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Abstract

Background: Studies have shown that women with vulvodynia are more psychologically distressed than women
without vulvodynia. These studies, however, have not effectively established temporal associations between
diagnosed psychiatric disorders and vulvodynia.
Methods: The Structured Clinical Interview for DSM-IV Axis I Disorders (SCID) was administered to 240 case-
control pairs of women with and without vulvodynia. Interviews established age at first onset of diagnosed
mood and anxiety disorder. Age information was used to determine whether the first episode of mood and/or
anxiety was antecedent or subsequent to the first onset of vulvodynia symptoms. Conditional logistic regres-
sions tested whether antecedent depression or anxiety was more likely among women with or without vul-
vodynia. Cox proportional hazards modeling was then used to estimate risk of subsequent new or recurrent
onset of mood or anxiety disorder.
Results: After adjusting for education, race, age at menarche, age at first tampon use, and age at first sexual
intercourse, odds of vulvodynia were four-times more likely among women with antecedent mood or anxiety
compared to women without (95% confidence interval [CI] 2.1-7.5). Vulvodynia was associated with new or
recurrent onset of mood or anxiety disorder after adjustment (hazard ratio [HR] 1.7, 95% CI 1.1-2.6) and did not
significantly change after including history of mood or anxiety disorder before the onset of vulvodynia or
reference age of controls in the models.
Conclusions: This is the first community-based epidemiologic study demonstrating that DSM-IV-diagnosed
antecedent depression and anxiety disorders influence the risk of vulvodynia and that vulvodynia increases the
risk of both new and recurrent onset of psychopathology.

Introduction

Although vulvodynia, or chronic vulvar pain, has
long been documented, the medical and psychologic

underpinnings remain elusive.1 With unexplained vulvar
pain now known to be common (lifetime risk and prevalence
of 16% and 7%, respectively),2 the continued lack of infor-
mation available about antecedent risk factors and treatment
has become a source of frustration for many women and their
healthcare providers.3 Diagnosable psychologic disorders,
such as depression and anxiety, have not been thoroughly
examined in the pathogenesis of vulvodynia, as they have for
many medical conditions (e.g., urinary tract or yeast infec-
tions).1,7 One reason for this disparity lies in the complexity of

determining if psychologic disorders precede the onset of
vulvodynia or occur primarily as a consequence of chronic
vulvar pain.

It is well documented that women with vulvodynia are
more psychologically distressed than women without vul-
vodynia.5–10 However, there is less certainty about the influ-
ence of psychiatric morbidity as an antecedent risk factor. This
is largely due to several limitations in earlier studies that re-
lied on self-reported diagnoses, lacked the capacity to estab-
lish age at first onset of depression or anxiety, and as a result,
were unable to establish the temporal relationship between
psychiatric disorders and vulvar pain onset.4–9 Moreover, the
lack of structured clinical interviews in these prior studies
meant documenting only symptoms of depression and
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anxiety in women; these measures preclude establishing a
psychiatric diagnosis.4–9 Lastly, the selection of only women
actively seeking treatment for vulvar pain in these earlier
studies excludes the nearly 40% of women choosing not to
seek treatment for their unexplained vulvar pain.2,5–7,9,10

Thus, the lack of studies that use a community-based popu-
lation source has limited the generalizability of prior research
findings.5,6,8–10

The study described in this report is based on women with
and without vulvodynia who were identified from both the
community and within clinical settings. In addition, we used
Structured Clinical Interviews for DSM-IV Axis I Disorders
(SCID),11 considered to be the gold standard for assessment of
psychiatric morbidity. By pinpointing the age at first onset of
vulvar pain and psychiatric morbidity, we sought to deter-
mine if diagnosed antecedent depression and anxiety are as-
sociated with risk of vulvodynia and if vulvodynia increases
the risk of new or recurrent onset of depression or anxiety.

Materials and Methods

This study was approved by the Human Subjects Research
Committee at Brigham and Women’s Hospital in Boston and
the University of Minnesota. Written informed consent was
obtained from all participating women.

