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1   |   INTRODUCTION

Provoked vestibulodynia (PVD) is a common recurrent 
pain condition affecting at least 10% of women (Bergeron 

et al., 2014). It includes the presence of vulvar pain, mainly 
involving the vestibule, of at least 3 months duration, pro-
voked by touch, including sexual activity and occurring 
without a clear identifiable cause. It is associated with 
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Abstract
Background: Provoked vestibulodynia (PVD) causes suffering in many women’s 
lives due to its impact on relationships, sexual functioning and functioning in 
other key domains.
Objective: Here, we report a randomized controlled trial conducted to examine 
whether Acceptance and Commitment Therapy (ACT) with a focus on values-
based exposure, delivered online, benefits women with PVD.
Methods: Participants (n = 88) were randomized to either guided online ACT for 
10 weeks or a wait-list control group. Outcomes were assessed at baseline, post 
treatment and 1 year later. Analyses were based on intention to treat using linear 
mixed models.
Results: There were significant group differences on the primary outcomes, 
Female Sexual Index and Female Sexual Distress Scale, in favour of online ACT 
with moderate effect sizes. Differences were also found on several secondary out-
comes and therapeutic process measures, all in favour of ACT. No differences were 
found at post-treatment for depression or anxiety. At the 1-year follow-up, results 
were maintained and a difference between baseline and follow-up was also found 
for depression.
Conclusion/Significance: In summary, a relatively brief, guided, online version 
of ACT appears to produce benefits for women with PVD and related impacts on 
daily functioning. 50% to 60% of the women who participated in the treatment reli-
ably improved in sexual functioning and distress.
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decreased quality of life and high individual and socie-
tal costs, estimated at between $31 and $72 billion in the 
United States (Xie et al., 2012). PVD was little discussed or 
studied in the past (Bornstein et al., 2019), but interest is 
growing (Chisari, Monajemi, et al., 2021). While psycho-
logical factors appear to play a significant role in relation 
to clinical outcomes, particularly factors such as anxiety, 
avoidance, catastrophizing and depression (e.g. Chisari, 
Begleris, et  al.,  2021; Chisari, Monajemi, et  al.,  2021), 
there are substantial gaps in knowledge to be filled. Key 
psychological processes underlying pain and functioning, 
and effective treatments for PVD, remain unclear.

Currently there are relatively few published con-
trolled studies of psychological treatments for PVD. 
These include Cognitive Behavioural Therapy (CBT) 
(Bergeron et al., 2001, 2021; Masheb et al., 2009), a mul-
tidisciplinary treatment including psychological skills 
training (Brotto et  al.,  2015; Sadownik et  al.,  2012), and 
Acceptance and Commitment Therapy (ACT) (Chisari, 
Monajemi, et al., 2021; Hess Engstrom et al., 2022; Maathz 
et  al.,  2023). Most studies focused on pain during sex 
and sexual functioning as outcomes, and showed signif-
icant improvements in pain or pain during intercourse 
in 42%–54% of participants (Brotto et  al.,  2015; Masheb 
et  al.,  2009). Results with regard to sexual functioning 
are inconsistent, sometimes showing benefits (Brotto 
et al., 2015; Masheb et al., 2009) and sometimes not (Hess 
Engstrom et  al.,  2022). It appears that results vary from 
person to person, both in which outcomes and in extent of 
improvement (Chisari, Monajemi, et al., 2021). In general, 
outcomes such as depression or quality of life, long-term 
outcomes and therapeutic mechanisms have not been 
consistently addressed in these studies.

Three previous treatment studies included online 
versions of ACT (Chisari, Monajemi, et  al.,  2021; Hess 
Engstrom et al., 2022; Maathz et al., 2023). ACT is a form 
of CBT focused on enhancing psychological flexibility, 
including a focus on openness, rather than avoidance of 
distressing experiences; flexible present-focused attention, 
rather than pre-occupation with the past or future; and 
building patterns of values-based action, rather than inac-
tion or action that lacks a sense of purpose and meaning 
(Hayes et al., 2011; McCracken, 2024). ACT has a growing 
evidence base as treatment for chronic pain in general, 
including benefits in decreased depression and anxiety 
and improved quality of life (Lai et al., 2023; McCracken 
et al., 2022).

ACT appears highly relevant to vulvodynia. First, 
avoidance-related processes seem to play a clear role 
in this condition (Chisari, Begleris, et  al.,  2021; Chisari, 
Monajemi, et  al.,  2021; Engman et  al.,  2018; Flink 
et al., 2017), and ACT is specifically focused on reducing 
avoidance (Hayes et al., 2011). Second, improvements in 

daily functioning have appeared difficult to demonstrate 
in previous studies, and a focus on daily functioning is 
an essential feature of ACT, if successfully delivered. 
Naturally, this daily functioning, including physical, 
household, work, social and sexual functioning, is ex-
tremely important to those who suffer from PVD (LePage 
& Selk, 2016). Based on recent meta-analysis, online ACT 
for chronic pain is associated with small effects for pain 
and depression and a medium effect for pain interference 
(Trindade et al., 2021). If benefits similar to these could be 
produced in PVD, this would represent a significant ad-
vance. A more concerted focus on decreasing avoidance 
and improving quality of life could be included in ACT by 
increasing the focus on exposure-based methods, methods 
entirely consistent with ACT (Hayes et al., 2011).

The purpose of the current study was to assess bene-
fits of an online version of ACT for women with PVD in 
an RCT, including both immediate post-treatment effects 
and 1 year later. The primary outcomes include sexual 
functioning and sexual distress, and secondary outcomes 
include pain, quality of life, depression and anxiety. This 
includes outcomes specific to PVD and consistent with 
the focus of ACT, and is consistent with consensus recom-
mendations for pain clinical trials (Dworkin et al., 2005). 
Also included are measures of psychological flexibility 
(PF), including committed action, mindfulness and ac-
ceptance, the primary therapeutic process in ACT (Hayes 
et  al.,  2011). Unique features include the wide range of 
outcomes and process variables assessed, an emphasis in 
the treatment on reversing avoidance patterns and im-
proving daily functioning through exposure-based meth-
ods, and outcome assessment 1 year post treatment. We 
argue that, taken together, the focus on assessing change 
in potential therapeutic mechanisms, and the empha-
sis on enhancing methods specifically focused on these 
mechanisms, and assessment of outcome at 1 year, repre-
sent potential enhancements beyond what has been done 
in previous studies.

