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ABSTRACT

Background: Internet-based ACT (Acceptance and commitment therapy) treatment may improve accessibility
and reduce stigma related to seeking health care, but there are a lack of studies investigating internet-based treat-
ment using ACT principles for women with vulvodynia.

Aim: The aim of this study was to investigate the effects of an internet-based treatment of pain during intercourse
for women with provoked vulvodynia compared with no intervention during the waiting period before clinical
treatment.

Methods: A multicenter randomized controlled trial was conducted during 2016 to 2020, in which 99 participants
were included. Participants were randomized to either a 6 week guided internet-based treatment using ACT princi-
ples or usual care. Data were collected at baseline, 6 weeks after baseline, and approximately 10 months after baseline.

Outcomes: Pain-related (pain during intercourse, tampon test, impact of pain on sexual function) and pain
behavior-related outcomes (attempts at intercourse, sexual activities besides intercourse, willingness to perform
the tampon test, chronic pain acceptance questionnaire) were used as outcomes.

Results: Treatment was efficacious in what concerns pain during intercourse and pain acceptance. Less pain dur-
ing intercourse among women in the intervention group was observed at both post-treatment (primary endpoint,
P = .01, Cohen’s d = 1.4, 95% CI = 0.33, 2.4), and follow-up (P = .04). Absolut mean difference between groups
for pain during intercourse at post-treatment was -2.84, (95 % CI = -4.91, -0.78), and -1.58 at follow-up, (95 %
CI = -3.17, 0.02), where the intervention group rated less pain than controls. No differences between groups
over time were found for tampon test measures or impact of pain on sexual function. There was a significant dif-
ference between groups at all timepoints indicating fewer attempts at intercourse among participants in the inter-
vention group. At post-treatment, women who underwent internet-based treatment reported higher pain
acceptance and a rise in activity engagement compared with the control group.

Clinical Implications: There is an indication that internet-based treatment could be incorporated into clinical
practice as a complement to clinical treatment.

Strengths & Limitations: Study strengths included using several forms of recruitment and an intervention built
by different professions with long experience of treating patients with vulvodynia. High dropout rate was a limita-
tion of this study.

Conclusion: Internet-based treatment may have an impact on pain during intercourse and positive effects on
pain acceptance. However, conclusions must be drawn with caution due to the small sample size. Engstr€om AH,
Bohm-Starke N, Kullinger M, et al. Internet-based Treatment for Vulvodynia (EMBLA) − A Randomized
Controlled Study. J Sex Med 2022;19:319−330.
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INTRODUCTION

The International Society for the Study of Vulvar Diseases
defines vulvodynia as chronic pain in the vulva for at least 3
months without a clear etiology.1−3 Vulvodynia can be classified
as primary, when the onset of the symptoms was the first physical
contact, such as tampon use, and secondary, when pain occurs
following some period of pain-free penetration.2 Localized pro-
voked vulvodynia (LPV), ie, provoked vulvar pain, is the most
common type, usually affecting women aged 20−40 years, and
has a negative impact on sexual function and psychological
adjustment.3,4 It has been estimated that vulvodynia has a preva-
lence of approximately 8%.3,5,6

The etiology of vulvodynia is believed to be multifactorial and
involves maladaptive peripheral and central pain processes, where
both biomedical and psychosocial mechanisms contribute to the
condition.3,4,7,8 Regarding treatment, a multidisciplinary approach
is recommended,3,4,8−10 and cognitive behavioral therapy (CBT)
and physiotherapy are usually included as first-line treatments.11

Previous randomized trials have investigated the effects of face-to-
face CBT on provoked vulvodynia, indicating positive effects on
pain, pain catastrophizing, and sexual function.12−15

Acceptance and commitment therapy (ACT) is part of the
third generation of cognitive behavioral treatments and empha-
sizes function over form. The aim is to understand why a particu-
lar behavior is maintained rather than describing what kind of
behavior a person performs.16,17 Acceptance and commitment
therapy (ACT) includes a combination of acceptance, mindful-
ness, and behavior changing methods to improve functioning.18

Improvements in functioning are achieved by reducing the influ-
ence of pain in one’s life, and increasing psychological flexibility,
which is defined as the ability to be in contact with the present
moment without defenses and perform behaviors that are in line
with one’s values and guided by one’s goals.16,18−20