Target population

Using Massachusetts Town Books (annual Census publi-
cations that list residents by name, age, and address), 450
women, aged 18–64, were randomly selected each month for
55 months from three ethnically diverse Boston neighbor-
hoods (defined geographically by ZIP code) and six suburban
communities. These monthly samples were weighted to U.S.
Census data by age and community distribution. Only wo-
men with a verifiable telephone number were included. A
short questionnaire was developed to assess whether women
in the general population had experienced chronic vulvar
pain (burning, knifelike sharp pain, or pain on contact during
intercourse, at the time of tampon insertion, or during a pelvic
examination) for 3 months or longer. This questionnaire was
mailed to a sample of 24,750 women, and 2,059 questionnaires
were returned as undeliverable with no forwarding address.
After three mailings and telephone follow-up, 3,443 women
could not be confirmed as residing at the mailed household,
and 745 women could not complete the questionnaire because
of language barriers. Of the remaining 18,503 women, 12,435
(67.2%) completed the initial screening questionnaire (Fig. 1).
The response was lower for inner-city neighborhoods (64.6%)
compared to west suburban communities (68.2%), but the
mean age of responders and nonresponders was identical. Of
12,435 women who returned the initial questionnaire, 662 self-
reported chronic vulvar pain and were eligible for further
screening as potential vulvodynia cases. There were 1,851
women reporting chronic itching or other nonvulvodynia-
related symptoms who were excluded. The 9,922 women with
no history of vulvar pain symptoms constituted the pool of
eligible controls.

Selection of cases and controls

Women who reported symptoms consistent with a diag-
nosis of vulvodynia (n = 662) (Fig. 1) were asked to participate

in a telephone interview to facilitate ruling out the presence of
other vulvar conditions (i.e., sexually transmitted diseases
[STD], yeast/bacterial infections, vulvar skin problems, mis-
classified pelvic disorders, estrogen-related dyspareunia, and
inflammatory vaginitis). As shown in Figure 1, 444 potential
cases (67.1%) agreed to complete the telephone assessment.
Based on the telephone and initial self-administered inter-
views, 256 women were selected as eligible cases by a clinical
expert (E.G.S.). Women manifesting symptoms consistent
with conditions other than vulvodynia (e.g., infection, der-
matosis) were excluded (n = 188). Of 256 eligible cases from
the general population, 194 (75.8%) agreed to participate in
interviews that assessed the presence of psychiatric illnesses
with the SCID. The mean duration of symptoms was 136
months, with < 5% of cases reporting symptoms for < 1 year
and 25% reporting symptoms for > 18 years.

A free clinical examination was offered to all cases for di-
agnosis confirmation and to give recommendations for course
of therapy. Clinical confirmation involved a pelvic examination
that applied Friedrich’s diagnostic criteria.12 For localized
vulvodynia, cases were clinically confirmed by absence of signs
or symptoms of known causes of vulvar pain and by the
presence of pain on touch by a cotton swab in the vestibule. For
generalized vulvodynia, cases were clinically confirmed by
absence of signs or symptoms of known causes of vulvar pain
and by the patient’s description of burning, stinging, pain, or
rawness with or without allodynia in the affected area.

Localized and generalized cases of vulvodynia were com-
bined for analysis purposes. Seventy-three cases (38%) agreed
to the clinical examination and of these women, 56 (77%) were
clinically confirmed as having vulvodynia. The remaining 17
women had no disorder (n = 3), lichen sclerosis (n = 2), vaginal
infections (n = 2), pelvic pain disorder (n = 8), vaginismus
(n = 1), or irritable bowel syndrome (IBS) (n = 1); these women
were excluded.

Our study was based on 240 cases and matched controls
who had complete information related to mood and anxiety.
Among cases, 121 were community based and not clinically
confirmed, 56 were community based and clinically con-
firmed, and 63 were clinic identified and confirmed. Women
from similar communities who had no history of chronic
vulvar pain were randomly selected within a specific ZIP code
and age matched (within 5 years) as potential controls to each
of the 240 cases. In order to obtain 240 participants, 520 con-
trols were approached. Once age matched, a reference age
was assigned to the control. This reference age, identical to the
age at first onset of chronic vulvar pain in her matched case,
was used to assign mood and anxiety disorders as antecedent
or subsequent to onset of vulvodynia in controls. Matched
controls could not be found for 7 cases. Instead, controls were
selected with the closest age within a case’s ZIP code. Psy-
chiatric disorders were assessed in controls with the SCID. All
cases and controls were offered a $25 honorarium for partic-
ipation in the medical and psychiatric interviews.