2   |   METHOD

2.1  |  Study design

This study is a two-arm RCT including women with PVD 
allocated 1:1 to either online ACT or a waiting list con-
trol condition including outcome analyses at 10 weeks and 
at a 1-year follow-up. The participants in the waiting list 
control condition were offered the online ACT interven-
tion when post-treatment data had been gathered. Ethical 
approval was granted by the Swedish Ethical Review 
Authority (DNR 2018/471). The trial was prospectively 
registered on Clini​calTr​ials.​gov (NCT04045041). We 
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note an inconsistency with the trial registration in that 
additional measures are listed there, including catastro-
phizing, sexual pain coping, penetration cognitions and 
quality of dyadic relations. These measures were admin-
istered and data retained but they will not be included in 
the current analyses. This is due to the large number of 
analyses already conducted, and a plan to focus on analy-
ses of mediation in a separate future study.

2.2  |  Participants

Participants were recruited during the period 1st 
September 2019 to 19th February 2020 through social 
media and via advertisement in pain, primary care and 
gynaecological clinics in Sweden. 133 individuals dem-
onstrated interest in participating and 88 women were fi-
nally included in the trial. Inclusion criteria were: (a) the 
presence of PVD symptoms for at least 3 months, which 
was assessed with a question about when the PVD symp-
toms first appeared and when/if they received a diagnosis 
for their condition; (b) at least 18 years of age; (c) access 
to a device with an Internet connection; and (d) good 
knowledge of the Swedish language, as the treatment 

is presented in Swedish. Exclusion criteria were: (a) the 
presence of an acute psychiatric condition or addiction 
disorder; (b) current participation in another treatment 
that might conflict with participation here; or (c) ongo-
ing psychological intervention. For more information on 
recruitment and inclusion see Figure 1.

Participants were screened for study eligibility by one of 
two licensed psychologists (HH and AF) or four students 
(EKM, GG, MC & CJ) in their final year of their training 
to become psychologists, who received supervision by li-
censed psychologists specializing in pain (MB and LM) 
and, when medical questions emerged, a gynaecologist 
(NB-S). Initial screening included a structured interview 
by telephone to assess if inclusion criteria were met and 
the Mini International Neuropsychiatric Interview (MINI) 
(Sheehan et al., 1998). No medical records were gathered, 
the information regarding the length of the PVD symp-
toms are based on the individuals' account which may be 
less reliable. Participants who reported unclear pain condi-
tions that were not of vulvovaginal character were excluded 
(n = 10) after consultation with the gynaecologist (NB-S). 
Eligible participants were asked to fill out baseline ques-
tionnaires after the screening interview. Informed consent 
was obtained in writing before participation in the study.

F I G U R E  1   Flowchart.

Assessed for eligibility (n=133) 

Excluded (n= 35) 
Not meeting inclusion criteria (n=22): 

language difficulties n=1, severe 
psychiatric problems n=3, other 
treatment n=8, other unclear pain 
problem not assessed as PVD n=10   

Declined to participate (n=5)  
  Not reached (n=8) 

Analyzed (n=42)  

Lost to follow-up (n= 7) 

Allocated to control condition (n= 49) 
Received allocated intervention (n= 42 )
Did not receive allocated intervention 

(started other treatment, unknown 
reasons) (n= 7 )

Lost to follow-up (n=9) 

Allocated to intervention (n= 49) 
Received allocated intervention (n= 46)
Did not receive allocated intervention 

(started other treatment, unknown reason ) 
(n=3) 

Analyzed (n=46) 

Randomized (n=98) 

Lost to follow-up (did not fill out questionnaires) 
(n=13) 

Analyzed (n=29) 

Lost to follow-up (did not fill out questionnaires) 
(n=13) 

Analyzed (n=33) 
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2.3  |  Randomization

Randomization took place after completion of the base-
line measures. Randomization was conducted with 
an Internet-based randomization programme and was 
masked until the point when the participant received it 
(Randomness and Integrity Services Ltd, https://​www.​
random.​org/​). Participants were randomized to the treat-
ment condition or to the waiting list. Participants were 
also randomly assigned a therapist.

2.4  |  Measures

Measures were obtained online pre-treatment, 10 weeks 
following allocation (post-treatment), and at a 1-year fol-
low-up after the treatment group finished the treatment. 
All questionnaires were self-administered.

2.4.1  |  Primary outcomes

Female Sexual function Index (FSFI)
The FSFI assesses sexual function with 19 items divided 
into six domains reflecting women's sexual functioning: 
desire (e.g. ‘Over the past 4 weeks, how often did you feel 
sexual desire or interest?’), arousal (e.g. ‘Over the past 
4 weeks, how often did you feel sexually aroused (“turned 
on”) during sexual activity or intercourse?’), lubrication 
(e.g. ‘Over the past 4 weeks, how often did you become lu-
bricated (“wet”) during sexual activity or intercourse?’), 
orgasm (e.g. ‘Over the past 4 weeks, when you had sexual 
stimulation or intercourse, how difficult was it for you 
to reach orgasm (climax)?’), satisfaction (‘Over the past 
4 weeks, how satisfied have you been with your overall 
sexual life?’) and pain (‘Over the past 4 weeks, how often 
did you experience discomfort or pain during vaginal pen-
etration?’). The items are scored in a numerical scale rang-
ing from 1 to 5 with higher scores indicating greater levels 
of sexual functioning on the respective item. Internal 
consistency and test–retest reliabilities has been reported 
within the acceptable range (Rosen et al., 2000).