Cognitive behavioral therapies (CBT), including ACT deliv-
ered via the internet (iACT) for chronic pain conditions indicates
promising results and may improve health care services and
accessibility.20−23 Up to this point, 2 trials on provoked vulvody-
nia have investigated the effects of mindfulness-based cognitive
therapy (MBCT), another third-generation CBT. These also
demonstrated positive effects on pain, psychological measures of
pain, and sexual function.24,25 However, no published studies
investigating internet-based treatment using ACT principles for
women with vulvodynia could be identified. Therefore, the aim
of this study was to investigate a guided internet-based treatment
using ACT principles and analyze its effects on pain during inter-
course for women with provoked vulvodynia compared with no
intervention during the waiting period before clinical treatment.
MATERIAL AND METHODS

Design
The EMBLA study is a multicenter randomized trial. A

detailed protocol of this study has been published previously.26
Participants
Women with either primary or secondary provoked vulvody-

nia were recruited from gynecological clinics in 4 counties in cen-
tral Sweden 2016 to 2020, as well as at a national level through
advertisements in social media. Women were assessed for eligibil-
ity in a telephone screening interview (n = 208), and were
included if they fulfilled the following criteria: > 18 years; symp-
toms of provoked vestibulodynia for at least 6 months, where the
diagnosis could be confirmed through a structured telephone
screening interview; access to a computer and regular internet
access; and having a Swedish personal identification number.
Exclusion criteria were unclear diagnosis at the screening inter-
view; ongoing medical investigation or ongoing treatment for
provoked vulvodynia; language barrier; and severe, acute, or
untreated mental illness or substance abuse.

A total of 110 women were considered eligible after the inter-
views, of whom 99 gave written informed consent. These 99
were randomized to either a 6-week internet-based intervention
group (n = 52) or usual care (n = 47). Clinical treatment con-
sisted of medical diagnosis and management, physiotherapy, and
psychosexual counseling, with some variation, depending on
available resources and patient needs. They were informed of
which group they had been allocated to after they had answered
the baseline questionnaire (Figure 1). Participants randomized to
the control group could, on request, gain access to the internet
intervention after follow-up.

This study was registered at clinicaltrials.gov (protocol ID
EMBLA, ID NCT02809612) and was approved by the ethical
review board in Uppsala, Sweden (registration number 2015/031).
Internet Intervention
An existing manual for the treatment of patients with chronic

pain was used to design the internet-based intervention in this
J Sex Med 2022;19:319−330
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Figure 1. Flowchart. Figure 1 is available in color online at www.jsm.jsexmed.org.
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study.27 The internet intervention was a multidisciplinary treat-
ment based on ACT principles and consisted of 6 modules. A
secure platform with two-step authentication was used to deliver
the treatment and self-assessment questionnaires and for commu-
nication with eCoaches, which were trained research assistants.
Participants were encouraged to complete one module per week.
Each module had a specific theme and comprised both informa-
tion and exercises. The themes included introductory informa-
tion about vulvodynia, pain and pelvic floor function, values,
thoughts, relationships, and maintenance. The informative part
of the treatment contained written information, videos, and
audio files. Throughout the intervention, participants were
instructed to not engage in painful sexual activities. In the con-
text of this study, acceptance implies to have an open and non-
judgmental acceptance of the experiences and to be able to
engage in meaningful, sexual or non-sexual, activities according
to the one’s values and goals. Participants received written feed-
back and responses to their questions from the eCoaches after
completion of each module. A full description of the treatment
J Sex Med 2022;19:319−330
has been published previously, link: https://doi.org/10.1016/j.
invent.2021.100396.26
Sample Size Calculation
To get a power of 80% for differences between groups at a

significance level of P < .05, it was estimated that 26 participants
in each group were needed to demonstrate a clinical improve-
ment of at least 1.2 units on the visual analogue scale for vulvar
pain. A 20% dropout rate was accounted for in this calculation.
Randomization
For allocation of the participants, a computer-generated list of

random numbers was used (https://www.graphpad.com/quick
calcs/randomize2/). Participants were randomly assigned to
either the internet-based treatment or clinical treatment as usual
until at least 26 participants were assigned to each group at all
timepoints.

https://doi.org/10.1016/j.invent.2021.100396
https://doi.org/10.1016/j.invent.2021.100396
https://www.graphpad.com/quickcalcs/randomize2/
https://www.graphpad.com/quickcalcs/randomize2/
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Data Collection and Outcome Measures
Sociodemographic data and comorbidities were collected only

at baseline. Data regarding pain-related and pain behavior-related
outcome measures were collected at baseline (pre-treatment, T0),
6 weeks after baseline assessment (post-treatment, T1), and 9
months after post-treatment assessment (follow up, T2) through
online self-assessment questionnaires.

