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Introduction: Vulvodynia is a chronic pain condition with potential associated factors, including musculo-
skeletal and psychosocial components.

Aim: This study explores the prevalence of pain-related anxiety and depression in women with provoked ves-
tibulodynia with associated overactive pelvic floor muscle dysfunction (PVD-PFD).

Methods: A retrospective chart review of 352 women presenting to 2 urban vulvovaginal specialty clinics over
the course of a year was conducted. Women presenting for initial evaluation completed validated questionnaires
for pain-related anxiety and depression. Women who completed these questionnaires with a diagnosis of
PVD-PFD independently confirmed by a women’s health physical therapist were included in analysis. Infor-
mation on previously attempted treatments was gathered.

Main Outcome Measures: Pain-related anxiety was measured with the Pain Anxiety Symptoms Scale-20 and
depression with the Patient Health Questionnaire 8.

Results: Of 79 women with confirmed PVD-PFD, 22% met criteria for pain-related anxiety alone, 4% for
depression alone, and 27% for both pain-related anxiety and depression, with a significant association between
anxiety and depression (c2 (1) ¼ 21.44, P < .0005, phi ¼ 0.521). There was also a significant association between
anxiety and/or depression and whether prior treatment was attempted (c2 (2) ¼ 6.81, P ¼ .03, phi ¼ 0.294).

Conclusion: The study found that 49%ofwomenwith PVD-PFDexperienced pain-related anxiety, with orwithout
depression. In addition, there was a statistically significant association between attempts at prior treatment and greater
pain-related anxiety and depression. This is the first study to report a rate of pain-related anxiety specifically in women
with PVD-PFD. These findings are consistent with studies showing elevated pain-related anxiety in other chronic
musculoskeletal conditions, including lower back pain and fibromyalgia. Govind V, Krapf JM, Mitchell L, et al.
Exploring Pain-Related Anxiety and Depression in Female Patients With Provoked Vulvodynia With Asso-
ciated Overactive Pelvic Floor Muscle Dysfunction. J Sex Med 2020;8:517e524.

Copyright � 2020, The Authors. Published by Elsevier Inc. on behalf of the International Society for Sexual Medicine.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Key Words: Vulvodynia;; Pain-Related Anxiety; Depression; Pelvic Floor Muscle Dysfunction
INTRODUCTION

Vulvodynia is an idiopathic, chronic vulvar pain condition
with potential associated factors, including musculoskeletal,
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nerve-related, and psychosocial components. The most recent
consensus guideline on terminology and classification of vulvar
pain defines vulvodynia as vulvar pain lasting at least 3-month
duration without an identifiable cause but which may have po-
tential associated factors. Musculoskeletal conditions, specifically
pelvic floor overactivity, is cited as one of these associated factors
that may be used to characterize women with vulvodynia.1 In
2015, the Fourth International Consultation on Sexual Medicine
convened an expert committee to evaluate and redefine assessment
and treatment strategies for vulvodynia. As part of these guidelines,
the society recommended psychological interventions and pelvic
floor physical therapy for the management of vulvodynia.2
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Women with vulvodynia often experience tenderness of the
pelvic floor muscles related to inflammation, changes in perfu-
sion, shortening of the muscles, and hypoxia.2 Studies have
indicated that women with vulvar pain on contact and localized
to the vulvar vestibule, or provoked vestibulodynia (PVD)
(formerly referred to as vulvar vestibulitis syndrome), may have
an increase in pelvic floor muscle tone, termed “overactive pelvic
floor muscle dysfunction.”2,3 Overactive pelvic floor muscle
dysfunction has been associated with increased pain intensity in
women with PVD.3e8 In addition, pain-related anxiety is also
positively correlated with pain intensity in PVD.4 Pain-related
anxiety is believed to be key factor in chronic musculoskeletal
pain conditions and more prevalent in individuals with a history
of anxiety and depression.9

It is well reported that women with vulvodynia in general are
more likely to experience psychological distress, including anxiety
and/or depression.10e17 A relatively large case-control study16 of
women with and without vulvodynia demonstrated that vulvar
pain was significantly more likely in women with preexisting
anxiety and/or depression. However, in this study, only 56 of
177 (32%) vulvodynia patients included in the analysis were
confirmed as having vulvodynia based on a pelvic examination.16

