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Abstract

Objective. Psychosocial factors are related to pain and sex-related outcomes in provoked vulvodynia and possibly in
mixed and spontaneous vulvodynia. However, a broader behavioral framework, such as the psychological flexibility
model, has received limited attention in this context. Recently, additional psychosocial variables have also emerged
that appear relevant to vulvodynia, including perceived injustice, body-exposure anxiety during intercourse, and un-
mitigated sexual communion. The present study applied network analysis to explore relations between psychologi-
cal flexibility, newly emerging psychosocial variables relevant to vulvodynia, and their associations with vulvodynia
outcomes. The study also explored potential differences across vulvodynia subtypes. Design. An online cross-
sectional study of 349 participants with vulvodynia (112 provoked, 237 spontaneous/mixed) was carried out.
Methods. Participants completed self-report questionnaires, including questions on pain and sexual outcomes, de-
pression, facets of psychological flexibility, body-exposure anxiety during intercourse, unmitigated sexual commu-
nion, and perceived injustice. Networks were computed for the total sample and for provoked and mixed/spontane-
ous vulvodynia subsamples. Results. Perceived injustice, pain acceptance, and depression were “central” factors
among the included variables, in all models. Psychological flexibility processes were relevant for all networks.
Depression was more central in the network for mixed/spontaneous vulvodynia; body-exposure anxiety during in-
tercourse was most central for the provoked subtype. Conclusions. Among the included variables, perceived injustice,
pain acceptance, depression, and psychological flexibility appear to be important in vulvodynia. As different factors
are significant across subtypes, tailored treatment approaches are suggested.

Key Words: Vulvodynia; Genito-Pelvic Pain/Penetration Disorder; Chronic Pain; Psychological Flexibility; Network Analysis;
Psychosocial Factors

Introduction

Vulvodynia is characterized by persistent vulval pain [1,

2]. Vulvodynia can be spontaneous, provoked by pres-

sure, or mixed [2]. Provoked vestibulodynia (PVD), de-

fined by pain triggered by pressure on the vulval

vestibule, is the most studied type of vulvodynia [3]. The

lifetime prevalence of vulvodynia is 10–28% [4], and

pain can occur during daily activities [5], resulting in sig-

nificant impacts on functioning [1]. The etiology of vul-

vodynia remains unknown [2, 6, 7], and biomedical

treatments achieve only modest improvements in pain

and sexual functioning [8], suggesting that a broader

conceptualization is needed.

VC The Author(s) 2021. Published by Oxford University Press on behalf of the American Academy of Pain Medicine. All rights reserved.

For permissions, please e-mail: journals.permissions@oup.com 2863

Pain Medicine, 22(12), 2021, 2863–2875

doi: 10.1093/pm/pnab265

Advance Access Publication Date: 28 August 2021

Original Research Article

D
ow

nloaded from
 https://academ

ic.oup.com
/painm

edicine/article/22/12/2863/6359191 by guest on 20 M
arch 2024

https://orcid.org/0000-0002-9734-0153
https://academic.oup.com/


Several studies [9–13] have highlighted the importance

of pain-specific [14], sex-related [10], and social factors

[15] in PVD. Psychological variables such as pain cata-

strophizing, self-efficacy, and general anxiety have been

researched in vulvodynia [16–18] and appear relevant in

this population. In addition to these variables, there may

be wider models worth investigating in vulvodynia, in-

cluding the psychological flexibility model [19].

Psychological flexibility is defined as “the capacity to en-

gage in personally important activities whilst remaining

in conscious and open contact with thoughts, feelings,

and sensations” [20, 21]. Psychological flexibility is a

broad behavioral model that focuses on the function of

experiences in relation to behavior rather than the spe-

cific content of thoughts and feelings, and it can accom-

modate content-specific psychosocial variables [19].

Psychological flexibility can be summarized as behavior

that is “open (acceptance and cognitive defusion), aware

(present-moment awareness and self-as-context), and en-

gaged (values-based and committed action)” [20,

21].The acceptance component of psychological flexibil-

ity was related to lower pain and greater sexual function-

ing in one study on PVD [22]. Given the relevance of

psychological flexibility in relation to pain more broadly

[21, 22], as well as growing evidence for Acceptance and

Commitment Therapy [23], a treatment approach that

fosters psychological flexibility, this model appears

worth exploring in vulvodynia.