The primary endpoint and primary outcome was level of pain
during intercourse, measured at post-treatment, ie, 6 weeks after
baseline assessment. Pain during intercourse, assessed on a 0−10
numeric scale,28,29 where 0 represented no pain and 10 repre-
sented the worst possible pain. The participants were asked to rate
pain during intercourse in the preceding month at baseline and
post-treatment and in the preceding three months at follow-up.

Other pain-related outcome measures were pain and discom-
fort during the tampon test, and responses to one question about
the impact of pain on sexual function. Pain and discomfort dur-
ing a tampon insertion were used as a complement measure for
pain for those who did not have intercourse and was assessed on
a numeric rating scale (0−10).

Participants received tampons (Tampax with applicator) via
post (one tampon for each timepoint) and were encouraged to
perform the tampon test at home at T0, T1, and T2.

Impact of pain on sexual function was assessed as a functional
measure using the question “How do you rate your pain today?”
and could be rated from 0 to 3, where 0 corresponded to never
having pain at vaginal intercourse and 3 corresponded to severe
pain that often and/or always prevented intercourse.

Other outcome measures were pain-behavior related and pain
acceptance. Pain-behavior related variables were “attempts at
intercourse,” “sexual activities besides intercourse,” and “willing-
ness to perform the tampon test,” presented as binary variables.
Pain acceptance was assessed with the chronic pain acceptance
questionnaire - revised (CPAQ-R). The chronic pain acceptance
questionnaire- revised is a 20 item self-assessment form used to
assess acceptance of chronic pain from a functional
perspective.20,30,31 The questionnaire is divided into two sub-
scales: activity engagement, which measures participation in
activities despite living with pain, and pain willingness, which
measures the extent to which a person attempts to avoid and con-
trol pain as pain management.20,30,32 The form contains 20
statements and each statement is rated between 0 (never true) to
6 (always true). CPAQ-R has good internal consistency and has
demonstrated similar psychometric properties whether adminis-
tered online and via paper-and-pencil.32,33
Statistical Analyses
Baseline Differences. Differences between intervention and
control groups at baseline and differences between adherers and
dropouts at baseline were analyzed with Fisher’s test for
categorical data, the Mann-Whitney test for ordinal data, or the
t-test for continuous data. Due to a skewed distribution between
intervention and control groups regarding vulvodynia subtypes
(primary and secondary), the decision was made to conduct a
sub-analysis examining differences between participants with pri-
mary and secondary vulvodynia at baseline.

Pain-related Outcomes. Differences between groups at dif-
ferent timepoints (post-treatment, T1, and follow up, T2) were
analyzed using both intention-to-treat (ITT) and per-protocol
approaches. For ITT analyses, imputation was carried out using
both (i) last observation carried forward (LOCF), as well as (ii)
worst-case imputation. The variables “attempts at intercourse”
and “primary vulvodynia” were used for corrections in the mod-
els in a further step, in which no imputation was implemented.
Controls who underwent concomitant treatment during the
waiting period for usual care were excluded from post-treatment
analysis. The per-protocol analysis at T1, but not at T2, excluded
participants in the control group who underwent clinical treat-
ment between randomization and post-treatment assessments,
participants in the intervention group who did not complete at
least 4 modules of the internet-based treatment, and dropouts.

Differences in “pain during intercourse” were general linear
models with and without adjustments. No imputation was used
due to differences in the number of observations between groups.
The variables “tampon test for pain” and “tampon test for dis-
comfort/fear” were analyzed with general linear models with and
without adjustments. Differences in “impact of pain on sexual
function” were assessed with the Mann-Whitney’s test and ordi-
nal logistic regression.

Pain Behavior-Related Outcomes. Categorical data were
analyzed only with a per-protocol approach. No imputation was
used for these analyses. Variables used for correction were
“attempts at intercourse” at baseline and “primary vulvodynia.”
Controls who underwent concomitant treatment during the
waiting period for usual care were excluded from post-treatment
analysis.

