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Abstract
Hess Engström, A. 2022. Internet-based treatment for vulvodynia. Digital Comprehensive
Summaries of Uppsala Dissertations from the Faculty of Medicine 1867. 78 pp. Uppsala: Acta
Universitatis Upsaliensis. ISBN 978-91-513-1592-8.

Localized provoked vulvodynia is the most common cause of sexual pain and most often affects
women between 20 and 30 years old. The etiology of provoked vulvodynia remains unclear,
but an interplay of biomedical and psychosocial mechanisms is believed to contribute to the
onset. The choice of treatment for provoked vulvodynia depends on locally available resources.
Internet interventions can reach patients in distant geographical areas and may thus promote
equal access to healthcare services. A few studies have investigated the effects of cognitive
behavioral therapy on provoked vulvodynia. However, there appear to be no studies of the
effects of an internet intervention using an acceptance and commitment therapy approach, also
called third-wave cognitive behavioral therapy, for women with provoked vulvodynia.

The aim of this thesis was to investigate the effects and patient experiences of a guided
internet-based intervention for women with provoked vulvodynia during the waiting period for
clinical treatment. All four studies included in this thesis were tied to a multicenter randomized
controlled study: the EMBLA study. Participants were randomized to a six-week guided
internet intervention or a waiting list before treatment as usual. Pain during intercourse, other
pain-related variables, and pain acceptance were variables used to assess the effects of the
intervention. Later, interviews were carried out with participants to ascertain their experiences
of this internet-based treatment. Lastly, health-related quality of life and healthcare utilization
were assessed to obtain a health economic evaluation of the intervention.

Internet-based treatment had a positive effect on pain during intercourse and pain acceptance,
but the results should be interpreted with caution due to the small sample size. This form
of treatment was perceived as credible and helpful for managing provoked vulvodynia, but
some difficulties related to the internet-based treatment were also reported. The intervention
contributed to meaningful clinical effects at low costs per patient, indicating that internet-
based treatment is not inferior to the standard of care. Internet-based treatment may serve as
a complement to regular care, especially for patients living in geographical locations with low
access to specialized care or where there are long waiting lists to initiate treatment.
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To all women living with vulvodynia. 
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Introduction  

Vulvodynia  
According to the International Society for the Study of Vulvar Diseases, vul-
vodynia is defined as chronic pain in the vulva for at least 3 months, without 
a clear cause [1, 2]. Vulvodynia can be classified based on 1) location, i.e., 
localized to a specific area such as the vulval vestibule or generalized to the 
entire vulva; 2) provocation, i.e., whether or not the pain is triggered by phys-
ical contact or if it presents in a mixed pattern; 3) onset, i.e., if the pain has 
been experienced since the first physical contact (primary) or after a period of 
painless provocation (secondary); and 4) temporality (persistent, constant, in-
termittent, or immediate) [2-4].  
 
In provoked vulvodynia, the pain is localized to the vulval vestibule, an area 
that extends from the clitoris to the back of the vaginal introitus [5]. Pain is 
often described as burning, stinging, and stabbing [3, 4, 6]. The pain is elicited 
by mechanical stimuli from both sexual and nonsexual activities, such as in-
tercourse, gynecological examinations, use of tampons, and tight-fitting cloth-
ing and underwear [1, 6-9].  
 