It is not known what percentage of these women had PVD. In
almost all of the studies that have focused on PVD, the contri-
bution of pelvic floor dysfunction to pain was not eval-
uated.11,13e15 In addition, only 1 study17 used a validated
questionnaire to assess pain-related anxiety, the specific form of
anxiety related to chronic pain.18

The aim of this study was to determine the prevalence of pain-
related anxiety and depression in patients with a diagnosis of
vestibulodynia with associated overactive pelvic floor dysfunction
(PVD-PFD). Furthermore, the role of previous treatments in the
rate of pain-related anxiety and depression was explored.
METHODS

The study was conducted at 2 outpatient gynecology clinics
specializing in female pelvic pain in large metropolitan areas. A
retrospective chart review was conducted of all new patients pre-
senting for vulvovaginal pain consultation over the course of 1 year
(January 1, 2017 through December 31, 2017). Approval for
retrospective chart review was obtained from Advarra IRB
Pro00025298. New patients completed validated questionnaires
for pain-related anxiety and depression before their consultation
appointments. All patients signed a waiver allowing deidentified
data to be included in a research study. Women with a diagnosis
of PVD-PFD who subsequently had independent confirmation of
their PFD diagnosis by a women’s health physical therapist and
had completed the questionnaires for pain-related anxiety and
depression were included in the study analysis.

The patients were diagnosed with PVD-PFD based on a
complete medical history and pelvic examination with a cotton-
swab test and evaluation of the pelvic floor muscles. Adult
women who reported dyspareunia and/or pelvic burning symp-
toms, demonstrated localized, provoked pain (greater than 5 of
10 on a 1e10epoint pain scale) of the posterior vestibule
(between 4 and 8 o’clock), had tense and tender pelvic floor
muscles (including the puborectalis, pubococcygeus, iliococcy-
geus, and/or transverse perinei muscles) on examination as
determined by the clinician, and did not have other causes of
vulvar pain met diagnostic criteria for inclusion.2,4 All women
diagnosed with PVD-PFD in this study had a diagnosis of
overactive pelvic floor muscle dysfunction, as evidenced by
elevated tone of the puborectalis, pubococcygeus, iliococcygeus,
and/or transverse perinei muscles on examination of the pelvic
floor confirmed by a women’s health physical therapist.

The Pain Anxiety Symptoms Scale-20 (PASS-20) was used to
evaluate pain-related anxiety in women with PVD-PFD.19 The
PASS-20, which is a shortened form of the 40-question PASS, is
one of the most frequently used measures of pain-related anxiety
in research and clinical practice.18,20 This tool has been validated
in chronic pain populations, including patients with chronic lower
back pain and fibromyalgia.21,22 It is also included as one of the
main instruments to measure emotional function in women with
vulvodynia.20 This validated self-report questionnaire assesses 4
components of pain-related anxiety, including cognitive anxiety,
fear of pain, escape and avoidance behaviors, and physiological
anxiety. Each of the 20 items is rated on a 6-point Likert scale
ranging from 0 (never) to 5 (always). Adding the subscales pro-
vides a score that is a general measure of pain-related anxiety.
Scores greater than 30 indicate potentially maladaptive levels of
pain-related anxiety, and this increases risk for chronic pain.18

The Patient Health Questionnaire 8 (PHQ-8) was used to
evaluate depression.23 This well-known depression-screening tool
is a listed assessment measurement in the evaluation of vulvody-
nia.2 Each of the 8 items on interest, feeling, sleep, energy,
appetite, concentrating, and movement are rated on a 4-point
Likert scale, with 0 indicating “not at all,” 1 “several days,” 2
“more than half the days,” and 3 “nearly every day.” The clinically
significant depression cutoff score is defined as total score greater
or equal to 10, which corresponds to moderate depression.23,24
Statistics
The PASS-20 total score and PHQ-8 score were calculated for

each participant. Pain-related anxiety was recorded as “0” if total
PASS-20 score was less than or equal to 30 and “1” if PASS-20
score was greater than 30. Depression was recorded as “0” if total
PHQ-8 score was less than 10 and “1” if PHQ-8 was greater or
equal to than 10. Patient subjective history regarding previously
attempted treatments including anxiolytics, antidepressants,
counseling, pelvic floor physical therapy, botulinum toxin in-
jections, or diazepam suppositories was recorded.