The variables “attempts at intercourse,” “sexual activities
besides intercourse,” and “willingness to perform the tampon
test” were analyzed with Fisher’s test and logistic regression.

The CPAQ-R total score, subscale activity engagement, and
subscale pain willingness were analyzed separately using an ITT
approach, as we reached the required number of observations
according to our sample size calculations. Controls who under-
went concomitant treatment during the waiting period for the
T1 assessment were excluded from the post-treatment analysis to
be able to fully compare difference between groups, but not at
T2 as both groups were expected to have received usual care at
that timepoint. Comparison between groups was conducted with
general linear models as follows: (i) without imputation, and (ii)
controlling for the variables “primary vulvodynia” and “attempts
at intercourse” at baseline.
J Sex Med 2022;19:319−330
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Analysis of Differences Between Groups Over Time. Tag-

gedPGeneralized linear regression mixed models were used to longitu-
dinally evaluate the effect of the intervention over time (baseline,
post-treatment, and follow-up) and its interactions with the vari-
ables “pain during intercourse,” “tampon test,” “impact of pain
on sexual function,” CPAQ-R total score, and its subscales.
Time and group were used as fixed factors in the models. The
unstructured covariance type method was used for estimation
and the least significant difference was applied to adjust for mul-
tiple comparisons. An ITT approach was used. Treatment effi-
cacy was judged based on a significant group x time interaction
to detect any differences. All reported P values were based on 2
sided tests.

Effect sizes were calculated using Cohen’s d at post-treatment.
Effect sizes of 0.2−0.5 were considered small, 0.5−0.8 moder-
ate, and ≥ 0.8 large. All results were considered statistically sig-
nificant if the P values were ≤ 0.05. Statistical analyses were
performed using IBM SPSS Statistics, version 26.
Table 1. Participant characteristics

Variables
Total

(n = 88)

Age [mean (SD)] 24.5 (4.4)
Nationality [n (%)]
Swedish 81 (92%)
Non-Swedish 7 (8%)

Education level [n (%)]
Up to upper secondary school 25 (28%)
University education 63 (72%)

Employment [n (%)]
Sick leave/Unemployed 0 (0)
Works/Studies 88 (100%

Relationship status [n (%)]
Single 18 (20%)
In a relationship 70 (80%)

Exposure to violence [n (%)]
Bullying 45 (52%)
Physical violence 15 (17%)
Sexual harassment 38 (44%)
Sexual assault 19 (22%)

Pain duration (years) [mean (SD)] 4.9 (4.2)
Pain since first intercourse [n (%)]
Yes 30 (34%)
No 58 (66%)

Attempts at vaginal intercourse [n (%)]
Yes 38 (43%)
No 50 (57%)

Other pain conditions [n (%)] 50 (57%)
Anxiety symptoms (BAI) [mean (SD)] 12.67 (11.16)
Depressive symptoms (MADR-S) [mean (SD)] 10.81 (6.43)

*t test.
yFisher’s
Parallel treatment: ni = 1, nc = 3. All dropouts included, but not controls who
BAI = Beck Anxiety Inventory; cut-off points: score of 0−21 = low anxiety, score
of anxiety. MADRS-S = Montgomery-A

�
sberg Depression Rating; cut off points:

score of 20−34 = moderate depression, score above 34 = severe depression.

J Sex Med 2022;19:319−330
RESULTS

A flowchart of the study is presented in Figure 1.
Baseline Differences
The median age was 24 (IQR 21, 26) and most participants

had a tertiary education and were in a relationship. The mean
pain rating during intercourse for the participants was 6.9
(SD = 2.04). There were no significant differences between inter-
vention and control groups at baseline, except for the variable
“attempts at intercourse” (P = .01) (Table 1), where participants
in the intervention group reported fewer attempts at intercourse
than controls, assessed by asking the participants how often they
engaged in intercourse over the past month. Sexual activities,
(that did not significantly differ between groups), refer to all
forms of sexual activities not involving vaginal penetration.