Studies have presented some differences between the subgroups primary and 
secondary vulvodynia. Previous studies have reported that women with pri-
mary vulvodynia are generally younger at symptom onset and older at the first 
attempt at intercourse, report more severe pain, and have a longer duration of 
pain episodes, a lower pain threshold during intercourse attempts, a more 
avoidant sexual behavior, higher levels of anxiety, and more symptoms of de-
pression and catastrophizing compared with those with secondary vulvodynia 
[10-12]. Further, a higher frequency of comorbid conditions in women with 
primary provoked vulvodynia is associated with higher intercourse pain rat-
ings [11]. However, another study could not find differences between vulvo-
dynia subtypes regarding the frequency of sexual intercourse and pain inten-
sity [8]. Women with secondary provoked vulvodynia seem to be more re-
sponsive to treatment than women with primary provoked vulvodynia or 
women who also have other associated pain conditions [11, 13]. 
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Physical aspects 
Women with provoked vulvodynia may present with a heightened general pel-
vic floor muscle tone, altered pelvic floor muscle function, such as decreased 
strength, speed of contraction, coordination and endurance, greater resting 
forces and stiffness, and less flexibility and tolerance to stretching in compar-
ison to asymptomatic controls, with no differences between subtypes (primary 
or secondary) [14-19]. The altered neurodynamic and neural tension can lead 
to tissue hypoxia and manifest sensations such as itching, burning, sharp pain, 
allodynia, and dyspareunia [20]. The overactivity in the pelvic floor muscle 
may originate from or be a consequence of pain due to emotional distress or a 
perception of tissue damage followed by sensitization of muscle nociceptors, 
causing pelvic floor contraction [5].  

Impact of provoked vulvodynia on sexual behavior and 
relationships  
Provoked vulvodynia has a negative impact on quality of life and sexual func-
tioning, and may restrict the affected woman’s repertoire of sexual behavior  
[4, 9, 21]. However, previous studies have reported that women with vulvar 
pain continue to have intercourse even if they feel comfortable saying no to 
intercourse [22-24].  
 
Women with provoked vulvodynia describe a negative impact on couple inti-
macy and their view of themselves, as well as difficulties in communicating 
about their pain with a partner [25]. Vulvar pain affects the psychological, 
relational, and sexual functioning of a couple, thus affecting their psychosex-
ual adjustment [26]. Women and partners with more depressive symptoms and 
more anxious attachment are more likely to perceive their partner as less re-
sponsive [27]. Attachment insecurity, especially greater attachment anxiety, 
has implications for a couple’s adaptation to provoked vulvodynia, whereas 
higher levels of physical affection are associated with sexual and relationship 
satisfaction [28, 29]. Women’s depressive symptoms increase with the per-
ception of a stronger negative response from a partner, and a more facilitative 
partner response is associated with decreased depression on days when a 
woman reports higher relationship satisfaction than usual [30]. However, 
while solicitous partner responses are not positively correlated with penetra-
tive pain, higher vulvar pain, pain during intercourse, and higher pain anxiety 
predict higher pain-related sexual disability [31]. Communication with the 
partner about sexual health, greater use of emotional support, and lower levels 
of emotion-focused rumination are associated with greater sexual satisfaction 
and better sexual functioning in couples living with vulvodynia [32, 33]. 
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In a broader perspective, vulvar pain may affect family planning and delivery 
outcomes, as women with provoked vulvodynia have fewer children than 
asymptomatic women and are more likely to deliver with a cesarean section 
[34, 35]. In a previous qualitative study, acceptable pain intensity was found 
to be important for women’s decisions on family planning [36]. 

Prevalence 
There is a large variation in the reported prevalence of provoked vulvodynia, 
which has been estimated at 7–28%, with an annual incidence of 3% [20, 22, 
37, 38]. In the United States, a prevalence of 8% has been estimated (95% 
confidence interval = 7.0, 9.8) [22, 39]. In Europe, the prevalence has been 
estimated at between 10% and 16% [40].  
 
Localized provoked vulvodynia is the most common cause of sexual pain and 
most often affects women between 20 and 30 years of age [4, 41]. The rate of 
first onset of provoked vulvodynia is greatest before 25 years of age and de-
creases in the late 20s and early 30s; by age 40 years, 7–8% will have experi-
enced symptoms of provoked vulvodynia [42].  
 
The remission rate is high, but about half of the women who report remission 
also report relapses over time, with approximately 10% reporting a persistence 
of symptoms [43]. Another study investigating remission of provoked vulvo-
dynia found that 33% of women with provoked vulvodynia reported remis-
sion, but women with primary vulvodynia were 43% less likely to remit com-
pared with those with secondary vulvodynia [44].  
 