Data were analyzed using SPSS 24.0 statistical software.
Summary statistics were calculated for PASS-20 and PHQ-8 total
scores. Chi-square test of independence was performed between
pain-related anxiety and depression. Chi-square test of
Sex Med 2020;8:517e524



Figure 1. Observed anxiety and depression in new patients with vulvodynia with associated overactive pelvic floor muscle dysfunction. 79
patients with PVD-PFD completed PASS-20 and PHQ-8 questionnaires. The cutoff score for pain-related anxiety was PASS-20 score
greater than 30.The cutoff score for depression was PHQ-8 score greater than 10.The cutoff scores identified 17 (22%) patients with pain-
related anxiety, 3 (4%) patients with depression, and 21 (27%) patients with pain-related anxiety and depression. PASS-20 ¼ Pain Anxiety
Symptoms Scale-20; PHQ-8 ¼ Patient Health Questionnaire 8; PVD-PFD ¼ provoked vestibulodynia with associated overactive pelvic
floor muscle dysfunction.
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association performed between whether prior treatment was
attempted and whether patient had pain-related anxiety and/or
depression. Phi value was calculated to determine strength of
association. A P-value of less than 0.05 was considered
significant.
RESULTS

A total of 352 patient charts were reviewed. 79 women were
included in the analysis (Figure 1). As shown in Table 1, women
with confirmed PVD-PFD had a mean pain-related anxiety
(PASS-20) score of 33.53 (SD ¼ 19.68) and a mean depression
(PHQ-8) score of 7.57 (standard deviation ¼ 6.77). Of 79, 17
(22%) women met criteria for pain-related anxiety alone, 3 (4%)
women for depression alone, and 21 (27%) women for both
Table 1. Summary Statistics

Questionnaire Sample size Minimum

PHQ-8 79 0
PASS-20 79 0

79 patients with provoked vestibulodynia with associated overactive pelvic fl

PHQ-8 score is 30 with a depression cutoff score of 10. PHQ-8 scores ranged
possible PASS-20 score is 100 with pain-related anxiety cut-off score of 30. PA
2.21 points.
PASS-20 ¼ Pain Anxiety Symptoms Scale-20; PHQ-8 ¼ Patient Health Ques
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anxiety and depression. There was a statistically significant asso-
ciation between anxiety and depression in women with PVD-PFD
c2(1) ¼ 21.44, P < .0005, phi ¼ 0.521 (Table 2).

When examining treatments for affective disorder in this
population, 49% of women had previously used anxiolytics and/
or antidepressants and 22% had participated in counseling. In
regard to treatments for pelvic pain, 43% had previously engaged
in physical therapy, 37% had used diazepam suppositories, and
18% had undergone off-label pelvic floor (levator ani) botulinum
toxin injections. In regard to prior treatments, 28% of women
attempted 1 treatment, 17% attempted 2, 13% attempted 3,
13% attempted 4, and 4% of women attempted 5 prior treat-
ments (Table 3). There was a statistically significant association
between anxiety and/or depression and whether prior treatment
was attempted c2 (2) ¼ 6.81, P ¼ .03, phi ¼ 0.294 (Table 4).
Maximum Mean Standard deviation

24 7.57 0.76
85 33.53 2.21

oor muscle dysfunction completed questionnaires. The maximum possible
from 0 to 24 with mean 7.57 and standard deviation 0.76 points. Maximum
SS-20 scores ranged from 0 to 85 with mean 33.53 and standard deviation

tionnaire 8.



Table 2. Data for chi-square test of Association

Depression

No Yes Total

Anxiety
No
Count 38 3 41
Expected 28.5 12.5 41
% within anxiety 92.7 7.3 100
% within depression 69.1 12.5 51.9
% total 48.1 3.8 51.9

Yes
Count 17 21 38
Expected 26.5 11.5 38
% within anxiety 44.7 55.3 100
% within depression 30.9 87.5 48.1
% total 21.5 26.6 48.1

Total
Count 55 24 79
Expected 55 24 79
% within anxiety 69.6 30.4 100
% within depression 100 100 100

% total 69.6 30.4 100

Chi square tests Value Df

Asymptotic
significance
(2-sided)

Exact
significance
(2-sided)

Exact
significance
(1-sided)