Good internal consistency (Cronbach's α = 0.90–0.97) 
has been shown in a sample of women with vulvody-
nia (Masheb et  al.,  2004). The Swedish version has also 
shown good psychometric properties, α = 0.90–0.96 and 
test–retest, r = 0.86–0.93 (Ryding & Blom,  2015). The in-
ternal consistency in the present sample was α = 0.92. In 
the present trial the total scale was analysed. A FSFI total 
score 26 or less on the total score can be considered at risk 
for sexual dysfunction (Wiegel et al., 2005). In a more re-
cent study cut-off scores for the FSFI total scale are pro-
posed as follows: severe (2–7.2), moderate (7.3–14.4) and 

mild to moderate (14.5–21.6) (Ismail et al., 2021). We note 
a limitation in the use of this instrument is that it is unable 
to adequately accommodate women who do not intend or 
attempt sexual activity, the basis for not engaging in sexual 
activity cannot be distinguished in the scale scores.

Female Sexual Distress Scale (FSDS-R)
The FSDS was developed to assess distress associated with 
impaired sexual functioning. The original version of the 
questionnaire consists of 20 items but a revised version 
with 13 items (FSDR-R) has been validated (Derogatis 
et al., 2002, 2008). The participant is asked to rate sexual 
functioning on a numerical scale ranging from 0 to 4 and 
a score ≥11 indicates sexual distress. Examples on how 
items are formulated are: ‘How often did you feel dis-
tressed about your sex life’, ‘How often did you feel guilty 
about sexual difficulties’ and ‘How often did you feel 
stressed about sex’. FSDS-R has demonstrated good inter-
nal consistency, α >0.86, which is in line with the original 
version (Derogatis et al., 2008). The internal consistency 
in the present sample was α = 0.89. The revised version 
was used in the present trial.

2.4.2  |  Secondary outcome measures

Treatment Credibility Scale (TCS)
The treatment credibility scale (TCS) measures how cred-
ible the treatment is perceived by the participant where 
the participant rates five statements. These statements 
are: ‘How logical does this treatment seem to you?’, ‘How 
successful do you think this treatment will be in reduc-
ing your symptoms?’, ‘How confident would you be in 
recommending this treatment to a friend?’, ‘How success-
ful do you think this treatment would be in treating other 
similar problems?’ and ‘How much improvement in your 
symptoms do you think will occur after having engaged 
in this treatment?’. Every item is rated on a scale from 1 
(‘Not at all’) to 10 (‘Very’). The last question was scored in 
percent but to be included in the total score participants 
were also asked to rate the last question on a scale 1–10 
as the other statements. The score is calculated by add-
ing the score for each item. Higher values are associated 
with higher expectancy and credibility. TCS show good 
internal consistency reliability, α = 0.84–0.85 (Devilly & 
Borkovec, 2000). The internal consistency in the present 
sample was α = 0.82. The questionnaire was administered 
after the first ACT treatment module.

Pain intensity
Pain intensity was measured with the two-item pain se-
verity subscale from the Multidimensional Pain Inventory 
(MPI) (Kerns et al., 1985). MPI measures psychosocial and 
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behavioural consequences of chronic pain. The Swedish 
version of MPI (MPI-S) consists of 34 items divided into 8 
scales (Bergstrom et al., 1998). The score for pain severity 
is calculated by taking a mean of the pain items (scores 
range from 0 to 6). This scale has an internal consistency 
of α = 0.80 (Bergstrom et al., 1998). The internal consist-
ency in the present sample was α = 0.79.

Brunnsviken Brief Quality of Life Inventory (BBQ)
The BBQ aims to measure subjective quality of life with 
12 questions that are answered on a numerical rat-
ing scale from 0 to 4. The questions cover six life areas, 
Leisure time, View on life, Creativity, Learning, Friends 
and Friendship, and View of self (Lindner et  al.,  2016). 
The test–retest reliability has been reported to be good, 
r = 0.89, and internal consistency is acceptable, α = 0.71 
(Lindner et al., 2016). The internal consistency in the pre-
sent sample was α = 0.75.

Montgomery–Åsberg Depression Rating Scale 
(MADRS-S)
The MADRS-S is a nine items instrument which measures 
depressive symptoms (Svanborg & Asberg, 1994). The in-
ternal consistency has been found to be good, α = 0.84. 
Test–retest reliability ranges from r = 0.80 to r = 0.94 
(Fantino & Moore,  2009). MADRS scores correlate with 
scores from the Beck Depression Inventory, r = 0.87, 
and other standardized measured (Bondolfi et  al.,  2010; 
Svanborg & Asberg, 2001). The internal consistency in the 
present sample was α = 0.86.

Generalized Anxiety Disorder 7-item scale (GAD-7)
The GAD-7 (Spitzer et al.,  2006) consists of seven items 
that assess anxiety-related symptoms, experienced during 
the past 2 weeks, for example, ‘Feeling nervous, anxious 
or on edge’. The GAD-7 has shown satisfactory reliability, 
α = 0.89–0.94, and convergent validity (Lowe et al., 2008; 
Mills et al., 2014). The internal consistency in the present 
sample was α = 0.87.

2.4.3  |  Therapeutic process measures

Committed Action Questionnaire (CAQ-8)
The CAQ assesses committed action including behav-
iour patterns that are goal oriented, persistent, and flex-
ible (McCracken, 2013). A shorter version, as used here, 
consists of eight items (CAQ-8) (McCracken et al., 2015). 
The Swedish version of CAQ-8 has been validated in a 
chronic pain population and has good psychometric prop-
erties, including internal consistency, α = 0.84 (Akerblom 
et al., 2016). The internal consistency in the present sample 
was α = 0.78. The CAQ-8 has demonstrated good construct 

validity in relations with other facets of psychological flex-
ibility in typical pain outcomes (McCracken et al., 2015).

Mindful Attention Awareness Scale (MAAS)
The MAAS is a 15-item questionnaire that measures 
level of mindfulness awareness by assessing the re-
verse of mindfulness, or a lack of awareness in daily life 
(Brown & Ryan,  2003). The questionnaire has shown 
good internal consistency, α = 0.85, in a chronic pain 
population (MCCracken,  2009). The Swedish version of 
MAAS has shown good psychometric properties (Hansen 
et al., 2009). The internal consistency in the present sam-
ple was α = 0.80.