Assessment of depression and anxiety

Psychiatric history was assessed using the SCID. The SCID
is recognized as the gold standard in diagnosing major axis I
psychiatric disorders.11 For the purposes of this study, women
were characterized as having a mood disorder if they met
DSM criteria for major depressive disorder (MDD) or
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dysthymia (chronic low levels of depression). Consistent with
standard SCID procedures, participants were asked whether
they had experienced ‘‘a two-week period of feeling depressed
or down most of the day nearly every day’’ or had ‘‘ever lost
interest or pleasure in things that they usually enjoyed.’’ If
subjects answered yes to either of these two screener questions,
seven additional questions pertaining to sleeping habits, rest-
lessness, fatigue, self-worth, ability to concentrate, appetite,
and suicidal thoughts were administered. If a participant re-
sponded affirmatively to five or more symptoms (including the
screening questions), impairment was assessed, and if com-
promised, the participant was initially defined as having ex-
perienced major depression. New onset dysthymia was
diagnosed according to DSM criteria as long as the participant
met criteria for this disorder over a 2-year period.

Women with scores that indicated a history of panic, general
anxiety disorder (GAD), posttraumatic stress disorder (PTSD),
obsessive-compulsive disorder (OCD), social phobia, or ago-
raphobia were categorized as having an anxiety disorder. All
interviewers were trained through in-person workshops that

included video training procedures. Colleagues in psychiatry
with whom B.L.H. has worked for over 15 years in many of his
ongoing studies initiated the training and were used to review
SCIDs of subjects meeting DSM psychiatric criteria.

By using the SCID, the age at first onset of depression and
anxiety, as well as age at all subsequent episodes, was es-
tablished. This information was used to determine the tem-
poral association between psychiatric disorders and vulvar
pain onset. Separately for depression and anxiety, three cat-
egorical variables were created: (1) disorder antecedent to age
at onset of vulvar pain (for cases) and reference age (for
controls), (2) recurrent or new onset of disorder subsequent
to vulvar pain or reference age, and (3) among those with
no history of disorder, new onset of disorder subsequent to
vulvar pain or reference age.

Statistical analysis

Our first analysis used conditional logistic regression
models, with matched pairs treated as strata, to estimate the
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FIG. 1. Flow chart of
general population screening by
which cases and controls were
identified from the Boston Me-
tropolitan area, 2000–2005.
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association between history of depression or anxiety and
subsequent vulvodynia. Education, race, age at menarche, age
at first tampon use, and age at first sexual intercourse were
included as covariates. Four separate logistic regression
models are presented for each potential precursor to vulvo-
dynia: antecedent mood disorder only (mood), antecedent
anxiety disorder only (anxiety), occurrence of both antecedent
mood and anxiety disorders (both), and occurrence of mood
or anxiety disorder (any).

Since information on diagnosed psychiatric disorders
subsequent to the diagnosis of vulvodynia was available, we
were able to use the follow-up data as one would in a retro-
spective cohort study. Our second analysis, therefore, used
Cox proportional hazards models to estimate the rate of re-
currence or new onset of depression or anxiety in women with
vulvodynia relative to the rate in women without vulvodynia.
Women accumulated survival time from the age of vulvo-
dynia onset (or reference age for matched controls) until the
age at interview. Separate survival models are presented for
each potential consequence of vulvodynia: subsequent mood
disorder only (mood), subsequent anxiety disorder only
(anxiety), occurrence of both subsequent mood and anxiety
disorder (both), and occurrence of mood or anxiety disorder
(any). Each Cox model was run twice. In Model 1, the out-
come was time to recurrent or new onset of mood and anxiety
and was adjusted for antecedent depression or anxiety; in
Model 2, the analysis was restricted to women with no history
of depression or anxiety, and the outcome was time to first
onset of any mood or anxiety. Both models were adjusted for
age, education, race, age at menarche, age at first tampon use,
and age at first sexual intercourse.

Because of potential misclassification of the vulvodynia
diagnosis, sensitivity analyses were performed. Both the
aforementioned analyses were restricted to clinically con-
firmed cases and nonclinically confirmed cases.