In addition to the psychological flexibility model,

there are other emerging variables, consisting of specific

feelings, thoughts, or perceptions potentially relevant to

vulvodynia. In contrast to the contextual variables in-

cluded in the psychological flexibility model, these varia-

bles can be regarded as reflecting specific psychological

content. For instance, women with vulvodynia experi-

ence pain invalidation, which could potentially lead to

perceived injustice, and this could adversely influence

outcomes [15, 24]. Furthermore, women with PVD re-

port changes to their body image, perceiving themselves

as “unattractive” or “not women anymore.” [25]

Related body-exposure anxiety and avoidance during

sexual activities may lead to greater pain and sexual dys-

function in PVD [25]. Lastly, as women with vulvodynia

engage in intercourse despite their pain [26], sexual moti-

vation may be an important avenue to investigate.

Unmitigated sexual communion—“meeting a partner’s

sexual needs to the exclusion of one’s own”—may lead

to worse pain and sexual dysfunction in PVD [27]. These

variables appear promising, relatively specific to the ex-

perience of vulvodynia, and worth further study.

Psychological flexibility, perceived injustice, body-

exposure anxiety, and unmitigated sexual communion

appear promising for an improved understanding of vul-

vodynia outcomes. Simultaneous investigation of

thoughts, feelings, and perceptions alongside broader be-

havioral processes allows for an understanding of the

complex interrelations among these variables, which

represent levels of context and content. There is also a

need to understand potential differences across subtypes,

as the situations in which the pain occurs differ. Such dif-

ferences could have implications for the development of

individualized treatments [28].

Network analysis represents a novel data-driven ap-

proach that examines complex interrelationships among

variables in a way that traditional methods (e.g., multiple

regression) cannot accommodate [29]. A key advantage

is that network analysis can identify key variables within

a network of selected variables, accounting for all possi-

ble linkages simultaneously and allowing unexpected

links to emerge [29, 30]. Therefore, using network analy-

sis, the present study aimed to 1) identify the complex

relations among a) psychological flexibility variables, b)

selected, newer, content-specific psychosocial factors,

and c) vulvodynia outcomes when simultaneously consid-

ered, and 2) explore possible subtype differences in the

networks derived.

Methods

This was an online cross-sectional study of women living

with vulvodynia. The present study includes analyses and

findings from baseline data, part of a larger online longi-

tudinal study. The larger longitudinal study explored

changes in psychosocial factors and outcomes in vulvody-

nia at baseline and 3 months’ follow-up through the use

of self-report questionnaires between November 2019

and June 2020. Baseline data reported in this article were

collected via the online survey platform Qualtrics be-

tween November 2019 and February 2020, and all par-

ticipants were given an anonymous ID link. The King’s

College London Ethics committed approved this study

(HR-19/20-14507).

Recruitment for the present study was pursued through

the Vulval Pain Society and on social media. Participants

were eligible if they self-reported having a confirmed diag-

nosis of vulvodynia from a health professional (defined as

“idiopathic vulval pain of three months or more” [2]),

were 18 years of age or older, were not pregnant, and

were experiencing vulvodynia at study entry. A sample of

349 women provided informed consent and completed the

questionnaires. The questionnaire included demographics,

questions about vulvodynia, and measures assessing psy-

chosocial factors, pain severity, pain interference, sexual

functioning, and sexual satisfaction variables.

Questionnaires

Vulvodynia-Related Questions

Questions about vulvodynia subtypes were included.

These included whether the pain was spontaneous (i.e.,

pain occurring without a trigger such as pressure), pro-

voked by pressure/touch, or mixed (a combination of

provoked and spontaneous). The onset of vulvodynia

was determined by asking participants whether they
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experienced vulvodynia from the first time they

attempted intercourse (primary vulvodynia) or whether

dyspareunia occurred after pain-free intercourse (second-

ary vulvodynia). Questions on the duration of pain, its

location, and whether participants were taking pain med-

ications were also asked; the latter were entered by par-

ticipants into free text boxes.

Chronic Pain Acceptance (Openness). Chronic pain

acceptance is defined as “a process of engaging in activi-

ties with pain and refraining from unsuccessful efforts to

control pain so that important life activities are pursued”

[20]. To measure pain acceptance, the eight-item version

of the Chronic Pain Acceptance Questionnaire (CPAQ-8)

was used [31]. The CPAQ-8 consists of eight items on a

seven-point scale, where 0 is “never true” and 6 repre-

sents “always true” and a higher score reflects greater

levels of pain acceptance. A systematic review examined

a range of questionnaires measuring chronic pain accep-

tance and showed that the CPAQ performed best in

terms of its psychometric properties compared with other

questionnaires [32]. We computed the internal consis-

tency of this measure in the present study, and it dis-

played high internal consistency (a¼ 0.80).

Present-Moment Awareness (Awareness).