In a population-based study of women with chronic vulvar pain, including 
provoked vulvodynia, almost half of the sample had pain for between 1 and 5 
years before receiving a diagnosis [45]. Before receiving a diagnosis, women 
with provoked vulvodynia may have been examined by multiple physicians 
[5]. Previous studies have reported that 52% never receive a formal diagnosis 
and that only about 60% of women seek treatment [22, 42, 46]. 

Etiology and risk factors 
The etiology of provoked vulvodynia remains unclear, but it is believed to be 
multifactorial, with an interplay of biomedical and psychosocial mechanisms 
potentially contributing to the onset and perpetuation of the condition [1, 4, 
41, 47]. Multiple theories have been presented, including previous yeast in-
fections, maladaptive peripheral and central pain processing mechanisms, 
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hyperinnervation, dysregulation of inflammatory pathways, being born pre-
term, genetic and hormonal factors, psychological factors, and pelvic floor 
muscle dysfunction [3, 4, 20, 48-56].  
 
From a neurobiological perspective, a maladaptive mechanism that leads to 
hyperalgesia and allodynia seen in central sensitization may have an important 
role in the development of chronic pain in provoked vulvodynia. However, it 
is unclear if the pain processes are derived from prolonged pain caused by 
physical conditions, for example previous infections or dermatologic pathol-
ogy, or are due to emotional stress [57]. A recent study found differences in a 
connectivity model of pain processing in women with provoked vulvodynia, 
not only during noxious stimuli, but also before and after, suggesting differ-
ences in the subjective interpretation of painful stimuli and alterations in cen-
tral pain processing [58]. Women with provoked vulvodynia exhibit a higher 
pain intensity rating, a lower pressure pain threshold, and a difference in 
scores for touch and pain in the secondary somatosensory cortex in quantita-
tive sensory tests and brain imaging, which is consistent with the experience 
of allodynia at the vulvar vestibule [59]. 
 
Tender tissue from patients with provoked vulvodynia has been found to dis-
play hyperinnervation when compared with non-tender tissue and with tissue 
from asymptomatic controls, where hyperinnervation was seen to derive in 
part from axons with a mechanical nociceptor phenotype that contributes to 
vestibular mechanical hypersensitivity [60]. A thinner vestibular mucosa has 
also been found in women with provoked vulvodynia compared with asymp-
tomatic controls [61].  
 
Regarding violence exposure, women who lived in fear of abuse as children 
are more likely to suffer from provoked vulvodynia as adults [62]. Childhood 
maltreatment, described as emotional, physical, and sexual abuse, and emo-
tional and physical neglect, is associated with lower sexual functioning, in-
creased anxiety, and pain during intercourse (affective aspects of pain) in 
women with provoked vulvodynia [63]. In a previous cohort study, no associ-
ation was found between domestic abuse during adulthood and development 
of provoked vulvodynia [64]. Women with provoked vulvodynia and a history 
of sexual abuse more often report comorbid pain and radiating pain to other 
areas compared with women with provoked vulvodynia without a history of 
sexual abuse [65].  
 
Anxiety, depression, interstitial cystitis, irritable bowel syndrome, and fi-
bromyalgia are associated with provoked vulvodynia [3, 4, 20, 48, 66]. There 
is a strong association between positive screening for depression or post-trau-
matic stress disorder and positive screening for provoked vulvodynia [67]. 
Women with provoked vulvodynia present more symptoms of stress and 
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sleeping problems compared with pain-free controls [21]. Women with both 
provoked vulvodynia and fibromyalgia rate greater pain intensity regarding 
intravaginal muscle pain than those without fibromyalgia [68].  
 
It has been reported that having other concomitant pain conditions negatively 
affects treatment outcomes, and the need for counseling due to depression is 
positively associated with pain during intercourse [13]. In another study, 
women with provoked vulvodynia and chronic overlapping pain conditions 
experienced more depressive symptoms and trait anxiety, a longer duration of 
pain, more pain during non-penetrative sexual activities, more interference 
with daily activities, and reported seeing a gynecologist more often than 
women with only provoked vulvodynia [69].  
 
