and warrants additional investigation.

Regarding nutritional aspects, very few studies have
assessed dietary factors in patients with vulvodynia [74].
Urinary oxalate excretion was reported to be similar
between 130 patients with vulvodynia and 23 controls [82].
Moreover, a RCT including 242 women with vulvodynia
and 242 controls found no association between high oxalate
consumption and an increased risk of vulvodynia [83].

To date, the literature on the relationship between meta-
bolic disorders, such as Diabetes Mellitus (DM) and insulin
resistance, and vulvodynia remains limited. An Italian cross-
sectional study investigating the epidemiological character-
istics and comorbidities of chronic vulvar pain identified
a positive association with a family history of DM [84].
Although diabetic neuropathy is a well-known complication
of DM [85], no clinical trials have specifically examined
the link between diabetes and vulvar pain. Additionally, the
2015 ISSVD, ISSWSH, and IPPS Consensus does not rec-
ognize DM or other metabolic disorders as direct causes of
vulvar pain [6].

Given the lack of supporting evidence, specific diets,
nutritional supplements, or BMI modifications should not
be recommended for the unique purpose of symptom relief
in women with vulvodynia.

Psychological aspects

Statement #12 Evidence suggests that psychological dis-
tress, including symptoms of anxiety and depression, are
common in those with vulvar pain, although measurement
may inflate the estimated effects. (LoE2).

Statement #13 There is a multitude of psychological
constructs and aspects of sexual function that are central
to the experience of patients with vulvodynia and must be a
focus of evaluation. (LoE2).

Statement #14 “Medical gaslighting” is a com-
mon experience among vulvodynia patients, involving
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symptom invalidation by health care professionals, result-
ing in psychological distress and a significant diagnostic
delay. (LoE3).

Evidence

Enriching the Bio-Psycho-Social (BPS) model with a systems
Sexology approach

Pain due to vulvodynia and vestibulodynia has been his-
torically defined and treated as either a purely medical/
pathophysiological condition or purely a psychosomatic
condition. However, a more recent perspective in sexual
medicine and psycho-sexology has begun to stress the impor-
tance of the mutual influences of biological, psychological,
and social variables in the etiology of disease. Although this
Bio-Psycho-Social (BPS) model is currently considered the
most accredited integrated model for understanding and
treating the complexity of the human illness [34], it is typi-
cally limited to a dichotomic mind/body perspective. Seek-
ing to broaden this conceptualization of illness within the
sexual sphere, Jannini has proposed a more comprehensive
approach, named Systems Sexology (SS), which considers
sexual dysfunction as the complex interaction between the
systems of mind, the systems of experiences, the systems
of the society, and the systems of the body [86]. SS, similar
to the most popular model of Systems Medicine used for
research and management of Non-communicable Chronic
Disease (NCDs) [87], goes beyond the exclusive search
for etiologies, and instead: 1) highlights risk factors, mostly
related to lifestyles and individual behaviors, ii) recognizes
acute, subacute, and chronic inflammation as a common
pathway to illness and sexual dysfunction, and iii) postu-
lates that the developmental origin of sexual health and
disease cannot be understood without considering the role
of intrapsychic and relational factors along with previous
experience and political and economic factors which may
dramatically influence human sexuality. We propose that
vulvodynia be considered not only within the context of the
BPS model but also integrating the full range of systems
addressed in the SS model.

Psychological and cognitive aspects related to chronic
vulvar pain

Multiple studies have found a link between vulvodynia and
affective symptoms such as depression [88]. Although these
associations are often used to justify an attribution of symp-
toms to “psychosomatic” causes, there is evidence that the
association between vulvodynia and depression is specific
to a very limited set of symptoms, rather than a general state
of depression. For example, studies by Aikens et. al. [89]

and Nylanderlundqvist and Bergdahl [90] found that the
association between vulvar pain and depression was attrib-
utable to the somatic symptoms and not cognitive-affective
symptoms. Specifically, the relevant somatic symptoms
were “loss of libido” and “concern for physical health
problems”. Thus, the association between vulvodynia and
depression may be largely attributable to two symptoms that
are specific to genital pain, rather than a general depressive
state or depressive disorder.

Moreover, the increased risk of having vulvodynia asso-
ciated with affective disorders should also be considered in
the context of other risk factors. For example, Arnold et al.
[91] found that, while a history of depression was associated
with vulvodynia symptoms (OR =1.93), a comparable effect
was found for history of regular tampon use (OR =2.29), and
larger effects were found for chronic urinary tract infections
(OR=6.23) and chronic yeast infections (OR=3.33). More-
over, in a recent paper considering a total of 2171 women of
whom 582 (26.8%) had a diagnosis of vulvodynia, results
again showed that while having a diagnosis of vulvodynia
was associated with both depression (OR=1.53) and anxi-
ety disorder (OR=1.62), these effect sizes were modest as
compared to pathologies of chronic pain and inflamma-
tion, including, for example, fibromyalgia (OR=7.74), IBS
(4.16), and endometriosis (OR=3.17) [37]. Thus, although
significant, the relative importance of depression and anxi-
ety does not warrant a strong focus on “psychosomatic”
models to explain vulvodynia symptoms.

The association between vulvodynia and psychological
distress and pathology, however, is not limited to mood dis-
orders, and extends across diverse diagnostic conditions. For
example, a recent case—control study, conducted in Sweden
on medical registries concerning more than 7000 women
diagnosed with vulvar pain, found that patients had adjusted
odds ratios between 1.4 and 2.3 for a wide spectrum of psy-
chiatric disorders, including depression, anxiety, attempted
suicide, neurotic disorders, stress-related disorders, behav-
ioral syndromes, personality disorders, psychotic disorders,
and chemical dependencies [92]. These authors, however,
acknowledge that the observed associations do not shed
light on directionality of causal effects.