Pearson chi square 21.435* 1 0.000
Continuity correction 19.228 1 0.000
Likelihood ratio 23.297 1 0.000
Fischer's exact test 0.000 0.000
Linear-by-linear

association
21.164 1 0.000

Symmetric measures Value
Approximate
significance

Nominal by
nominal

Phi 0.521 0.000

Cramer's V 0.521 0.000

A chi-square test of association was conducted between anxiety and depression diagnoses. All expected cell frequencies were greater than 5. There was a
statistically significant association between anxiety and depression within the patients,

̜

c2(1) ¼ ¼21.435, P < 0.0005. There was a very strong association
between anxiety and depression in these patients, phi ¼ ¼0.521, P < 0.0005.
*0 cells (0.0%) have expected count less than 5. The minimum expected count is 5.32.
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DISCUSSION

This study was conducted to explore the prevalence of pain-
related anxiety and depression in women with PVD-PFD. We
found that 49% of women with PVD-PFD experienced pain-
related anxiety, with or without depression. In addition, there
was a statistically significant association between attempt at prior
treatment and greater pain-related anxiety and depression.

This is the first study to report a rate of pain-related anxiety in
women with vestibulodynia with associated overactive pelvic
floor muscle dysfunction. These findings are consistent with
studies showing a correlation between pain-related anxiety and
chronic pain, especially musculoskeletal conditions such as lower
back pain and fibromyalgia.18,21,22,25,26 However, the prevalence
of pain-related anxiety in these specific chronic pain populations
is not clear. Although the rate of pain-related anxiety in women
in general is not known, those without chronic pain demonstrate
a lower mean pain-related anxiety score (24.0) than mean scores
of samples with chronic pain (38.6).25,26

Researchers have explored the cycle of pain-related anxiety and
the role of anxiety sensitivity to the development of chronic pain.
Stimulation of pain receptors (nociceptors) leads humans to
Sex Med 2020;8:517e524



Table 3. Prior treated patient subjective regarding prior treatments was recorded

Prior treatments Psychotropics Counseling Physical therapy Diazepam suppositories Botulinum injections

% of patients 49 22 43 37 18

# Prior treatments 1 2 3 4 5

% of patients 28 17 13 13 4

Anxiety and Pelvic Floor Dysfunction 521
attribute meaning to unpleasant sensations. Acute pain results in
behavioral restriction and avoidance, followed by a gradual in-
crease in activity as pain sensations lessen. Acute pain-related
sensations may also be interpreted as catastrophic, leading to
increased pain-related anxiety, avoidance, and compulsions, which
promote and maintain limitations on activity and the pain
sensation itself.27 For patients with anxiety disorders, the pain
sensation more quickly triggers avoidance and compulsions, which
increase anxiety and further promote the fear-anxiety-avoidance
cycle. This is believed to play a role in the development and
maintenance of chronic pain and pain-related anxiety.22,28

There may be a larger anxiety and depression component
when the cause of chronic pain is unknown. Studies have found
that women with vulvodynia were more likely to experience
anxiety compared with women with other vulvar pathology with
an identified physical cause.10,14 The measures of anxiety and
depression in this study were assessed before consultation and
diagnosis of overactive pelvic floor muscle dysfunction. It would
be interesting to evaluate how treatment affects rates of pain-
related anxiety. In a small prospective study, 13 women with
PVD were treated with pelvic floor physical therapy and then
assessed for symptomatic improvement and pain-related anxiety.
After treatment, the women had lower pain ratings during pelvic
examination, decreased pain with intercourse, and improved
overall sexual function. The treated women also had significantly
less pain-related anxiety and pain catastrophizing, although
measures of their mental health in general did not improve.17

These results support the idea that pain-related anxiety differs
from other anxiety disorders and mood disorders. Future research
should explore this concept further in women with PVD and
overactive pelvic floor dysfunction.

Another factor that may play a role in pain-related anxiety and
depression in the setting of vulvodynia is the number of
attempted and failed treatments. This study found that women
who arrived for consultation after failed treatments showed
higher rates of pain-related anxiety and depression. Many
different treatments are tried in the setting of vulvodynia.
Oftentimes, these treatments are not directed by determining the
cause of vulvar pain. Treatment options vary widely between
systemic antidepressants and anticonvulsants to topical prepara-
tions to pelvic floor physical therapy to surgical interventions.
Determining a dermatologic, neural, muscular, or hormonal
cause of vulvar pain in a stepwise approach often focuses treat-
ment modalities. This prevents a “shotgun” approach that often
Sex Med 2020;8:517e524
leads to treatment failures. It is unclear whether multiple treat-
ment approaches contribute to increased pain-related anxiety and
depression or whether the psychological component contributes
to perceived treatment failure.