Results

Women with and without vulvodynia were similar with
respect to age (due to matching), education, age at menarche,
age at first tampon use, and age at first sexual intercourse
(Table 1). In this study, cases were more likely to have His-
panic and white representation, and controls were more likely
to have African American and other representation. Women
with vulvodynia were significantly more likely to have a
history of mood or anxiety disorder. In addition, cases were
more likely than controls to develop mood or anxiety disorder
at all ages. Demographic variable differences between clini-
cally confirmed case-control pairs (n = 119 matched pairs) and
nonclinically confirmed case-control pairs (n = 121 matched
pairs) were similar, except for age at first tampon use. Non-
clinically confirmed cases were more likely to start using
tampons at a young age in comparison to their matched
controls. This difference was not observed between clinically
confirmed cases and their matched controls.

Table 2 shows that 26.7% of women with vulvodynia had
mood or anxiety disorder before the first onset of vulvar pain
symptoms compared to 11.3% of controls during a similar
time frame. After adjusting for covariates, women with an-
tecedent mood or anxiety had four times the odds of vulvo-
dynia relative to women without antecedent mood or anxiety.
Substantial associations were also observed for mood disor-

der only, anxiety disorder only, and having both mood and
anxiety disorder before the onset of vulvodynia. The analyses
of clinically confirmed and nonclinically confirmed sub-
groups yielded similar results and were not differentially al-
tered by the differential distribution of age at first tampon use
(clinically confirmed: any psychiatric disorder, odds ratio
[OR] 2.7, 95% confidence interval [CI] 1.3-5.7; nonclinically
confirmed: any psychiatric disorder, OR 3.9, 95% CI 1.9-8.1).

Table 1. Demographic Characteristics of Women

in Community-Based Sample (n = 480)

Characteristic

Women with
vulvodynia
(n = 240)

Women without
vulvodynia
(n = 240)

Age at interviewa

< 30 34.6% 33.3%
30–39 27.9% 28.8%
40–49 23.8% 24.6%
> 50 13.8% 13.3%

Reference agea,b

< 20 28.8% 29.6%
20–24 25.8% 25.0%
25–30 23.3% 24.2%
> 30 22.1% 21.3%

Racec

White 90.4% 85.4%
Hispanic 5.8% 3.3%
African American 2.1% 7.5%
Other 1.7% 3.8%

Education
Some high school 1.7% 1.7%
High school graduate 5.8% 8.3%
Some college 15.4% 18.8%
Vocational/technical 1.7% 2.9%
College graduate 44.2% 38.8%
Graduate school 31.3% 29.6%

Age at menarche
< 12 20.4% 21.3%
12–13 52.9% 55.0%
> 13 26.7% 23.8%

Age at first tampon use
Never used 7.5% 9.2%
< 15 32.1% 26.3%
15–19 46.3% 52.1%
20–24 10.0% 7.9%
> 24 4.2% 4.6%

Age at first sexual intercourse
Not sexually active 0.8% 2.5%
< 15 7.5% 7.9%
15–19 59.2% 57.5%
20–24 25.0% 26.7%
> 24 7.5% 5.4%

Age at first onset of antecedent mood or anxietyc

None 73.3% 88.8%
< 20 12.1% 5.4%
20–24 4.6% 2.9%
‡ 25 10.0% 2.9%

aDiscrepancies are due to late rematching of controls with the
closest age within a case’s ZIP Code.

bAge at first onset of vulvar pain among cases and matched
reference age for controls.

cMcNemar’s test: p < 0.0001.
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Table 3 shows recurrent or new onset of mood or anxiety as
a consequence of vulvodynia. Model 1 shows that women
with vulvodynia had 1.7 times the rate of new or recurrent
mood or anxiety compared to women with no vulvar pain
history. When comparing our clinically confirmed pairs to
nonclinically confirmed pairs, we again observed similar re-
sults that were not differentially altered by the differential
distribution of age at first tampon use (clinically confirmed:
any psychiatric disorder, OR 2.0, 95% CI 0.9-4.1; nonclinically
confirmed: any psychiatric disorder, OR 1.4, 95% CI 0.7-2.6).
This association did not appear to be confined specifically to
mood disorder or anxiety disorder. However, the greatest
association was observed with new or recurrent onset of both
mood and anxiety disorder (hazard ratio [HR] 7.1, 95% CI 1.2-
41.1). To determine if the association was largely confined to
new rather than recurrent onset of mood or anxiety disorder, a
second set of analyses was restricted to women without an
antecedent history of mood or anxiety. Model 2 shows that
women with vulvodynia had rates of new mood and anxiety
disorder (Table 3, Both) that were seven times greater than
that observed among women with no vulvar pain history
(95% CI 1.2-41.1).