Participants with primary vulvodynia more often reported
being single (P < .001), had had symptoms for a longer period
Intervention
(n = 49)

Control
(n = 39) P value

24.2 (5.2) 24.7 (3.3) 0.62*

44 (90%) 37 (95%) 0.46y

5 (10%) 2 (5%)

14 (29%) 11 (28%) 1.00y

35 (71%) 28 (72%)

0 (0) 0 (0) Not tested
) 49 (100%) 39 (100%)

11 (22%) 7 (18%) 0.79y

38 (78%) 32 (82%)

24 (50%) 21 (54%) 0.83y

9 (19%) 6 (15%) 0.78y

20 (42%) 18 (46%) 0.83y

10 (21%) 9 (23%) 0.80y

5.2 (4.7) 4.6 (3.5) 0.46*

21 (43%) 9 (23%) 0.07y

28 (57%) 30 (77%)

15 (31%) 23 (59%) 0.01y

34 (69%) 16 (41%)
29 (59%) 21 (54%) 0.67y

12.87 (11.67) 12.44 (10.66) 0.86*
10.43 (6.08) 11.28 (6.89) 0.54*

underwent parallel treatment for vulvodynia during the intervention period.
of 22−35 = moderate anxiety, score above 36 = potentially concerning levels
score of 0−6 = no depressive symptoms, score of 7−19 = mild depression,
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(P = .02) and had fewer attempts at intercourse (P = .04) than
women with secondary vulvodynia, but no significant differences
were found regarding sexual activities besides intercourse (data
not shown).
Dropout Analysis
The dropout rate between randomization and post-treat-

ment assessment was 33%. There were more dropouts
between randomization and post-treatment in the interven-
tion group than in the control group (ni/nc ¼ 17/5). There
was a trend towards more non-Swedish women (P = .06)
among dropouts.
Pain-related Outcomes. At the post-treatment assessment,
the intervention group rated lower levels of pain during inter-
course (primary outcome) than the control group, analyzed with
general linear models (P = .01); Cohen’s d 1.4 (95% confidence
interval (CI) 0.33, 2.4). The absolute mean difference between
groups for pain during intercourse at post-treatment was -2.84,
(95 % CI = -4.91, -0.78), and -1.58 at follow-up, (95 % CI = -
3.17, 0.02), where the intervention group rated less pain than
the control group. At follow-up, a statistically significant differ-
ence was found only after adjusting for primary vulvodynia
(P = .04), indicating lower levels of pain in the intervention
group (Figure 2). No differences between groups were found at
post-treatment or follow-up for pain intensity, discomfort and/or
fear during the tampon test, or impact of pain on sexual func-
tion, even after correcting the statistical model for the variables
“primary vulvodynia” or “attempts at intercourse” at baseline
(Table 2).
Figure 2. Pain during intercourse, assessed on a scale 0−10, at ba
online at www.jsm.jsexmed.org.
Pain Behavior-related Outcomes. There was a statistically
significant difference between groups at post-treatment (P = .03) and
follow-up (P = .01) regarding intercourse attempts, where the inter-
vention group reported fewer attempts at intercourse than controls.

No statistically significant difference between groups was found
for the variable “sexual activities besides intercourse” at post-treatment
(P = .54) or follow-up (P = 1.00), even after adjustments (Table 3).

No statistically significant difference between groups was found
for the variable “willingness to perform the tampon test” at post-
treatment (P = .80) or follow up (P = .54), even after adjustments.
Pain Acceptance
At post-treatment, a statistically significant difference between

groups was found for the total CPAQ-R score after adjusting for
the variable “attempts at intercourse” (P < .05), Cohen’s d 0.46
(CI -0.98, 0.06) and the activity engagement subscale (P = .01),
Cohen’s d 0.61 (CI -1.1, -0.08), indicating higher pain acceptance
and activity engagement in the intervention group. No difference
between groups was found for the pain willingness subscale
(P = .86) (Table 4). At follow-up, differences between the groups
were no longer statistically significant for the total score (P = .40),
activity engagement (P = .21), or pain willingness (P = .80). No
other differences were found for CPAQ-R or any of its subscales at
any timepoint, regardless of adjustments in the statistical models.
Differences in Pain-related Variables Between Groups
Over Time. When comparing groups over time, pain during
intercourse was rated lower in the intervention group after
adjusting for the variable “attempts at intercourse” (P = .04). No
seline, post-treatment, and follow-up.Figure 2 is available in color

J Sex Med 2022;19:319−330



Table 2. Differences in pain-related measures in intervention and control groups at baseline, post-treatment and follow-up

Baseline Post-treatment Follow-up
Measures ni/nc ¼ 49=39 ni/nc ¼ 32=31 ni/nc ¼ 27=30