A recent study investigated the rate of vulvodynia among women with Ehlers-
Danlos syndrome and hypermobility spectrum disorders due to high rates of 
reports of dyspareunia within this group and found that about 50% of women 
with Ehlers-Danlos syndrome or hypermobility spectrum disorders also 
screened positive for vulvodynia [70]. History of severe dysmenorrhea, heav-
ier menstrual flow, more severe menstrual cramps, and long-lasting pain dur-
ing menstruation are also more likely to be reported by women with provoked 
vulvodynia than by asymptomatic women [71, 72].  
 
Some factors have been associated with remission, new onset, and persistence. 
Fibromyalgia, interstitial cystitis, and depression are associated with increased 
odds of persistence as opposed to remission and relapse [43]. Sleep disturb-
ances, history of urogenital symptoms, other comorbid pain conditions, his-
tory of vulvar pain, and post-traumatic stress disorder are associated with an 
increased risk of new onset [38, 39]. Certain pain characteristics have been 
associated with worse outcomes: provoked pain (less likely to remit), pain 
during and after intercourse (associated with relapse and persistence), pain 
with oral sex or with partner touch (more likely to persist), and more severe 
pain and longer pain (greater odds of relapse and persistence) [43].  

Diagnosis and treatment 
Diagnosis is made clinically through a pain history, evaluation of vestibular 
pain, gynecological examination, and assessment of other diseases and psy-
chological factors that may contribute to the condition [3, 6, 47, 73, 74]. Vul-
var sensitivity at cotton swab test (test of severity and pain quality) and pres-
sure test (quantitative measurement) is often increased in women with pro-
voked vulvodynia compared with in women with no vulvar pain, without as-
sociations with vulvodynia type (primary vs secondary) [75]. The criteria 
“severe pain upon vestibular touch and tenderness to pressure at the vulvar 
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vestibule” could correctly classify 84% of patients with provoked vulvodynia 
and the cotton swab test has been found to reveal similar levels of pain as those 
experienced by patients during intercourse [74].  
 
The purpose of treatment is to improve sexual function and quality of life [6, 
73]. Clinical management may start with patient education, good genital skin 
care and avoiding irritants, topical anesthetics for symptom management, en-
couragement to explore strategies to reduce discomfort, and advice on avoid-
ing painful sexual activity [4, 5]. Patient education should contain information 
on the condition, mechanisms, contributing factors, treatment, prognosis, and 
acknowledgment of how pain may impact different aspects of life [3].  
 
In a previous report from the National Board of Health and Welfare regarding 
the care of patients with provoked vulvodynia in Sweden, psychosexual care, 
pelvic floor training, and desensitization exercises were recommended [76]. 
However, the treatment recommended across the literature involves the use of 
a multidisciplinary approach, medical therapies, where pelvic floor physio-
therapy and psychosexual interventions are considered the first-line treatment, 
and vestibulectomy is the last resource after the failure of all other available 
therapeutical options [3, 41].  
 
Medical therapies consist of treatments to reduce pain, such as topical creams 
(lidocaine 2–5%) aiming to affect pain sensitivity and nerve desensitization, 
antidepressants (tricyclic antidepressants), and anticonvulsants (gabapentin 
and pregabalin), but they have very low certainty of evidence [41, 77]. In a 
double-blind randomized study, botulinum toxin injections in the pelvic floor 
muscles did not affect dyspareunia or pain during tampon use more than pla-
cebo, but reduced pelvic hypertonicity and seemed to increase sexual activity 
to some extent [78]. Studies on surgery vary in methodology in terms of pa-
tient selection, outcome measures, and follow-up [41]. One randomized study 
comparing vestibulectomy, biofeedback, and cognitive behavioral therapy 
(CBT) found that surgery was more effective for pain reduction in the short 
term (6 months’ follow-up), but had a similar effect to CBT after 2.5 years 
[79, 80].  
 