Discussion

To our knowledge, this is the first community-based epi-
demiologic study in women to demonstrate that DSM-IV-
diagnosed antecedent depression and anxiety disorders have

an influence on the risk of adult onset vulvodynia. Moreover,
we have determined that vulvodynia causes a greater likeli-
hood of both new and recurrent onset of psychopathology.

Our findings are consistent with findings of a few recent
studies suggesting that depression or anxiety symptoms are
more prevalent in women with than in women without vul-
vodynia.5–10 In one nested case-control study of 100 women
with vulvodynia and 325 matched community-based con-
trols, women who self-identified with depressive symptoms
before the onset of vulvar pain were more likely to develop
vulvodynia.7 A smaller study that sampled 28 female patients
seeking treatment for vulvodynia and 50 healthy controls
recruited from a local university suggested that antecedent
(trait) anxiety was associated with greater risk of vulvodynia.8

Wylie et al.9 interviewed 164 women (82 with vulvodynia and
82 without) and found that along with depression and anxi-
ety, abnormal behavioral traits, such as OCD and phobia,
were significantly more present in women with vulvodynia.
The authors suggested that the full spectrum of psychologic
disorders might be a factor in the development of vulvar pain.
Each of these studies, however, relied heavily on self-reported
symptoms rather than diagnosis of psychologic disor-
ders.10,13,14 Only one study to our knowledge used a struc-
tured clinical interview (SCID) to establish that the first
episode of diagnosed MDD was antecedent to the onset of
vulvodynia.10 Their findings, however, cannot be broadly
generalized to all women, as the study was based on a small
sample of 53 women with vulvodynia who were actively

Table 2. Risk of Antecedent of Mood and Anxiety Disorder Among Women

With and Without Vulvodynia (n = 480)

Women with
vulvodynia

(n = 240) n (%)

Women without
vulvodynia

(n = 240) n (%)
Crude

OR
Adjusteda

OR 95% CI

No antecedent history of mood or anxiety (referent) 176 (73.3) 213 (88.8) 1.0 1.0 -
Any antecedent history of mood or anxiety 64 (26.7) 27 (11.3) 3.8 4.0 (2.1, 7.5)
Antecedent history of mood only 40 (16.7) 15 (6.3) 3.0 3.1 (1.5, 6.5)
Antecedent history of anxiety only 12 (5.0) 5 (2.1) 10.0 10.0 (1.2, 87.4)
Antecedent history of mood and anxiety 12 (5.0) 7 (2.9) 5.0 5.0 (1.2, 26.7)

Mood: major depressive disorder or dysthymia. Anxiety: general anxiety disorder, posttraumatic stress disorder, obsessive-compulsive
disorder, mania, social phobia, and agoraphobia.

aAdjusted for race, education, age at menarche, age at first tampon use, and age at first sexual intercourse.
CI, confidence interval; OR, odds ratio.

Table 3. Risk of Recurrent or New Onset of Mood or Anxiety as a Consequence of Vulvodynia (n = 480)

Recurrent or new onset of mood or anxiety disorders

Experienced vulvodynia None n (%) Any n (%) Mood only n (%) Anxiety only n (%) Both n (%)

No (n = 240) 206 (85.8) 34 (14.2) 26 (10.8) 6 (2.5) 2 (0.8)
Yes (n = 240) 185 (77.1) 55 (22.9) 35 (14.6) 10 (4.2) 10 (4.2)
Crude HR (95% CI) 1.0 (reference) 1.8 (1.2-2.7) 1.7 (1.0-2.8) 2.0 (0.7-5.4) 6.0 (1.3-27.5)
Model 1 HR (95% CI)a 1.0 (reference) 1.7 (1.1-2.6) 1.6 (0.9-2.8) 0.7 (0.1-3.7) 7.1 (1.2-41.1)
Model 2 HR (95% CI)b 1.0 (reference) 1.5 (0.9-2.5) 1.5 (0.9-2.7) 0.6 (0.1-3.5) 7.1 (1.2-41.1)

aAdjusted for antecedent history of mood or anxiety, age, race, education, age at menarche, age at first tampon use, and age at first sexual
intercourse.

bRestricted to women without antecedent history of mood or anxiety: exposed (n = 176) and not exposed (n = 213). Adjusted for all
covariates in model 1 excluding antecedent history of mood or anxiety.