It is also important to remember that pain is a highly sub-
jective psychological experience, and thus very personal,
with a multitude of psychological variables contributing to
each individual’s experience of pain, and whether and how
the chronic pain contributes to the development of negative
psychological consequences, such as anticipatory anxiety.
This complex developmental course is described in Spano
and Lamont’s model [93], which illustrates how initial neg-
ative experiences (in this case painful sexual intercourse)
creates a fear of intercourse-related pain, which will reduce
vaginal lubrication and compromise positive associations
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with sexual intercourse. The final result is an avoidance
of sexual intercourse, with the belief that it will be always
painful. The fear of this supposed future negative experi-
ence (painful intercourse) exacerbates anticipatory anxiety.
Following the fear-avoidance model, anxiety is not only
present in anticipation of sexual intercourse, but before all
situations involving the genitals, including gynecological
visits, the insertion of tampons, mutual partnered masturba-
tion, and use of sex toys [94].

In addition to mood disorders and psychiatric comor-
bidities, there are multiple aspects of psychological adjust-
ment and sexual function that should be addressed when
dealing with vulvodynia. Concurrent with anxious mood,
it is common for these patients to exhibit cognitive factors
associated with anxiety. Notably, these include catastroph-
izing, pain self-efficacy, and body-exposure anxiety dur-
ing sexual intercourse [95]. Pain self-efficacy refers to the
perceived ability to cope with difficult pain situations [96].
Importantly, this has been shown to longitudinally predict
decreases in genital pain and increases in sexual function
[96], thus providing insights and strategies for dealing with
vulvar pain and its associated sexual difficulties. Moreover,
research has also highlighted the complexity and multivari-
ate contributions of other psychological aspects associated
with chronic genital pain and challenges with sexual plea-
sure and intimacy, including a sense of inadequacy as a
woman [97] and self-image/schemas [98].

Regarding attachment styles, it has been reported that, in
couples where the woman has vulvodynia, both attachment
anxiety and avoidance may contribute to increased percep-
tions of negative partner responses, as well as to negative
interpretations of partner-reported behaviors [99]. Hence, it
seems that the woman'’s interpretation of the partner’s reac-
tions may exacerbate her pain experience. A recent study
integrated the concept of self-efficacy with attachment style
[100], finding that higher levels of attachment anxiety and
avoidance longitudinally predicted lower pain self-efficacy,
highlighting the necessity to assess attachment style during
sexual evaluation. Other psychological factors relevant to
the experience of chronic pain include neuroticism, pessi-
mism, and disgust propensity, although the latter appears to
be particularly associated with vaginismus [101, 102].

“Medical gaslighting”

“Medical gaslighting” is when patient concerns are dis-
missed without adequate evaluation, for example being told
that their symptoms are “all in their head” and that they
“just need to relax”. In a recent study by Moss et al., 447
patients with vulvovaginal disorders reported that 31.7% of
their previous vulvovaginal health care practitioners belit-
tled them and that 30.9% didn’t believe their complaints
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[103]. Moreover, 41.6% of the sample were told they just
needed to relax, 20.6% were told to drink alcohol to help
with symptoms, and 39.4% were made to feel crazy [103].

Arecent review of 151 qualitative reports on patients suf-
fering from difficult-to-diagnose pain conditions, including
vulvodynia, showed that clinical invalidation may result in:
1) negative emotional states such as shame and suicidality, ii)
health care-related anxiety and trauma, and iii) health care
system avoidance and diagnostic delay [104]. The implica-
tions of this lack of care are increased suffering, prolonged
diagnostic delay, increased cost of health care, and risk of
more severe pathology. Such poor treatment is a direct con-
sequence of inadequate training and awareness.

Final considerations

The “Biopsychosocial Model”, proposed more than 50 years
ago [105], is increasingly being recognized as a valid, if not
essential, framework for addressing the chronic pain and
many associated factors and sequalae of vulvodynia [106,
107]. The foundation of this model may today seem mun-
dane to the informed reader — that disease must be addressed
at the biological, psychological, and social levels — yet, in
clinical practice it is not a simple matter. Health care pro-
fessionals are highly specialized and assembling multidis-
ciplinary groups to work with the same patients has both
practical and professional challenges. Nonetheless, patients
with vulvodynia need health care services from multiple
disciplines, and this needs to be recognized across all levels
of theory, research, and care.

The panel advocates for a more comprehensive and gen-
uinely holistic, i.e. non-dichotomic, evaluation of different
systems involved in the complex and multifactorial mecha-
nisms underlying vulvodynia in the light of the SS model,
discussed above. So far, research has concentrated on mind
and/or body factors related to the invalidating symptoms of
vulvodynia, but the role of society (for example, friends,
partners, and peers), and of political (for example denying
or supporting females with sexual dysfunctions, and the
social role of females) and economic choices (for example,
that use of endocrine disruptors in consumer products) are
still obscure.

Conclusions

Vulvodynia remains a profoundly under-recognized and
undertreated condition despite its significant impact on
women’s quality of life. This position statement highlights
the multifactorial and complex systems underlying vul-
vodynia, involving interactions between immunological,
neuromuscular, hormonal, metabolic, social, cultural, and
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psychological factors. The current gaps in understanding
these mechanisms contribute to the challenges in diagnosis
and effective management.

There is an urgent need for increased research efforts,
interdisciplinary collaboration, and awareness to develop
evidence-based diagnostic criteria and targeted therapies.
Addressing these unmet needs is essential to improve clini-
cal outcomes and enhance the well-being of patients.
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