Pain during intercourse [mean (SD)]
Intervention 6.85 (2.37) 3.33 (2.81) 3.70 (2.16)
Control 6.96 (1.79) 6.18 (1.81) 5.28 (1.93)

P value 0.01*,z P value 0.04*,x

ni/nc ¼20/25 ni/nc ¼ 6/17 ni/nc ¼ 10/20
Tampon test (pain) [mean (SD)]
Intervention 3.53 (2.73) 2.81 (2.46) 3.54 (3.23)
Control 3.00 (2.61) 2.63 (2.78) 2.44 (2.83)

P value 0.26*,ǁ P value 0.88*,ǁ

ni/nc ¼ 36=26 ni/nc ¼ 16=16 ni/nc ¼ 13=16
Tampon test (discomfort/fear) [mean (SD)]1

Intervention 4.92 (2.89) 3.5 (2.63) 3.38 (3.50)
Control 3.92 (3.27) 2.81 (2.64) 2.06 (2.35)

P value 0.92*,ǁ P value 0.47*,ǁ

ni/nc ¼ 36=26 ni/nc ¼ 16=16 ni/nc ¼ 13=16
Impact of pain on sexual function (%)
Never pain at intercourse
Intervention 0 0 4%
Control 0 0 4%

Sometimes pain, does not prevent intercourse
Intervention 0 13% 19%
Control 0 7% 7%

Moderate pain, sometimes prevents intercourse
Intervention 39% 25% 19%
Control 39% 41% 43%

Severe pain, always prevent intercourse
Intervention 61% 62% 58%
Control 61% 52% 46%

P value 0.56y,ǁ P value 0.77y,ǁ

ni/nc ¼49/39 ni/nc ¼32/29 ni/nc ¼26/28
*GLM.
yMann-Whitney’s test.
zP value without adjustment.
xP value adjusted for primary vulvodynia.
ǁAnalysis with LOCF imputation.Means, SD and %: controls who underwent concomitant treatment during waiting list period (n = 3) are included only at fol-
low-up.ni/nc = number of participants in the intervention group/number of participants in the control group.
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other significant differences between groups over time were
found regarding impact of pain on sexual function (P = .78),
pain at tampon test (P = .70), discomfort and/or fear at tampon
test (P = .44), pain acceptance (CPAQ-R total score) (P = .40),
activity engagement (P = .37), or pain willingness (P = .66), even
after adjustments (Figure 3).
DISCUSSION

Main Findings
This study was a first attempt to fill the knowledge gap

regarding internet treatment using ACT principles for vulvody-
nia, and therefore there is a lack of such studies for comparison.
J Sex Med 2022;19:319−330
Although we saw some evidence of treatment efficacy as
improved response rates regarding pain during intercourse
among women in the intervention group, both at posttreatment
and follow-up, differences between groups did not meet statisti-
cal significance for tampon test measures or impact of pain on
sexual function. There was a significant difference between the
groups at all timepoints indicating fewer attempts at intercourse
among participants in the intervention group, but no differences
in sexual activities not involving penetration, possibly indicating
a more flexible approach towards sex. Women who underwent
internet-based treatment reported higher pain acceptance and a
rise in activity engagement compared with the control group at
post-treatment. These differences were not significant at follow-
up after nine months.



Table 3. Pain behavior-related measure differences between the two groups

Baseline (%) Post-treatment (%) Follow-up (%)
Measures ni/nc ¼ 49=39 ni/nc ¼ 32=31 ni/nc ¼ 27=30

Attempts at intercourse*
Intervention 31% 16% 42%
Control 59% 55% 79%

P value 0.01 P value 0.03 P value 0.01
ni/nc ¼ yes answer ni/nc ¼ 15=23 ni/nc ¼ 5=16 ni/nc ¼ 11=22
Sexual activities besides intercourse*
Intervention 84% 75% 81%
Control 74% 83% 79%

P value 0.54 P value 1.00
ni/nc ¼ yes answer ni/nc ¼ 41=29 ni/nc ¼ 24=24 ni/nc ¼ 21=22
Willing to perform tampon test*
Intervention 75% 52% 59%
Control 68% 55% 70%

P value 0.80 P value 0.54
ni/nc ¼ yes answer ni/nc ¼ 36=25 ni/nc ¼ 16=16 ni/nc ¼ 13=16