HR, hazard ratio.
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seeking psychologic treatment. By using the SCID in a com-
munity-based population, our study was able to confirm the
diagnosis of DSM-IV axis I disorders, establish temporality of
these psychiatric disorders to vulvodynia, and increase the
likelihood of generalizability to other women.

Our findings, combined with findings of previous litera-
ture,5–10 negate the belief that depression and anxiety are so-
lely secondary to the diagnosis of vulvodynia. Our results
support the hypothesis that psychiatric morbidity plays a
significant role in the pathogenesis of vulvodynia.2 Given this
premise, a critical question that researchers must answer is
how a psychologic experience can lead to chronic vulvar pain.
One plausible biologic mechanism involves inflammation.
The field of psychoneuroimmunology has provided mecha-
nistic evidence linking the experience of psychologic stressors
to physiologic changes in the central nervous, endocrine, and
immune systems.15 A review and meta-analysis of 30 exper-
imental studies showed that circulating inflammatory factors
are responsive to acute psychologic stress.16 The hypotha-
lamic-pituitary-adrenal (HPA) axis, which regulates the
body’s cortisol levels, is intertwined with the mediation and
control of immune and inflammatory responses of cyto-
kines.17 Chronic stressors can lead to dysregulation of the
HPA axis, which in turn can generate inflammation.18 Asso-
ciations between depression and inflammation have been
observed among adults in several community-based stud-
ies.19–28 Of specific relevance to the present study, Miller
et al.29 measured cytokines after women with and without
clinical depression were exposed to a 17-minute experimental
stressor. Depressed participants produced more interleukin-6
(IL-6) and tumor necrosis-a (TNF-a) in the presence of dexa-
methasone, a synthetic anti-inflammatory drug. Depression
was thus associated with greater resistance to molecules that
normally terminate the inflammatory cascade. Further re-
search should be done to investigate the influence psychologic
stressors have on inflammation of the vulvar region.

The results from these analyses should be considered
within the context of the limitations of this study. More pre-
cise estimates may be obtained through studies using a larger
number of cases and controls. We can also not rule out that
women with vulvar pain may have differentially recalled
their psychiatric history compared to matched controls.
However, structured clinical interviews, like the SCID, con-
tribute less recall bias than unstructured interviews and self-
reported measures.13,14 There is the potential for recall bias
and the inaccuracy of retrospective diagnosis date of vulvo-
dynia in the community-identified cases.

There is the possibility of misclassification of the vulvodynia
diagnosis. Of the 240 cases, only 119 were clinically confirmed
with the most stringent criteria used for diagnosing vulvodynia
(Fig. 1). After performing sensitivity analyses, however, we
observed similar results in analyses restricted to subgroups of
clinically and nonclinically confirmed cases. This suggests that
misclassification is not likely to have accounted for all the ob-
served associations. We do acknowledge the limitations of
combining both subgroups. Attempts should be made to in-
clude only clinically confirmed cases in future studies.

Conclusions

This study establishes that DSM-IV-diagnosed mood and
anxiety may influence the development of unexplained vul-

var pain, a chronic disorder that affects millions of women.2

Moreover, this study establishes that the development of
vulvodynia may lead to new or recurrent mood or anxiety
disorder. The use of a community-based sample of women
enhances the likelihood that our findings are generalizable to
other women. Our findings corroborate the hypothesis that
psychiatric morbidity may have a distinct role in the patho-
genesis of vulvodynia, separate from its potential occurrence
as a consequence of vulvodynia. A promising area of future
research will be to investigate mechanisms linking psychiatric
morbidity to the development of vulvodynia, including such
biologic mechanisms as inflammation. It is also critical that
the temporality between psychiatric disorders and vulvar
pain onset be more firmly established. Retrospective cohort or
nested case-control studies would be valuable steps in future
research. If the present findings are replicated, those involved
in the clinical care of women with vulvodynia should be
cognizant of the potential mental health consequences of this
disorder. In addition, practitioners should be aware that a
history of psychiatric morbidity could lead to the onset of
vulvodynia, potentially through altered immunoin-
flammatory response mechanisms.
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