Chronic Pain Acceptance Questionnaire
The CPAQ consists of 20 items that reflect acceptance of 
pain, also referred to as openness to pain or activity en-
gagement and pain willingness. Higher scores denote 
greater acceptance. Studies have demonstrated accept-
able reliability, α = 0.72–0.92. The internal consistency in 
the present sample for the total scale was α = 0.82. CPAQ 
scores are correlated with measures of avoidance, dis-
tress and daily functioning (Vowles et al., 2008; Wicksell 
et al., 2009). In the present trial the total scale score was 
used.

2.5  |  Intervention

The treatment was based on previous ACT-interventions 
for chronic pain (Buhrman et al., 2013; Scott et al., 2018), 
previous interventions for vulvodynia and other 
evidence-based interventions in sexual and pain medi-
cine (Bergeron et al., 2014; Hess Engstrom et al., 2022; 
Maathz et al., 2023). It was designed to be completed in 
10 weeks. Every module consisted of an introduction and 
rationale, exercises and home assignments. The treat-
ment was guided by psychologists who supported en-
gagement, answered questions and provided feedback. 
Contact with the participants occurred at least once per 
module, when feedback was given, or whenever the par-
ticipant had a query. Content was presented in text, il-
lustrations, audio-files and videos. The audio and video 
clips were created by licensed psychologists and a sex-
ologist. The content was illustrated using examples from 
two different characters whom the participants followed 
through the treatment. Generally, each module was in-
troduced with a short summary from the previous mod-
ule. Module 1 introduced the treatment and provided 
orientation around PVD, pain and psychological ap-
proaches. Module 2 focused on avoidance and exposure, 
including exposure to pain and related sensory experi-
ences, and consisted of two parts. In addition, module 
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2 also included information about pelvic floor tension, 
vaginal spasm and pelvic floor relaxation. Module 3 fo-
cused on defusion and openness. Module 4 introduced 
engagement and values while module 5 focused explic-
itly on sexual activity. Module 6 addressed communica-
tion, relationships and psychological flexibility in sexual 
relations. For module 7, participants selected a focus 
on stress, mindfulness, worry or depression. Module 8 
summarized and integrated learning. Exposure-based 
methods were a consistent element in all modules of the 
program. This is to address particularly what in ACT is 
called ‘experiential avoidance’, attempts to control or 
limit contact with unwanted psychological experiences 
when this is unhelpful to do (Hayes et al., 2011). The ex-
posure included a broad approach and consisted of two 
parallel tracks; self-elected exposure based on the par-
ticipants' individual values and avoidance behaviours, 
and guided interoceptive exposure with focus on touch. 
For more detailed information about the content of the 
treatment programme see Table 1.

2.6  |  Statistical analysis

The analyses here focused on primary and secondary out-
comes, including sexual functioning and distress, pain, 
depression, anxiety and quality of life, and on three meas-
ures reflecting aspects of psychological flexibility, includ-
ing committed action, mindfulness and pain acceptance.

Statistical analyses were performed using SPSS version 
25 (IBM Inc., Armonk, NY, USA). Linear mixed-effects 
modelling was used to evaluate changes for all the out-
come and potential process variables included here. Using 
maximum likelihood estimation, linear mixed-effect mod-
els incorporate all available data to estimate parameters in 
the model, making it a full intent-to-treat analysis. Linear 
mixed modelling is a frequently recommended method for 
its handling of missing data and correlated observations 
in repeated-measures data (Gueorguieva & Krystal, 2004; 
Hesser, 2015). The best-fit model to the data consisted of 
an unstructured covariance matrix using the restricted 
maximum likelihood (REML) estimation procedure. 
Follow-up data at 1 year were obtained and were analysed 
with paired independent t-test. Power was estimated based 
on previous internet CBT effect sizes for health problems 
(Cuijpers et  al.,  2008), assuming a between group effect 
size of d = 0.50, and therefore requiring N = 64 partici-
pants in the whole group to establish an effect at p < 0.05 
(Cohen, 1988).

Missing data at post-intervention were 18% (n = 16) 
due to unanswered items. There were no missing val-
ues at baseline. A comparison of results based on the 
intention-to-treat sample versus the observed data (per 

protocol) revealed similar outcomes. Therefore, only the 
results from the intention to-treat analyses are reported. 
An alpha level of p < 0.05 for significance is used. Cohen's 
d was used to reflect the between group effect sizes at post-
intervention and within group effect sizes; effect sizes of 
0.2–0.5 were considered small, 0.5–0.8 as moderate and 
≥0.8 as large (Cohen, 1988). Demographic data were anal-
ysed with t-test, and X2 was used for categorical variables. 
Follow- up data at 1 year were obtained and analysed with 
paired t-tests since both groups had received the treatment 
at that point. Participants post measures were included re-
gardless of the number modules completed.

2.6.1  |  Clinical significance

To determine clinical significance, reliable change criteria 
(RC) were calculated for the outcomes that showed signifi-
cant effects, the pre–post treatment score difference of the 
individual participant was divided by the standard error 
of the differences between the two scores, [2(SE)2], where 
SE = [1 − rxx]1/2 (Jacobson & Truax, 1991; Speer, 1992). If 
calculated values exceed 1.96 in the positive direction, 
the probability is less than 0.05 that the mean difference 
occurred by chance, and the participant is considered to 
have reliably improved. Again, the proportion of com-
pleters who reached this criterion is reported for the sig-
nificant results.

3   |   RESULTS

3.1  |  Participants

A total of 88 women were allocated, 49 to the treatment 
and the control group, respectively, and recruitment was 
stopped at that point. However, 7 participants were lost 
to follow-up in the control condition and 9 in the treat-
ment group leaving 46 in the treatment group and 42 in 
the control group. Participants' average age was 26.5 years 
(SD = 4.94, range 19–41 years). 59% of the participants 
were in a relationship, and 46% worked full time, 35% 
were students and 2% were on sick leave. 71% of the par-
ticipants were diagnosed with PVD, 4% received other 
diagnoses for genital pain and 13% had not received a di-
agnosis for their vulvovaginal pain. 66% of the participants 
had gone through one to three interventions for their pain 
and almost half, 44%, of the participants reported having 
or had had a mood disorder. For more information about 
the participants characteristics see Table 2.

There were no significant differences in the base-
line variables between the treatment group and those 
in the wait-list control group (all p > 0.05). There were 
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T A B L E  1   Overview of the treatment programme.