The Tacting of Function Scale (TOF) is a question-

naire that measures the psychological process of tacting

functional relations [33]. This is also defined by “one’s

ability to notice and reflect the purposes or guiding influ-

ences on one’s behavior

” [33]. The measure consists of 10 items on an eight-

point scale, where 0 is “never true” and 7 is “always

true.” A higher score on this measure reflects greater tact-

ing of functional relations. The TOF demonstrated good

psychometric properties in a sample of college students

[33]. We computed the internal consistency of the TOF,

and it was adequate (a¼ 0.80).

Committed Action (Engagement).

Committed action is defined as “flexible persistence in

values-based or goal-directed behavior” [19]. To measure

this construct, the eight-item version of the Committed

Action Questionnaire (CAQ-8) was used [34]. The CAQ-

8 consists of eight items on a seven-point scale, where 0

is “never true” and 6 represents “always true” and a

higher score reflects greater levels of committed action.

Past research has indicated that the CAQ-8 has good psy-

chometric properties [34], and it had adequate internal

validity in the present study (a¼ 0.82).

Depression. To measure depression, we used the

Patient Health Questionnaire-9 (PHQ-9) [35]. The PHQ-

9 consists of nine items that reflect the frequency of

symptoms of depression on a four-point scale, where 0 is

“not at all” and 3 is “nearly every day.” A higher score

on this measure reflects greater levels of depressive symp-

toms. Past research has indicated that the PHQ-9 has

good psychometric properties and can discriminate

between people with and without a diagnosis of depres-

sion in people with pain [36]. This measure showed ade-

quate internal validity in the present study (a¼ 0.84).

Body-Exposure Anxiety and Avoidance During

Sexual Activities. To measure body image in the context

of sexual relations, the Body Exposure Anxiety and

Avoidance During Sexual Activities questionnaire

(BESAQ) was used [37]. On the BESAQ, respondents

rate 28 items on a five-point scale ranging from 0

(“never”) to 4 (“always or almost always”). Higher

scores reflect “greater self-conscious or anxious atten-

tional focus on their body’s appearance and stronger

desires and attempts to avoid the exposure of certain

aspects of their body to sexual partners” [37]. Past re-

search in women with PVD [25] has indicated that this

measure has good psychometric properties. This measure

had high internal validity in the present study (a¼ 0.95).

Perceived Injustice. Perceived injustice is defined as “a

multidimensional construct, comprising elements per-

taining to the severity and irreparability of loss, blame,

and a sense of unfairness” [38]. This was originally ex-

plored in people with musculoskeletal injury [38]. To

measure pain-related perceived injustice, we used the

Injustice Experiences Questionnaire (IEQ) [38]. On the

IEQ, participants rate the 12 items, such as “it all seems

so unfair” and “most people don’t understand how se-

vere my condition is,” on a five-point numerical scale,

where 0 is “not at all” and 4 is “all the time.” Higher

scores on this scale reflect greater perceived injustice. The

IEQ has been used in people with several chronic pain

conditions [38] and PVD [15], demonstrating good psy-

chometric properties. For the present study, we adapted

the IEQ by replacing the word “injury” used in the ques-

tionnaire description and instructions with

“vulvodynia.” The following description shows how the

IEQ was adapted for the present study: “When vulvody-

nia happens, it can have profound effects on our lives.

This scale was designed to assess how vulvodynia has af-

fected your life.” This measure had high internal validity

in this study (a¼ 0.89).

Unmitigated Sexual Communion. The Unmitigated

Sexual Communion Scale (USC) is a three-item scale

assessing unmitigated sexual communion, defined as

“consistently placing others’ needs before one’s own, wor-

rying excessively about others’ problems, and focusing on

others to one’s detriment” [27]. The three items were rated

on a five-point scale ranging from 0 (strongly disagree) to

5 (strongly agree). Higher scores on the USC indicate

greater unmitigated sexual communion. This measure was

used in women with dyspareunia, displaying good psycho-

metric properties [27]. This measure showed high internal

validity in the present study (a¼ 0.86).

Outcome Variables

Pain Severity and Interference. To measure pain severity

and pain interference, the Brief Pain Inventory Short

A Network Approach to Understanding Vulvodynia 2865
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Form (BPI) was used [39]. For pain severity, people rate

their worst, least, present, and average pain in the prior

week on a scale from 0 (“no pain”) to 10 (“pain as bad

as you can imagine”). A pain severity score index is com-

puted by averaging the four ratings. For pain interfer-

ence, participants rate the extent to which pain interferes

on the following domains: “general activity, mood, mo-

bility, work, relationships, sleep, and enjoyment of life.”