*Fisher’s test, per-protocol analysis. Completed at least 4 modules: n = 13.Concomitant treatment (n = 3) excluded from T1 analysis, but not T2 analysis.
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Interpretation
In the present study, the groups differed regarding primary

vulvodynia, which may have affected treatment outcomes. It has
been discussed that heterogeneity of women with vulvodynia in
a sample may affect treatment responsiveness, masking differen-
ces in treatment efficacy and leading to non-significant findings
when the sample is analyzed as a single group.11 Further, women
with primary vulvodynia seem to benefit less from treatment
than women with secondary vulvodynia.34,35 To address this and
gain a better understanding of this study sample and the effect of
the intervention, sensitivity analyses with only women with pri-
mary vulvodynia revealed differences at baseline.
Table 4. Differences in chronic pain acceptance questionnaire - revise
low-up

Measures Baseline
[Mean (SD)] ni/nc ¼ 48=39

CPAQ-R - total scorez

Intervention 62.63 (15.33)
Control 62.77 (13.82)

CPAQ-R - Activity engagementz

Intervention 37.33 (9.15)
Control 38.08 (8.92)

CPAQ-R - Pain willingnessz 25.29 (8.21)
Intervention 24.69 (7.77)
Control

*Analyses without imputation.
yAdjusted for attempts at intercourse.
zAdjusted for primary vulvodynia.
In our sample, more than 50% of participants reported con-
comitant pain conditions. Previous research has demonstrated
that women with vulvodynia and other comorbid pain condi-
tions experience more vulvar pain,36 and that recovery is higher
among women without comorbidities.34 These previous findings
may be one factor explaining the lack of significant short- and
long-term results regarding other pain-related measures within
both groups in the present study.

Pain-behavior related outcomes included both pain at
intercourse and tampon test. Choosing the right outcome
measures when developing trials for patients with provoked
vulvodynia seems to be a challenge; intercourse may be too
d (CPAQ-R) measures between baseline, post-treatment and fol-

Post-treatment Follow-up
ni/nc ¼ 32=27 ni/nc ¼ 26=27

69.25 (12.07) 74.81 (16.42)
64.52 (14.67) 70.63 (14.34)
P value 0.049y P value 0.40*

41.94 (7.85) 44.35 (8.95)
37.67 (9.38) 41.63 (7.90)
P value 0.01* P value 0.21*
27.31 (6.80) 30.46 (8.60)
26.85 (8.98) 29.00 (8.48)
P value 0.86* P value 0.80*
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Figure 3. Differences between groups over time for CPAQ-R. Figure 3 is available in color online at www.jsm.jsexmed.org.
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painful for some women, even if it is considered a meaningful
functional outcome,37 and though the tampon test can give a
real-time measure of pain, not all women may feel comfortable
with inserting a tampon.38 The intervention group reported a
reduction of more than 30% in pain intensity during inter-
course, which is recommended to demonstrate clinical signifi-
cance,39 however, the results must be interpreted with caution
due to the small number of participants who rated pain during
intercourse. The tampon test was included in this study so
participants who do not have intercourse would also be able
to rate pain intensity. However, a considerable number of par-
ticipants actively declined to perform the tampon test, which
led to an underpowered analysis.

A reduction in pain during intercourse without a considerable
increase in intercourse attempts was observed, which is in line
with results from another study.40 This indicates that the reduc-
tion of pain during intercourse seen in our results may not corre-
spond to improvements in sexual function of a similar extent.

The intervention group reported fewer attempts at intercourse
than controls at all timepoints; no differences between groups
were found regarding non-penetrative sexual behaviors. These
results may be an indication that internet-based treatment facili-
tated a more flexible approach towards sex during treatment,
enabling participants to continue with those sexual activities that
worked well for them. This would be in accordance with a previ-
ous study demonstrating that improvements in allodynia and
sex-related distress might be improved through a change from
viewing sex as only intercourse after a mindfulness program.41

A significant difference in pain acceptance and activity
engagement was found at post-treatment in favor of the
J Sex Med 2022;19:319−330
intervention group. During the intervention in this study, partic-
ipants were instructed to abstain from sexual behaviors that
induced pain and to engage in sexual behaviors that were per-
ceived as pleasant and non-painful. These findings are in line
with a previous study, based on CBT and MCBT, suggesting
that pain acceptance mediated improvements in pain and sexual-
ity, and activity engagement, which mediated improvements in
sexual distress.42 No differences were found in pain willingness
at any timepoint or over time. However, acceptance is a process
variable used as an outcome measure in this study, but willing-
ness can be difficult to measure when pain is intermittent.