Treatment phase Content Audio and video files Assignments

Pre-treatment assessment Information about the treatment and 
randomization.

Self-report measures.

Module 1: Get started Introduction to the treatment. Information 
about vulvodynia and pain, the pain chain 
and control strategies. Introduction to 
setting goals. Introduction to ACT-processes 
awareness, openness and engagement. 
Optional: Information to partner. More 
information about vulvovaginal pain.

Audio: The shark trap 
(ACT-metaphor).

Audio: Notice three things 
(awareness).

The pain chain 
(functional analysis).

Goal formulation.
Practice and register 

awareness.

Treatment assessment TCS

Module 2: The warning 
system, avoidance and 
exposure

Part 1: Information about pain and emotions, 
the warning system of the body, avoidance 
behaviours (including endurance and safety 
behaviours), pelvic floor tension and vaginal 
spasm. Optional: More information about 
fear.

Map and assess 
avoidance- and safety 
behaviours.

Practice pelvic floor 
relaxation.

Part 2: Information about exposure and 
introduction to how to plan self-elected 
exposure exercises. Introduction to guided 
exposure. Optional: More information about 
vulva anatomy.

Audio: Awareness of touch 
in two ways.

Video: Vulva anatomy.
Audio: Guided exposure 

1—mirror exercise and 
light touch.

Plan self-elected exposure.
Guided exposure 1.

Module 3: Thoughts and 
openness

Information about thoughts, worry, rules and 
the difficulty of thought control. Introduction 
to openness to thoughts and emotions.

Audio: A cup of coffee 
(defusion).

Audio: Name your 
thoughts (defusion).

Audio: Openness to 
emotions.

Audio: Guided exposure 
2—touch and mild 
pressure.

Practice openness 
to thoughts and 
emotions.

Execute self-elected 
exposure.

Guided exposure 2.

Module 4: Engagement 
and values

Information about engagement and values. More 
on awareness.

Audio: Chose your focus.
Audio: 80-year celebration 

(values).
Audio: A moment 

of importance 
(engagement).

Audio: Awareness as an 
observer.

Audio: Guided exposure 
3—insertion (optional).

Values formulation and 
assessment.

Self-elected exposure.
Optional guided exposure 

3.

Process measures MAAS, CAQ-8, CPAQ

Module 5: Sex and desire Information about lust and avoidance in 
sexual situations, sexual arousal including 
‘arousal non-concordance’, and throttle and 
brakes of sexual arousal. Norms and sexual 
behaviours. Flexibility in sex. Awareness in 
bodily sensations. Optional: More physiology 
of sexual arousal.

Video: What happens 
when you get aroused?

Audio: Openness to bodily 
sensations.

Video: Explore lust.

Identify throttle and 
brakes for sexual 
arousal.

Self-elected exposure—
explore lust on your 
own (optional)

Module 6: Relations, 
communication and 
intimacy

Information about relations, communication 
and intimacy. Flexibility in sex and intimacy 
with others. Optional: More information 
about communication and to not have a

Self-elected exposure 
with focus on 
communication, sex 
and lust.

(Continues)
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16 dropouts, nine from treatment group and seven from 
the control group, yielding a total loss at post treatment 
of 18%. The drop-outs did not differ from those retained 
regarding demographic variables. Data completion, by fill-
ing out of questionnaires, at 1-year follow-up was 70.5% 
(n = 62). The average time for the participants to submit 
their follow-up data was 29.7 days (SD = 20.13).

3.2  |  Adherence and treatment 
credibility (TCS)

The mean number of completed treatment modules 
was 5.4 of 8 modules. 42% (n = 19) of the participants in 
the treatment group completed the whole intervention 
within the expected time-frame (10 weeks). 61% (n = 28) 
completed 75% of the program or more, 70% (n = 32) com-
pleted at least half the treatment within the time-frame, 
and 22% (n = 10) completed less than 25% of the treat-
ment. To be able to continue to the next module of the 
treatment the participant had to submit homework and 
receive feedback from the therapist. Thus, the minimum 
therapist contact with participants for each session com-
pleted was once, via written feedback to the participant. 
On average, therapist time engaged in providing partici-
pant feedback was 15 min for each occasion. Therapists 
also sent reminders to participants who did not submit 
their homework on time. The Treatment Credibility Scale 
(TCS) mean score was 35.07 (SD = 6.53) after 2 weeks of 
treatment. For every item the mean score was 7.01 (1–10 
scale, SD = 0.27). These results indicate that on average 
the participants perceived the treatment as credible.

3.3  |  Primary outcomes

3.3.1  |  Sexual functioning

Analysis with mixed models showed significant group 
differences in sexual functioning measured with FSFI, 
B = 4.46 [95% CI 1.32–7.59]; F(1, 72) = 8.027, p = 0.006 with 

a small effect size, Cohen's d = 0.46. The difference was in 
favour of the ACT intervention group. Analyses of all of 
the outcome variables are included in Tables 3 and 4.

Clinical significance analyses for completers in the 
FSFI showed that 51% (19/37) in intervention group ex-
ceeded the reliable change criterion and 20% (7/35) in the 
control group. The difference between the groups was sig-
nificant, X2(1) = 7.66; p = 0.006.

Follow-up analysis showed an improvement from pre-
treatment to 1 year follow-up after treatment on the FSFI, 
t(61) = 2.081 p = 0.042 with a small effect size, d = 0.33.

3.3.2  |  Sexual distress

Analysis with mixed models showed significant group 
differences in distress related to sexual functioning 
measured with FSDS; B = −8.52 [95% CI −11.95 to 
−5.09]; F(1, 72) = 24.56, p < 0.001 with a medium effect 
size, d = 0.71. The difference was in favour of the inter-
vention group.

Clinical significance analyses for completers on the 
FSDS showed that 62% (23/37) in the intervention group 
exceeded the reliable change criterion and 26% (9/35) in 
the control group. The difference between the groups was 
significant, X2(1) = 9.68; p = 0.002.

Follow-up analysis showed an improvement from 
pre-treatment to 1 year follow-up after treatment, on 
the FSDS t(61) = 4.654 p < 0.000 with a large effect size, 
d = 1.01.