Physiotherapy improves sexual function and reduces pain [81, 82]. Rehabili-
tation of the pelvic floor muscles contributes to increasing awareness of these 
muscles, improving the ability to contract and fully relax them, reducing hy-
pertonicity, decreasing muscle tension, reducing pain, desensitizing the area, 
and reducing anxiety regarding penetration [4, 7, 83, 84]. A recent systematic 
review found evidence for multimodal physiotherapy when compared with 
treatment with lidocaine [77]. Multimodal physiotherapy is more effective and 
clinically meaningful than lidocaine for reducing pain intensity during inter-
course and improving sexual function and sexual distress, with similar effects 
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seen when compared with CBT [77, 83, 85]. Receiving pelvic floor physio-
therapy and learning mindfulness-based CBT skills during a face-to-face treat-
ment program is perceived as beneficial by patients with provoked vulvodynia 
[86]. 
 
A recent systematic review found low evidence for psychological treatments 
such as CBT and mindfulness-based cognitive therapy (MBCT), probably due 
to the heterogeneity of the studies, which makes it difficult to pool their results 
[77]. Nevertheless, positive results on pain and sexual function were found in 
previous studies investigating CBT for provoked vulvodynia [79, 83, 87-90]. 
A 10-session treatment based on CBT and desensitization exercises demon-
strated improvement in sexual function and anxiety symptoms [91]. In a ran-
domized trial, both topical corticosteroids and CBT (10 group sessions, 13 
weeks, 2 hours/session) had a positive effect on pain, sexual function, and 
psychological adjustment, but CBT was more successful in reducing pain and 
pain catastrophizing and improving sexual function [88]. In another random-
ized trial, group CBT (12 weeks) and biofeedback (12 weeks) had similar pos-
itive outcomes on pain up to 6 months after treatment [79]. A 10-week, 1-hour 
individual session of CBT was more effective than supportive psychotherapy 
for both pain and overall sexual function up to 1 year after the intervention in 
a randomized study [87]. In a single case experimental study to examine group 
CBT with partner involvement (10 group sessions with the women and 3 cou-
ple sessions), the participants reported positive self-reported improvement and 
treatment satisfaction [92]. Cognitive behavioral couple therapy (CBCT) de-
livered in 12 1-hour sessions improved pain, sexual function, and sexual sat-
isfaction for couples [93]. Compared with topical lidocaine, CBCT was more 
beneficial for pain unpleasantness, anxiety, catastrophizing, sexual distress, 
and treatment satisfaction [94]. In women with sexual dysfunction, including 
genital pain, improvements in sexual functioning were found even when CBT 
was delivered via the internet (3 hours/week during 10 weeks) [95]. 
 
Mindfulness-based cognitive therapy was perceived as beneficial for manag-
ing provoked vulvodynia and improve pain and sexual outcomes [96-100]. 
Pain self-efficacy, pain catastrophizing, pain vigilance, allodynia, and sexual 
distress were also improved when mindfulness-based group therapy was com-
pared with a waiting list [99]. Group mindfulness cognitive therapy seems to 
have some advantages over patient education regarding sexual outcomes and 
depression symptoms [98]. When compared, group CBT and MBCT showed 
similar effects regarding intercourse attempts, pain catastrophizing, hypervig-
ilance, avoidance, acceptance, and sexual distress, but MBCT appeared to be 
superior as regards pain during intercourse [97, 101].  
 
Difficulty in getting a diagnosis, a perceived unsatisfactory attitude among 
healthcare providers, and being prescribed ineffective treatments have 
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previously been reported from patients with provoked vulvodynia [102-104]. 
About half of all women with provoked vulvodynia seek care and those who 
do seek care report being stereotyped by healthcare [105]. Further, the choice 
of treatment for provoked vulvodynia depends on locally available resources 
[41]. Delay in diagnosis and inefficient treatments may negatively impact the 
prognosis [3]. However, the definition of successful treatment may vary across 
healthcare providers and patients, and symptoms may persist to some degree 
at the end of treatment [106]. 

Factors associated with symptoms and treatment 
outcomes 
A higher level of education is associated with lower pain severity and greater 
sexual satisfaction, while younger age and more comorbidities are associated 
with greater pain severity and pain interference [32, 107]. Women with sec-
ondary vulvodynia, lower pelvic floor muscle tone, and higher fear of pain 
were found respond better to a 10-week multimodal physiotherapy program 
than women with primary vulvodynia and higher pelvic floor muscle tone 
[108]. Higher baseline arousal and desire have been associated with lower 
sexual distress after a multidisciplinary treatment, with higher desire even pre-
dicting lower pain [109]. 
 