These are rated on a scale from 0 (“no pain”) to 10

(“pain as bad as you can imagine”). A pain interference

score is computed by averaging the seven ratings. In the

present study, the BPI had high internal consistency for

pain severity (a¼ 0.88) and pain interference (a¼ 0.90).

Sexual Functioning. To measure sexual functioning,

the Female Sexual Function Index (FSFI) [40] was used.

This measure includes 19 items on a six-point scale

assessing different domains of sexual functioning, such as

desire, lubrication, etc. Higher scores reflect greater sex-

ual functioning. Past research has indicated that the FSFI

has good psychometric properties in women with PVD

[41], and it had adequate internal consistency in the pre-

sent study (a¼ 0.95).

Sexual Satisfaction. To measure sexual satisfaction,

the Global Measure of Sexual Satisfaction scale

(GMSEX) [42] was used. The GMSEX consists of five

items on a seven-point scale, with different anchors for

each item. Higher scores on this measure reflect greater

sexual satisfaction. Past research has indicated that the

FSFI has good psychometric properties, including in

women with PVD [43, 44], and it had high internal con-

sistency in the present study (a¼ 0.95).

Statistical Analyses
IBM SPSS Statistics 26 and Python (using NetworkX)

[45] were used to perform statistical analyses. Missing

data occurred in 10.8% of the sample. Mean imputation

was first conducted at the questionnaire level if, for each

participant, at least half of the items within each ques-

tionnaire were completed. For participants for whom

more than half of the items were missing on a given ques-

tionnaire, multiple imputations were conducted, resulting

in 20 multiply imputed datasets. Before and after imputa-

tions, normality tests were carried out. Data were also

explored to assess potential differences across the vulvo-

dynia subtypes in demographic variables and pain levels.

Correlation analyses in SPSS with the pooled correlation

coefficients were conducted. Three correlation analyses

were conducted with the pooled data: total sample (pro-

voked, mixed, spontaneous), provoked sample, and

mixed/spontaneous sample.

Network Development
The present study aimed to explore and create networks

in the total sample and by vulvodynia subtype (provoked

versus mixed/spontaneous ). Three network models were

constructed in Python, and their properties were obtained

with the NetworkX package [45]. Network models ex-

plore relations between variables, or “nodes,” through

partial correlations and present them in a graphical for-

mat, with each link referred to as an “edge.” The visual

representation of a network provides researchers with

the opportunity to examine the structure of a group of

variables and their patterns of relations in a way that tra-

ditional approaches cannot accommodate [29, 30].

The networks are, again, based on partial correlations

between the nodes and correlations between pairs with

all other correlations taken into account, enabling

researchers to examine the unique relationships between

nodes. To detect correlations as a function of sample size

for this study, a sample of at least 85 participants was re-

quired according to the Pearson correlation coefficient

power curve [46]. The Fruchterman-Reingold force-di-

rected algorithm [47], implemented in NetworkX, was

used to plot the networks. This algorithm forces nodes

with many and strong edges to be placed centrally and

strongly connected node pairs to be placed closely while

also minimizing overlap of edges and nodes. The weight

of the edge reflects the strength of the relation condi-

tional on all other possible relations. The seismic color

bar within the Matplotlib library [48] was used to repre-

sent the direction and strength of the edges for positive

relationships (colored in blue) and negative relationships

(colored in red), where darker colors correspond to stron-

ger associations between nodes.

Nodes have different sizes in the networks. Larger

nodes represent stronger associations with the rest of the

nodes within the graph, whereas smaller nodes represent

weaker associations with the rest of the nodes within the

graph. To interpret a network, multiple features are ex-

amined. These include the distance between nodes, how

strongly connected nodes are with each other, and the

proximity of a node to the center of the network. In addi-

tion to visual inspection, we used NetworkX to calculate

the following centrality indices: closeness, degree, and

strength [49]. Closeness refers to the inverse of the sum

of distances to all other nodes. Degree refers to the num-

ber of edges each node has within the network. Strength

includes how strongly connected a node is with other

nodes and the sum of the weights of the relations with

which a node is involved. As strength centrality encapsu-

lates both degree and closeness indices, it is considered

the most informative centrality index. Predictability is

the degree of variance in each node that can be explained

by variance in nodes to which it is connected, an estimate

akin to R2; this was estimated for the three networks.