3.4  |  Secondary outcomes

3.4.1  |  Pain intensity

Analysis with mixed models showed significant group dif-
ferences in pain intensity measured with the MPI-pain 
severity scale; B = −0.503 [95% CI −0.984 to −0.022]; F(1, 
81) = 4.33, p = 0.041 with a medium effect size, d = 0.57. 
The difference was in favour for the treatment group.

Treatment phase Content Audio and video files Assignments

Module 7: Continued 
practice

New assessment of avoidance- and safety 
behaviours. Continued practice and 
exposure. Optional: Information about stress, 
worry and depression.

Audio: Short body scan 
(optional).

Self-elected exposure.

Module 8: A way ahead Summary of the treatment and information 
about maintenance.

Maintenance plan.
Evaluation of goals and 

values.

Post-treatment assessment Self-report measures

T A B L E  1   (Continued)

 15322149, 2024, 7, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ejp.2253 by U

ppsala U
niversity L

ibrary, W
iley O

nline L
ibrary on [30/10/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1002%2Fejp.2253&mode=


      |  1193BUHRMAN et al.

Clinical significance analyses for completers on the 
pain scale showed that 14% (5/37) in the treatment group 
exceeded the reliable change criterion and 9% (3/35) in the 
control group. The difference between the groups was not 
significant.

Follow-up analysis showed an improvement from pre-
treatment to 1 year after the treatment in pain, t(60) = 3.526 
p = 0.001 with a medium effect size, d = 0.54.

3.4.2  |  Quality of life

Analysis with mixed models showed significant group dif-
ferences in quality of life measured with the BBQ; B = 5.85 
[95% CI 0.025–11.671]; F(1, 72) = 4.008, p = 0.049 with a 
small effect size, Cohen's d = 0.31. The difference was in 
favour of the treatment group.

Clinical significance analyses for completers on the 
BBQ showed that 22% (8/37) in the treatment group ex-
ceeded the reliable change criterion and 6% (2/35) in the 
control group. The difference between the groups was sig-
nificant, X2(1) = 3.81; p = 0.05.

Follow-up analysis showed an improvement from 
pre-treatment to 1 year after treatment, on the BBQ 
t(61) = 2.084 p = 0.041 with a small effect size d = 0.24.

3.4.3  |  Depression

Mixed models showed no significant effects on depres-
sion measured with MADRS-S. However, there was a 
significant improvement from pre-treatment to 1 year 
follow-up, t(60) = 3.609 p = 0.001 with a small effect size, 
d = 0.38.

3.4.4  |  Anxiety

Mixed models showed no significant effects on anxiety 
measure with GAD-7. Follow-up analysis did not show 
significant differences from pre-treatment to 1 year after 
treatment.

3.5  |  Therapeutic processes of change

3.5.1  |  Committed action

Analysis with mixed models showed significant group 
differences in committed action measured with the CAQ 
B = 2.76 [95% CI −0.0476 to 5.477]; F(1, 74) = 4.11, p = 0.046 
with a medium effect size, d = 0.69. The difference was in 
favour of the treatment group.

T A B L E  2   Participant characteristics.

Total 
(n = 88)

Treatment 
(n = 46)

Control 
(n = 42)

Age M (SD) 26.5 (4.9) 27.0 (5.2) 25.0 (4.6)
Relationship status, percent (number)

Single 33.0 (29) 39.1 (18) 26.2 (11)
In a relationship 67.0 (59) 60.9 (28) 73.8 (31)

Pain duration, percent (number)
Within 1 year 8.0 (7) 6.5 (3) 9.5 (4)
Last 2–5 years 40.9 (36) 32.6 (15) 50.0 (21)
Last 6–10 years 29.5 (26) 28.3 (13) 31.0 (13)
More than 10 years ago 21.6 (19) 32.6 (15) 9.5 (4)

Education level, percent (number)
Nine-year compulsory 

school
2.3 (2) 4.3 (2) 0 (0)

Upper secondary school 43.2 (38) 43.5 (20) 42.9 (18)
University of applied 

sciences
5.7 (5) 4.3 (2) 7.1 (3)

University education
<3 year university 

education
9.1 (8) 10.9 (5) 7.1 (3)

>3 year university 39.8 (35) 37 (17) 42.9 (18)
Sick leave, percent (number)

Yes 2.3 (2) 2.2 (1) 2.4 (1)
No 97.7 (86) 97.8 (45) 97.6 (41)

Diagnosis for vulvovaginal pain, percent (number)
Provoked 

vestibulodynia 
(PVD)

65.9 (58) 63.0 (29) 69.0 (29)

PVD and other 
vulvovaginal paina

14.8 (13) 15.2 (7) 14.3 (6)

Other diagnosis for 
vulvovaginal painb

4.5 (4) 6.5 (3) 2.4 (1)

No diagnosis 14.8 (13) 15.2 (7) 14.3 (6)
Other medical conditions,c percent (number)

Yes 19.3 (17) 19.6 (9) 19.0 (8)
No 79.5 (70) 78.3 (36) 81.0 (34)

Psychiatric conditions,d percent (number)
Yes 50.0 (44) 47.8 (22) 52.4 (22)
No 50.0 (44) 52.2 (24) 47.0 (20)

Previous treatment for vulvovaginal pain, percent (number)
Yes 86.4 (76) 84.8 (39) 88.1 (37)
No 13.6 (12) 15.2 (7) 11.9 (5)

Medication for vulvovaginal pain, percent (number)
Yes 14.8 (13) 8.7 (4) 21.4 (9)
No 85.2 (75) 91.3 (41) 78.6 (33)

aAdditional reported vulvovaginal pain conditions were chronic vulvitis, 
vaginismus and dyspareunia.
bOther diagnosis for vulvovaginal pain was Intercourse pain, dyspareunia or 
chronic vaginismus.
cStated another somatic diagnosis not related to primary pain condition.
dAccording to MINI interview.
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Clinical significance analyses for completers on the CAQ 
showed that 16% (6/37) in the treatment group exceeded the 
reliable change criterion and 6% (2/35) in the control group. 
The difference between the groups was not significant.

Follow-up analysis showed an improvement from 
pre-treatment to 1 year after treatment, on the CAQ, 
t(61) = 2.33 p = 0.023 with a small effect size, d = 0.42.