Pain intensity has not been associated with sexual function [110]. In a previous 
study, no differences in intercourse attempts were found despite improve-
ments in pain, regardless of the type of treatment [111]. Self-efficacy is an 
important predictor of treatment outcome [90]. Increases in pain self-efficacy 
are associated with reductions in pain intensity, and women with higher self-
efficacy report greater reductions in pain and a greater increase in sexual sat-
isfaction over time [112]. 
 
Psychological distress and cognitive and behavioral factors are associated 
with pain and sexual outcomes [26, 107, 113, 114]. Higher positive penetra-
tion cognition, sexual contingent self-worth, positive attitudes towards 
women’s genitalia, and higher approach goals appear to have a positive impact 
on pain and sexual function among women with vulvodynia [113].  
 
Emotion-focused rumination is a predictor of lower sexual satisfaction [32]. 
Depression and anxiety symptoms, pain catastrophizing, and body exposure 
anxiety are associated with higher pain intensity, lower sexual functioning, 
and lower sexual satisfaction, whereas pain-related fear, hypervigilance, and 
low pain acceptance are associated with distress and avoidance [113]. Avoid-
ance is a predictor of decreased sexual function and mediates the effects of 
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catastrophizing and vulvar pain over time, which suggests that this association 
may lead to an increase in pain over time and impact negatively on other cop-
ing strategies, such as endurance [115, 116]. In addition to avoidance, endur-
ance and a combination of avoidance and endurance have been identified in 
women with vulvar pain; where higher avoidance predicted lower sexual func-
tion and those who used both avoidance and endurance as coping strategies 
had the most unfavorable outcomes in terms of psychosexual functioning 
[116]. 
 
Pain acceptance is associated with lower pain during intercourse, fewer anxi-
ety and depressive symptoms, and greater sexual functioning [114, 117, 118]. 
Improvements in pain and sexual distress after CBT and MBCT were found 
to be mediated by changes in pain catastrophizing and pain acceptance [96]. 
Women with greater openness to experience, less catastrophizing, higher pain 
acceptance, and greater impressions of improvement in quality of sexual life 
were more likely to resume vaginal penetration than to report no vaginal in-
tercourse after MBCT and CBT [101].  

Acceptance and commitment therapy 
Acceptance and commitment therapy (ACT), also referred to as third-wave 
cognitive behavioral therapy, is a behavioral intervention that focuses on im-
proving functioning and decreasing the interference of pain by altering the 
function of thoughts and feelings, rather than changing or trying to control 
their frequency and form [119-121]. The foundation of ACT underlies the re-
lational frame theory, which is based on the argument that language and cog-
nition are related and that the ability to learn to relate events in certain contexts 
may determine the strength of a link between stimuli and the type of relation-
ship between them, thus creating a relational frame [122]. Relational framing 
is relevant from a clinical standpoint as changing the context that supports a 
thought, i.e., a function that is given to something related to an event, may 
weaken verbal content that gives rise to avoidance behavior, thus building an 
alternative context where functional behaviors can occur [122]. 
 
Within this functional contextual framework and problem-solving approach, 
ACT uses a combination of mindfulness (non-defensive awareness) and com-
mitment and behavior change methods to regulate behavior [119, 123-127]. 
The general goal of ACT is to improve daily functioning by increasing psy-
chological flexibility, which is defined as the ability to be in contact with the 
present moment without unnecessary defenses, and to change or persist in be-
haviors that are guided by one’s goals and values, even in the face of difficult 
thoughts or emotions [119-121, 124, 126, 128, 129].  
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Psychological flexibility may be achieved by accepting pain and at the same 
time being willing to abandon strategies to avoid or reduce pain, which means 
adapting to situations and shifting mindsets [119, 124]. The six different pro-
cesses in the psychological flexibility model are described below [119-121, 
124]: 
 
Acceptance Used as an alternative to experiential avoidance, embrac-

ing events without attempting to change their form or fre-
quency, instead of trying to control experiences 
 