Results

Tables 1 and 2 display the disease and demographic char-

acteristics of the sample (n¼ 349). The mean age of par-

ticipants was 32.6 years (standard deviation [SD] 11.4),

and they were mostly white. Among the participants,

32% reported provoked vulvodynia, 58.5% reported
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mixed vulvodynia, and 9.5% reported spontaneous vul-

vodynia. More than half of participants (66%) classified

themselves as having secondary vulvodynia, and the re-

mainder reported primary vulvodynia. Participants

reported an average pain duration of 7.7 years (SD 7.5),

and more than half of them (67%) reported living with

another physical or psychiatric condition. When pain du-

ration and demographic variables were explored across

subtypes, no significant differences were found.

Reflecting this, the smallest P value, when vulvodynia

subtypes were compared on pain or demographic data,

was 0.81.

Table 3 shows the mean scores of the psychosocial

variables and pain and sexual outcomes. Participants had

an average pain severity score of 3.77 (SD 2.09) and an

average interference score of 4.23 (SD 2.46). Similarly,

participants had a mean depression score of 11.44 (SD

5.96) and a sexual functioning score of 40.01 (SD 22.28),

corresponding to moderate depressive symptoms [35]

and the presence of sexual dysfunction [40].

Networks

Network 1: Total Sample

The first network (total sample N¼ 349) is presented in

Figure 1. For this network, three network

“communities,” groups of closely aligned nodes,

emerged. Community 1 included unmitigated sexual

communion, present-moment awareness, body-exposure

anxiety, and committed action. Community 2 included

sexual functioning and satisfaction. Community 3 in-

cluded depression, perceived injustice, pain acceptance,

pain interference, and pain severity. Centrality estimates

for each node are presented in Figure 2. On the basis of

strength centrality indices, the node with the highest cen-

trality was pain interference, followed by depression, sex-

ual satisfaction, and perceived injustice. In terms of

predictability, the node with the highest predictability

was pain interference (64%), followed by pain severity

(53%), sexual satisfaction (50%), sexual functioning

(48%), and pain acceptance (42%). Table 4 shows the

predictability of the nodes for each network.

Network 2: Provoked Vulvodynia

The second network of women with provoked vulvody-

nia (n¼ 112) is presented in Figure 3. For this network,

three network communities emerged. Community 1 in-

cluded pain interference, perceived injustice, pain accep-

tance, and pain severity. Community 2 included sexual

functioning, sexual satisfaction, and unmitigated sexual

communion. Community 3 included body-exposure anx-

iety during intercourse, committed action, present-mo-

ment awareness, and depression. For this network,

centrality estimates for each node are presented in

Figure 4. On the basis of strength centrality indices, the

node with the highest centrality was body-exposure anxi-

ety/avoidance during intercourse, followed by pain inter-

ference, sexual satisfaction, and pain acceptance. In

terms of predictability, the node with the highest predict-

ability was sexual satisfaction (66%), followed by sexual

functioning (61%), pain interference (57%), pain accep-

tance (45%), and body-exposure anxiety during inter-

course (43%). Table 4 shows the predictability of the

nodes for each network.

Table 1. Participants’ demographic characteristics (n¼349)

Demographic Factor Mean (SD) or n (%)

Age, y, mean (SD ) 32.6 (11.4)

Ethnic group, n (%)

White 322 (92.1)

Asian 6 (1.8)

Mixed 6 (1.8)

Black 4 (1.2)

Other 11 (3.1)

Relationship status, n (%)

Alone 48 (13.8)

With partner and/or children 200 (57.3)

With other family members 69 (19.8)

With friends/flatmates 32 (9.1)

Work status, n (%)

Employed 183 (52.4)

Employed part-time because of pain 31 (8.9)

Unemployed because of pain 28 (8)

Unemployed for other reason 10 (2.9)

Other (retired, homemaker, student, etc.) 97 (27.8)

Relationship status, n (%)

In a relationship 265 (75.9)

Not in a relationship because of pain 38 (10.9)

Not in a relationship for other reason 46 (13.2)

Sexually active, n (%)

Yes 195 (55.9)

No because of pain 132 (37.9)

No for other reason 22 (6.3)

Table 2. Participants’ pain and health-related characteristics
(n¼349)

Pain and Health-Related Factor Mean (SD) or n (%)

Pain duration, y, mean (SD ) 7.7 (7.5)

Pain site, n (%)

All vulva 179 (51.3)

Clitoris 5 (1.4)

Vestibule 162 (46.4)

Vagina 3 (0.9)

Pain trigger, n (%)

Spontaneous 33 (9.5)

Provoked 112 (32.1)

Mixed 204 (58.5)

Pain onset, n (%)

Primary 120 (34.4)

Secondary 229 (65.6)

Reported comorbidities, n (%) 233 (67)

Fibromyalgia 17 (4.8)