3.5.2  |  Mindfulness

Analysis with mixed models showed significant group 
differences in mindfulness evaluated with the MAAS; 
B = 0.298 [95% CI −0.053 to 0.543]; F(1, 71) = 5.894, 
p = 0.018 with a small effect size, d = 0.28. The difference 
was in favour of the treatment group.

Clinical significance analyses for completers on the 
MAAS showed that 22% (8/37) in the treatment group ex-
ceeded the reliable change criterion and 6% (2/35) in the 
control group. The difference between the groups was sig-
nificant, X2(1) = 3.81; p = 0.05.

Follow-up analysis showed an improvement from 
pre-treatment to 1 year after treatment, on the MAAS, 
t(60) = 2.458 p = 0.017 with a small effect size, d = 0.26.

3.5.3  |  Pain acceptance

Analysis with mixed models showed significant group 
differences in acceptance of pain measured with the 
CPAQ-total scale; B = 13.725 [95% CI 7.132–20.318]; F(1, 
74) = 17.211, p < 0.0010 with a medium effect size, d = 0.59. 
The difference was in favour of the treatment group.

Clinical significance analyses for completers on the 
CPAQ showed that 62% (23/37) in the treatment group 
exceeded the reliable change criterion and 29% (10/35) in 
the control group. The difference between the groups was 
significant, X2(1) = 8.175; p = 0.004.

Follow-up analysis showed an improvement from 
pre-treatment to 1 year after treatment, on the CPAQ, 
t(60) = 2.032 p = 0.047 with a small effect size, d = 0.34.

4   |   DISCUSSION

The results of the RCT reported here demonstrate sig-
nificant benefits for women with PVD from online ACT 
compared to a waiting list condition. These benefits on 
primary outcomes included a small effect on sexual func-
tioning and a medium effect on sexual distress, and on sec-
ondary outcomes a medium effect for pain intensity and a 
small effect for quality of life, each of these immediately 
following treatment. Analyses of three processes of PF, 
including committed action, mindfulness and acceptance 
of pain, also showed significant effects post treatment, 
which were medium, small and medium sized respec-
tively. These latter results provide support for impact of 
ACT on its theoretically specified mechanisms of change. 
The majority (59%) of the participants stated they were in 
a relationship, for this reason exploratory analyses were 
conducted to investigate if participants in a relationship 
differed from participants who stated they were single in 
the primary outcomes. No difference was found.

In addition to the immediate post-treatment results, 
analyses of within group effects at a 1-year follow-up 
showed that significant improvements compared to base-
line remained for sexual functioning, sexual distress, pain 
intensity, quality of life and for each of the processes of 
psychological flexibility. These uncontrolled effects were 
large for sexual distress, medium for pain, and small for 
the remainder of the variables. While there were no sig-
nificant benefits shown for depression or anxiety immedi-
ately post treatment, there was a significant within group 
effect for depression at 1 year, small in size.

T A B L E  4   Percentage of reliable improvement at  
post-treatment and follow-up for the significant outcomes.

Measure Group

Pre-treatment to post-treatment

Reliable 
improvement

Difference between 
groups, X2, p

FSFI

Treatment 51% (19/37) X2(1) = 7.66, p = 0.006

Control 20% (7/35)

FSDS

Treatment 62% (23/37) X2(1) = 9.68; p = 0.002

Control 26% (9/35)

MPI-pain intensity

Treatment 14% (5/37) NS

Control 9% (3/35)

BBQ

Treatment 22% (8/37) X2(1) = 3.81, p = 0.05

Control 6% (2/35)

CAQ-8

Treatment 16% (6/37) NS

Control 6% (2/35)

MAAS

Treatment 22% (8/32) X2(1) = 3.81, p = 0.05

Control 6% (2/35)

CPAQ

Treatment 62% (23/37) X2(1) = 8.18, p = 0.004

Control 29% (10/35)

Abbreviation: NS, no significance.
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In addition to the aggregated group statistical tests and 
mean effect sizes calculated, reliable change criteria were 
applied to each case when significant overall group effects 
were demonstrated. These analyses showed that half of 
the participants in the ACT arm reliably improved on sex-
ual functioning, compared to one out of five in the waiting 
list arm, and six out of ten in the ACT arm reliably im-
proved on sexual distress compared to roughly one out of 
four in the waiting list arm. There were in both instances 
significantly higher rates of improvement in ACT. The 
rate of reliable change in the ACT arm for pain did not 
surpass the waiting list arm. For quality of life, the rate 
of reliable improvement was somewhat less impressive, 
22%, but was more than three times the rate of the waiting 
list. The rates for committed action and mindfulness fol-
lowed a similar trend. The rate for acceptance was higher, 
around six out of ten for ACT compared to about 3 out of 
ten for waiting list.

Adequate rates of adherence and retention were 
achieved in the current trial, with 70% of participants 
completing at least half of the ACT sessions and an over-
all dropout rate of just 18%, similar to other recent trials 
(Scott et al., 2018). Combined with high credibility ratings, 
these results suggest that online ACT appears acceptable 
to participants and may be practical to deploy in actual 
practice settings. Of course, one must consider that partic-
ipants applied to take part in a study designed to investi-
gate a psychological treatment.

In general, these results compare favourably with 
results from the small number of previous controlled 
studies psychological treatments for vulvodynia. Our 
online treatment achieved significant improvements in 
pain, sexual functioning, and sexual distress, as shown 
previously in face to face CBT (Masheb et al., 2009) and 
multidisciplinary treatment (Brotto et  al.,  2015). The 
trial here had a slightly lower dropout rate than a pre-
vious online version of ACT, 18% versus 33%, but sim-
ilar positive effect on pain acceptance (Hess Engstrom 
et al., 2022). The current study was similar to the CBT 
study (Masheb et  al.,  2009) and previous single case 
study of online ACT (Chisari et  al.,  2022) in failing to 
demonstrate benefits on depression immediately post 
treatment, possibly in part due to participants demon-
strating overall low levels of depression at baseline. 
Improvement in quality of life and in two processes of 
psychological flexibility, including committed action 
and mindfulness, represent additions to results demon-
strated in the past. Generally speaking results here are 
consistent with results from a recent meta-analysis 
of online ACT for chronic pain in general (Trindade 
et al., 2021) and add to the five RCT summarized there. 
Also, while there are studies of psychological treat-
ments that included long-term follow-up, 1 year later or 

beyond (Brotto et al., 2020; Masheb et al., 2009), none of 
the studies of ACT have done this. This is the first on-
line study and the first study of ACT for PVD to provide 
this. Other strengths of this study include the relative 
emphasis on values-based exposure, including intero-
ceptive exposure (exposure to internal sensory or private 
experiences), and the incorporation of a norm-critical 
perspective in both the design of the treatment material, 
employing a greater focus on exposure, for example, and 
the choice of outcome and process variables, including 
a more substantial focus on multiple aspects of psycho-
logical flexibility.