No differences between groups were found at the second fol-
low-up, except for pain during intercourse. It was expected that
participants would undergo clinical treatment between post-
treatment and follow-up. The clinical treatment offered at the
centers included in the present study might have differed
depending on available resources, which may have made the
groups more heterogenous at follow-up. Unfortunately, due to
the small number of participants from each center, no sensitivity
analyses could be performed.

Guided internet interventions may facilitate adherence
regardless in guidance levels and quality of eCoaches.43 In our
study, the eCoaches had weekly contact with the participants.
However, there is no available information on the impact of
eCoaches and its dose-response for the treatment of vulvodynia
via the internet. In this study, the eCoaches had different degrees
and experience in the field, and as an attempt even out these the
eCoaches had the possibility to consult a senior researcher if
questions arose. A qualitative study including the participants of
this study will explore these aspects in greater depth.
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Limitations, Strengths, and Methodological
Considerations

The present study had some limitations, the first being the
screening interview for inclusion, which was not suitable for dis-
tinguishing between primary and secondary vulvodynia and had
its focus on including participants with provoked vulvodynia.
Further, few women had not been diagnosed by a gynecologist
and were included in the studied while in the waiting list for a
consult with a gynecologist. However, the diagnosis was con-
firmed by a telephone interview using a checklist for diagnosing
vulvodynia. Another limitation regards the instruments for mea-
suring pain and intercourse pain. Using the measurement of tam-
pon pain as a proxy to intercourse pain is not ideal, as these occur
in different contexts. However, there is a lack of methods to
assess differences over time in self-rate provoked vulvar pain in
women who abstain from intercourse.

Other limitations of the present study regard the lack of actual
psychotherapy provision. The high dropout rate may be second-
ary to the fact that the provision of cognitive techniques in the
absence of a psychotherapeutic relationship may fail to address
important underlying and perpetuating factors such as overall
sexual development, sexual functioning, and most importantly,
relationship issues. However, the intervention content was devel-
oped by psychologists and a physiotherapist in collaboration
with a gynecologists and a midwife, with the aim to adapt it to
the specific problems experienced by patients with provoked vul-
vodynia, for whom no internet CBT protocols are available.
Thus, the focus in the present study was primarily to evaluate
the effect of the content of the intervention, which was unique,
as it tried to concentrate, within a six weeks program, vulvodynia
related information together with some ACT-principles.

Internet interventions seem to present problems with reten-
tion, and loss to follow-up is a particular issue for many trials.44

Even if the dropout rate was higher than estimated in our sample
size analysis, it was in line with other studies using iACT for
chronic pain.23,45 In the present study, differences between drop-
outs and adherers were not significant, and it is worth noting that
quite a few participants interrupted their participation in the
study due to technical problems with platform login during a
specific period.

The strengths of the present study should also be discussed
and highlighted. The internet intervention was based on ACT
principles and built by people from different professions with
long experience of treating patients with vulvodynia, leading to
the construction of an intervention customized for these women.
Another strength of the study was the use of multiple forms of
recruitment. It has been shown that only 60% of women with
provoked vulvodynia seek treatment,46 in this study, participants
were also recruited via social media to make the recruitment
more effective.44,47 No cut-off point for pain intensity was used
as an inclusion criteria so even women with lower levels of pain
could be included. However, most participants rated almost 7 (0
−10 numeric rating scale) at baseline, making our sample
comparable to those in other studies in this respect. The use of a
guided web-based program allowed all data to be collected via
the internet and enabled participants to enroll in the study
regardless of which geographical area they resided in. Further,
this reduced stigma related to seeking treatment for vulvody-
nia.48 Lastly, we used several methods for analysis of data from
randomized controlled trials, and sensitivity analyses, trying to
account as well as possible for non-adherence, drop-out, and
skewed randomization.
CONCLUSIONS

Our findings indicate that internet-based treatment may have
an impact on pain during intercourse and positive effects on pain
acceptance. However, conclusions must be drawn with caution,
due to the small sample size. There is an indication that internet-
based treatment could be incorporated into clinical practice as a
complement to clinical treatment, but more robust studies are
needed to better explore its effects.
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