Bowel conditions 42 (12.03)

Depression and/or anxiety 128 (36.7)

Bladder and kidney conditions 29 (8.3)

Sexual/reproductive health conditions 57 (16.3)

Skin conditions 13 (3.7)
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Network 3: Mixed/Spontaneous Vulvodynia

The third network of women with mixed/spontaneous

vulvodynia (n¼ 237) is presented in Figure 5. For this

network, three communities emerged. Community 1 in-

cluded unmitigated sexual communion, present-moment

awareness, body-exposure anxiety, and committed ac-

tion. Community 2 included sexual functioning and sex-

ual satisfaction. Community 3 included depression,

perceived injustice, pain acceptance, pain interference,

and pain severity. Centrality estimates for each node are

presented in Figure 6. On the basis of strength centrality

indices, the node with the highest centrality was pain in-

terference, followed by perceived injustice, sexual satis-

faction, and depression. In terms of predictability, the

node with the highest predictability was pain interference

(61%), followed by pain severity (53%), sexual satisfac-

tion (50%), sexual functioning (46%), and depression

(37%). Table 4 shows the predictability of the nodes for

this network.

Discussion

This study applied network analysis to explore the com-

plex interrelationships between psychological flexibility

processes, selected newer psychosocial factors, and vul-

vodynia outcomes. The investigated psychosocial factors

were significantly related to pain and sex-related out-

comes across three networks. Perceived injustice, depres-

sion, pain acceptance, and body-exposure anxiety were

highly interconnected within networks. Differences

emerged among vulvodynia subtypes; this could have

implications for theory and the design of tailored

treatments.

Comparison of Networks
The mixed/spontaneous and total sample networks were

very similar, likely because there were more women with

Table 3. Means and standard deviations of the total scores for
the study variables

Variable Mean (SD)

Pain interference 4.23 (2.46)

Pain severity 3.77 (2.09)

Depression 11.44 (5.96)

Committed action 28.18 (6.83)

Present-moment awareness 51.01 (9.02)

Pain acceptance 22.51 (7.93)

Perceived injustice 33.15 (9.89)

Unmitigated sexual communion 7.81 (3.84)

Body-exposure anxiety and avoidance during intercourse 39.04 (26.20)

Sexual functioning 40.01 (22.28)

Sexual satisfaction 19.32 (11.40)

Figure 1. Network model of the total sample (mixed, spontaneous, and provoked vulvodynia). Red edges indicate positive relation-
ships; blue edges indicate negative relationships. BE¼ body-exposure anxiety/avoidance during intercourse; CA¼ committed ac-
tion; D¼ depression; I¼ perceived injustice; PA¼ pain acceptance; PI¼ pain interference; PMA¼ present-moment awareness; PS¼
pain severity; SF¼ sexual functioning; SS¼ sexual satisfaction; USC¼ unmitigated sexual communion. Nodes of community 1 (un-
mitigated sexual communion, present-moment awareness, body-exposure anxiety, and committed action) are outlined in pink.
Nodes of community 2 (sexual functioning and satisfaction) are outlined in green. Nodes of community 3 (depression, perceived in-
justice, pain acceptance, pain interference, and pain severity) are outlined in yellow.
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mixed than provoked or spontaneous pain overall.

However, in an analysis focusing on the networks for

mixed/spontaneous and provoked vulvodynia, important

similarities and differences were present. Perceived injus-

tice, depression, and pain acceptance were important

psychosocial factors in both models. Although injustice

in vulvodynia has been researched only once in relation

to PVD [15], the findings are consistent with studies

highlighting the adverse impact of injustice in people

with chronic pain [15, 50–53]. Greater perceptions of the

condition’s being unfair may contribute to a view of liv-

ing with this condition as uncontrollable and to a sense

of helplessness [51, 54].

The role of injustice within the network may reflect

the nature of pain experienced by women with vulvody-

nia. Notably, in the present study, mean scores of injus-

tice were higher than earlier work in a mixed sample of

people with pain after whiplash injury [50]. Past research

in vulvodynia has shown a significant diagnostic delay

[4, 6], and patients reported experiences of pain invalida-

tion and being told that their pain was all “in their head

” [15, 24]. Consistently, previous studies have also

highlighted that women, in general, are more likely to ex-

perience pain invalidation and stereotyping [55–57].

These experiences may contribute to a greater sense of

unfairness and a feeling that others do not take their con-

dition seriously, which are components of injustice [38].

This is consistent with conceptualizations of pain as a so-

cial experience that threatens our social needs: the need

for fairness and justice [58].