The present study was not designed to determine cause-effect
relationships between PVD-PFD and anxiety or depression.
Studies that have explored this relationship indicate that preex-
isting anxiety and depression play a role in the development and
maintenance of vulvodynia. In a community-based epidemio-
logic study of 240 case-control pairs of women with and without
vulvodynia, vulvar pain was 4 times more likely in women with
preexisting anxiety and/or depression. In addition, data indicate
that vulvodynia causes a greater likelihood of both new and
recurrent onset of anxiety and mood disorder symptoms.16

However, this relatively large epidemiologic study has the limi-
tation of including women with vulvar pain by interview,
without confirmatory examination for a majority of the partici-
pants. In addition, the previous study evaluated general anxiety
and not pain-related anxiety, which may have a different
mechanism in chronic pain.

Although a temporal relationship and causation cannot be
determined, the present study has the strength of only including
women with a diagnosis of PVD with associated overactive pelvic
floor dysfunction, confirmed by both a physician and pelvic floor
physical therapist. Another strength of this study is the use of
validated questionnaires for pain-related anxiety and depression.
A weakness of the present study is lack of data on preexisting
anxiety and mood disorders, other chronic pain conditions, as
well as components of chronic pain, including duration of disease
and other demographic factors. These factors may play a role in
pain characteristics and seeking previous treatment.29
CONCLUSION

Determining the prevalence of pain-related anxiety and
depression in women with PVD-PFD is the first step in opti-
mizing treatment. Research shows that pain-related anxiety plays
a role in exacerbating and prolonging chronic pain symptoms,
especially in individuals with antecedent anxiety and mood dis-
orders. Identifying overactivity of the pelvic floor muscles as a
cause or contributing factor to PVD may help alleviate pain-
related anxiety by lessening the fear of the unknown and
reducing catastrophizing tendencies. In addition, it is essential to
identify and manage pain-related anxiety, as well as baseline



Table 4. Data for Chi-square test of Independence

Prior treatment attempted

No Yes Total

Psychological disorder
diagnoses

None
Count 15 23 38
Expected Count 10.1 27.9 38
% within number of
psychological diagnoses

39.5 60.5 100

% within prior treatment
attempted

71.4 39.7 48.1

% total 19 29.1 48.1
Adjusted residual 2.5 �2.5

1
Count 4 16 20
Expected count 5.3 14.7 20
% within number of
psychological diagnoses

20 80 100

% within prior treatment
attempted

19 27.6 25.3

% total 5.1 20.3 25.3
Adjusted residual �0.8 0.8

Both
Count 2 19 21
Expected count 5.6 15.4 21
% within number of
psychological diagnoses

9.5 90.5 100

% within prior treatment
attempted

9.5 32.8 26.6

% total 2.5 24.1 26.6
Adjusted residual �2.1 2.1

Total
Count 21 58 79
Expected count 21 58 79
% within number of
psychological diagnoses

26.6 73.4 100

% within prior treatment
attempted

100 100 100

% total 26.6 73.4 100

Chi-square tests Value Df
Asymptotic significance
(2-sided)

Pearson Chi-square 6.811* 2 0.033
Likelihood Ratio 7.284 2 0.026
Linear-by-linear Association 6.575 1 0.01

Symmetric measures Value Approximate significance

Nominal by nominal Phi 0.294 0.033
Cramer's V 0.294 0.033

A chi square test of independence was conducted between number of psychological diagnoses and whether prior treatment was attempted by the patient. All
expected cell frequencies were greater than 5. There was a statistically significant association between number of psychological diagnoses and whether prior
treatment was attempted by the patient, c2 (2) ¼ 6.811, P ¼ .033. There was a very strong association between number of psychological diagnoses and
whether prior treatment was attempted, phi ¼ 0.294, P ¼ .033
*0 cells (0.0%) have expected count less than 5. The minimum expected count is 5.32.

Sex Med 2020;8:517e524

522 Govind et al



Anxiety and Pelvic Floor Dysfunction 523
anxiety and mood disorders. Cognitive behavioral therapy is the
most commonly used and researched psychological treatment
modality available. A multidisciplinary combination of pelvic
floor physical therapy, psychological intervention, and medical
adjuncts for pelvic floor relaxation may provide a good starting
point for treatment of PVD-PFD.
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