The current study has a number of significant lim-
itations. First, participant diagnoses were not medically 
verified in the context of the study. While all participants 
responded to recruitment material including the term 
‘provoked vestibulodynia,’ and reported symptoms of 
PVD, only 81% of participants reported have been given 
the diagnosis by a physician. One reason for this is the 
difficulty to receive a diagnosis. Studies show that about 
50% of women with PVD never sought help and of those 
who did, more than 50% received no diagnosis (Leusink 
et al., 2018). The sample is also selective in the sense that 
all participants actively joined the study knowing it in-
cluded an online psychological treatment. This may both 
enhance the observed effects and limit generalizability of 
results. Another key limitation is the use of a passive wait-
ing list control comparator. This type of study design is not 
able to demonstrate the unique effect of online ACT on 
top of other nonspecific factors that might have contrib-
uted to improvements observed. We must admit that the 
treatment completion rate was not as high as we would 
have wanted. While our analyses protect against this in-
troducing a bias in the observed effects, it does mean that 
the treatment as designed is not being fully tested, and this 
is an important opportunity for future improvement. Also, 
resource constraints and limitations in the remote deliv-
ery platform employed limited the capacity to obtain more 
direct or performance-based measures of functioning. The 
exclusive reliance on standardized self-report instruments 
is also a limitation. In particular, the self-report measure 
of sexual functioning that is used in the present trial suf-
fers from specific limitations. However, among several in-
struments in the field this measure is favourably regarded 
and widely used. It is available in several languages, 
has good psychometric properties and the subscales are 
consistent with accepted domain of sexual dysfunction. 
Furthermore, we must admit an inadequate approach to 
monitoring for adverse effects. While we are not aware 
that any occurred based on spontaneous passive reporting, 
we did not actively assess these, a limitation that should 
be remedied in the future. Finally, there was an interest-
ing rate of reliable improvement in the waiting list control 
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group, including 20% in sexual functioning and 26% in 
sexual distress. This may have been a result of being in 
a study and expecting the treatment that was later made 
available, but we are unable to determine for sure what 
was the basis for these observed improvements.

One additional challenge in relation to the primary 
outcome related to sexual functioning is difficulty in dis-
tinguishing between different causes for not engaging in 
sexual activity in the assessment period—this makes level 
of attempted activity a confound. Somewhat pertinent here 
is that the majority (59%) of the participants stated they 
were in a relationship. For this reason, exploratory analyses 
were conducted to investigate if participants in a relation-
ship differed from participants who stated they were single 
in the primary outcomes. No difference was found.

The analyses of processes of psychological flexibility 
here are preliminary. They show that the version or ACT 
delivered here appears to significantly impact these the-
oretically consistent potential mechanisms of change. 
The analyses do not show whether these changes in pro-
cesses mediate the observed effects on clinical outcomes. 
Comparative analyses of potential mechanisms of change 
will be the focus of a future study of these trial data. In 
addition, while the three measures used cut across the 
tripartite PF model in a way that is balanced, including 
as they do processes of openness, awareness and engage-
ment (Hayes et al., 2011), they do not encompass the full 
set of six processes of PF that are now measurable with 
newly developed instruments (Rolffs et al., 2018).

Continuing challenges in PVD include increasing ac-
cess and completion rates, finding ways to improve re-
sults for more women who complete treatment, across 
more outcomes, particularly for outcomes related to 
general emotional functioning. The earlier single case 
experimental design results showing highly individual 
patterns of outcome (Chisari et al., 2022) may mean that 
future treatment delivery needs to be more individually 
tailored. This possibility seems highly worth consider-
ing and incorporating into research methods applied 
in this population (Hayes et  al.,  2006). Naturally, as a 
part of this approach, and as already mentioned, it will 
be important to identify and enhance treatment impact 
on the specific proximal mechanisms of change that are 
most likely to produce the best results for each person 
(Hayes et al., 2019; McCracken, 2020). Furthermore, fu-
ture studies may investigate if different levels of guid-
ance or frequency of contacts with the therapist effect 
completion rates. It is possible that a more flexible ther-
apeutic framework would be more motivating or less 
demotivating for the participant, in line with the argu-
ment above regarding individually tailored treatments. 
Another potentially important aspect regarding adher-
ence is the type and amount of information given to the 

participants before starting the treatment. Establishing 
connections with sources of motivation and shaping 
and meeting expectations appear important and per-
haps necessary for complete the intervention. Finally, 
PVD and women's pain conditions in general appear 
to be historically underappreciated and, in some cases, 
stigmatizing (Bornstein et  al.,  2019; Chisari, Begleris, 
et al., 2021). Finding ways to remedy these sociocultural 
factors remains important.

In summary, a relatively brief, guided, online version 
of ACT with an emphasis on values-based exposure ap-
pears to produce benefits for women with persistent PVD 
and related impacts on daily functioning. These benefits 
include improvements in sexual functioning and related 
distress, pain and quality of life. In fact, 50%–60% of the 
women who participated in the treatment reliably im-
proved in sexual functioning and distress. Preliminarily 
the treatment appears to produce benefits in a specific the-
oretically consistent fashion based on collateral effects on 
psychological flexibility processes, although the specific 
effects of this treatment will need to be demonstrated in 
a trial design that includes control over non-specific treat-
ment effects. Future developments may benefit from tak-
ing a more process-focused and individualized approach 
to treatment development and research.
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