Aside from injustice, the role of depression within the

network is consistent with studies in vulvodynia and the

wider pain literature [12, 18, 59]. Prospective data have

shown that depression is a risk factor for vulvodynia and

is related to symptom exacerbation [12, 13, 59].

Notably, depression was a relatively more central node

in the mixed/spontaneous model than in the provoked

model, and it had strong connections to pain outcomes
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only in the mixed/spontaneous vulvodynia subtype. Such

findings suggest that feelings of loss and distress may be

more salient for women who also experience spontane-

ous forms of vulval pain. This may be because experien-

ces of spontaneous pain are likely to interfere with more

aspects of life, resulting in considerably more impact.

In addition to depression, pain acceptance played an

important role in both networks. These results are consis-

tent with one previous study on PVD [22] and numerous

studies in other chronic pain conditions, where lower

pain acceptance was related to higher pain interference

and intensity and lower mood [22, 60, 61]. In

vulvodynia, lower pain acceptance may decrease wom-

en’s motivation to engage in intercourse and may be asso-

ciated with an unhelpful focus on pain and its unpleasant

characteristics; this could result in more pain and worse

sexual outcomes. Because more than 80% of women

with PVD engage in sex despite the pain [26], acceptance

is a potentially important target.

The most notable difference between the networks

was the role of body-exposure anxiety. Body-exposure

anxiety was the most important node of the network for

the provoked subtype, whereas it was relatively less im-

portant in the network for the mixed/spontaneous

Table 4. Predictability (R2) of nodes for each network

Nodes
Network 1
Total Sample (Ranking)

Network 2
Provoked (Ranking)

Network 3
Mixed/Spontaneous (Ranking)

Pain interference 64% (1) 57% (3) 61% (1)

Pain severity 53% (2) 38% (6) 53% (2)

Sexual satisfaction 50% (3) 66% (1) 50% (3)

Sexual functioning 48% (4) 61% (2) 46% (4)

Pain acceptance 42% (5) 45% (4) 36% (6)

Depression 39% (6) 31% (8) 37% (5)

Committed action 36% (7) 30% (9) 36% (6)

Perceived injustice 35% (8) 35% (7) 33% (7)

Body-exposure anxiety 30% (9) 43% (5) 25% (8)

Present-moment awareness 18% (10) 13% (11) 19% (9)

Unmitigated sexual communion 15% (11) 14% (10) 17% (10)

Figure 3. Network model of provoked vulvodynia. Red edges indicate positive relationships; blue edges indicate negative relation-
ships. BE¼ body-exposure anxiety/avoidance during intercourse; CA¼ committed action; D¼ depression; I¼ perceived injustice;
PA¼ pain acceptance; PI¼ pain interference; PMA¼ present-moment awareness; PS¼ pain severity; SF¼ sexual functioning; SS¼
sexual satisfaction; USC¼ unmitigated sexual communion. Nodes of community 1 (unmitigated sexual communion, present-mo-
ment awareness, body-exposure anxiety, and committed action) are outlined in pink. Nodes of community 2 (sexual functioning
and satisfaction) are outlined in green. Nodes of community 3 (depression, perceived injustice, pain acceptance, pain interference,
and pain severity) are outlined in yellow.
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subtype. These findings suggest that avoidance-

promoting processes relating specifically to intercourse

and body image are relevant to consider in PVD. This dif-

ference between networks makes sense, given the

intercourse-specific aspect of PVD compared with

women who also have spontaneous vulvodynia. Body-

exposure anxiety has been explored in PVD in only one

previous study [25]. This is consistent with body image

research in other pain conditions [62, 63] and with quali-

tative findings showing that women with PVD perceive

themselves to be “unattractive” [64], which highlights

how vulvodynia profoundly affects a woman’s body

perception.

Theoretical and Clinical Implications
The present findings suggest several clinical implications.

Because pain severity, pain interference, sexual function-

ing, and sexual satisfaction appear as highly central

nodes, these appear as important outcomes in this popu-

lation. Furthermore, perceived injustice, pain acceptance,

and depression may be important treatment targets in

vulvodynia, regardless of subtype. This is in addition to

other well-established psychological targets, such as pain

catastrophizing, self-efficacy, and general anxiety, as

demonstrated in other studies [14, 16–18]. Given the

high scores of perceived injustice, future research should

explore processes that are contributing to this, such as

invalidating communication within relationships or with

health care professionals. All three facets of the psycho-

logical flexibility model were significantly related to out-

comes across all networks, suggesting that psychological

flexibility represents a potentially relevant framework in

vulvodynia. However, the networks indicate a much

more important role for pain acceptance and committed

action than for present-moment awareness, suggesting

that these may be key areas to focus on in future studies

for people with vulvodynia. Of course, this finding

requires replication.

In addition to treatment development that focuses on

fostering psychological flexibility, the present data sug-

gest that a specific focus on injustice and on body-

exposure anxiety in PVD may be needed. The fact that
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content-specific variables like injustice and body-

exposure anxiety were in “communities” with psycholog-

ical flexibility variables in the networks points to the po-

tential utility of tailoring within process-based

treatments, such as Acceptance and Commitment

Therapy [23]. This might involve orienting treatment

participants to contexts of particular relevance, such as

injustice experiences, noticing the responses coordinated

by these experiences, and then practicing more flexible

response options in these situations. For instance, if injus-

tice experiences are responded to with behaviors that in-

terfere with valued activities, treatment might first help a

person to notice this pattern, take a perspective that is

less influenced by injustice, and actively pursue what

matters to them.

A meta-analysis of randomized controlled trials of

psychological interventions for vaginal pain, including

vulvodynia, found that effect sizes were comparable

across vaginal pain conditions, indicating that presumed

etiology may not help select treatment [65]. However,

that meta-analysis did not specifically compare women

with PVD and those with spontaneous/mixed pain.

Although randomized controlled trials are considered the

gold standard for evaluating treatments [66], group aver-

ages have the limitation of overlooking individual differ-

ences [28, 66, 67], and there are limitations in applying

findings and models that are based on nomothetic meth-

ods to the individual case. In contrast, the present find-

ings suggest that as differences across subtypes are

present, treatment tailoring may lead to greater improve-

ments. A within-person, idiographic approach, such as

single-case experimental designs, may help to further

characterize the complexity of psychosocial processes

and challenges occurring across the vulvodynia spectrum.

Limitations
Several limitations warrant consideration. This study was

cross-sectional, and causal inferences cannot be made. In

the future, longitudinal networks may disentangle the di-

rection of effects while maintaining the advantages of net-

work analysis. Secondly, the analyses of network

differences between subtypes include judgments of differ-

ences in centrality and predictability and not tests of statis-

tical significance. Such statistical tests in networks remain

in the early stages of development. Third, the measures ex-

plored were self-reported. Limitations are inherent in the

subjective nature of self-reported measures. However,

given the inherently subjective nature of the pain, sexual,

and psychosocial experiences, use of self-report measures is

probably necessary and appropriate in this context.

Fourth, clinical information was self-reported and there-

fore could not be confirmed with medical records.

Figure 5. Network model of mixed/spontaneous vulvodynia. Red edges indicate positive relationships; blue edges indicate negative
relationships. BE¼ body-exposure anxiety/avoidance during intercourse; CA¼ committed action; D¼ depression; I¼ perceived in-
justice; PA¼ pain acceptance; PI¼ pain interference; PMA¼ present-moment awareness; PS¼ pain severity; SF¼ sexual functioning;
SS¼ sexual satisfaction; USC¼ unmitigated sexual communion. Nodes of community 1 (unmitigated sexual communion, present-
moment awareness, body-exposure anxiety, and committed action) are outlined in pink. Nodes of community 2 (sexual functioning
and satisfaction) are outlined in green. Nodes of community 3 (depression, perceived injustice, pain acceptance, pain interference,
and pain severity) are outlined in yellow.
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Furthermore, there were more women with mixed vulvo-

dynia than with other subtypes in the total sample. Thus,

the lack of differences between the mixed/spontaneous and

total sample networks should be interpreted carefully given

this uneven split. Fifth, although certain variables appeared

to be “central” in the networks, this does not mean they

are the most important of all the possible psychosocial var-

iables studied in this population, and there are other more

widely researched variables in PVD [16–18] that were not

included. However, our focus was on the psychological

flexibility model and more recent psychosocial factors to

expand the existing understanding of vulvodynia. Finally,

the sample was particularly narrow in representation in

that it consisted of predominantly white participants.

Conclusion

This study applied network analyses to vulvodynia and its

subtypes. Among the psychosocial factors investigated,

perceived injustice, depression, and pain acceptance

appeared important. Depression appeared to play a more

prominent role in women with mixed/spontaneous vulvo-

dynia, whereas body-exposure anxiety was relatively more

influential within the provoked model. Facets of psycho-

logical flexibility played a role across all networks, suggest-

ing the potential utility of the psychological flexibility

model. Tailoring may yield added benefits during the de-

velopment of psychosocial treatments for vulvodynia and

its subtypes, as different psychosocial challenges may influ-

ence key outcomes for different people.
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