Cognitive de-
fusion 

Aims to change undesirable functions of thoughts instead 
of trying to modify their form or frequency, using cues to 
reduce the impact of verbal events on behavioral pro-
cesses 
 

Flexible atten-
tion to the pre-
sent 

Involves a non-judgmental contact with the present mo-
ment, as opposed to ruminating over past experiences or 
worrying in anticipation 
 

Self as context Concerns being aware of one’s own experiences without 
being attached to them by reporting own behavior from a 
consistent point of view 
 

Values Using freely chosen life directions with goals that guide 
actions 
 

Committed ac-
tion 

Related to choosing behaviors guided by values and un-
dermining those based on avoidance 

 
These processes counteract psychological inflexibility, which is a pattern of 
behavior characterized by searching for immediate relief from discomfort, 
avoiding certain experiences, maintaining rigid attention to the past or future, 
and inaction, which may lead to reduced pain tolerance and increased severity 
of pain [119, 120].  

 
Treatments based on ACT may provide improvements in pain interference, 
disability, and depression, and increase quality of life, especially in patients 
with better emotional functioning and better psychological flexibility, but do 
not seem to cause significant reductions in pain intensity or anxiety [130]. Pain 
acceptance is associated with greater overall well-being [131]. For patients 
with chronic pain, ACT is more clinically effective than control conditions, 
even when delivered via the internet [128, 132-141]. Improvements in emo-
tional, physical, and social functioning, as well as reduced pain, were found 
in patients seeking neuromodulation treatment for chronic pain after just 2 



 

 21

weeks of ACT [142]. Further, patients with chronic pain have described being 
able to manage pain and engage more in meaningful activities after internet-
delivered ACT [143].  

Internet-based psychological treatment  
Internet-based interventions have some advantages over face-to-face treat-
ments: they may facilitate access to care and reduce the waiting time to initiate 
treatment, increase the availability of care, and are potentially cost-effective 
compared with control conditions [144, 145]. 
 
Interventions based on CBT delivered via the internet for patients with chronic 
pain have shown promising results when compared with face-to-face interven-
tions [140, 141, 146]. Internet-delivered CBT and ACT for chronic pain 
showed significant effects on interference/disability, depression, anxiety, pain 
intensity, pain self-efficacy, pain acceptance, and pain catastrophizing, with 
greater treatment effects in guided interventions than in unguided interven-
tions [138, 139, 147]. A previous study investigating the acceptability of in-
ternet interventions for depression found that being female was a predictor of 
usage intention and that more than 70% of the respondents were open to in-
ternet-based treatment [148]. In another online intervention for improving 
mental health, participants found CBT to be helpful for managing pain [149]. 
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Rationale for this thesis 
Current guidelines for provoked vulvodynia are based on expert opinions and 
a limited number of studies [41]. A recent systematic overview evaluating 
treatment effects for provoked vulvodynia has highlighted the lack of con-
trolled studies [77], which makes it hard to present recommendations based 
on high-quality evidence. 
 
The pain flexibility model has previously been suggested as a conceptual 
framework for provoked vulvodynia [118]. Acceptance-based approaches 
may aid identification of personal values related to sexual relationships and 
affect functioning positively by allowing the expansion of the sexual reper-
toire focused on pleasure [114, 117]. A few studies have investigated the ef-
fects of CBT on provoked vulvodynia [83, 88, 90, 91, 97, 138], but no pub-
lished trials analyzing the effects of ACT on women with provoked vulvody-
nia could be identified at the time of writing.  
 
The Swedish National Board of Health and Welfare has reported differences 
in availability, resources, and treatment approaches for provoked vulvodynia 
within Sweden [76, 150]. Internet interventions enable reaching patients from 
distant geographical areas and may thus promote equal access to healthcare 
services [120, 151, 152]. An internet-based intervention would contribute to 
evening out differences in healthcare and offer affected women an alternative 
while waiting for clinical treatment. As internet-based treatment has not pre-
viously been investigated for provoked vulvodynia, there is a knowledge gap 
regarding patient experiences and the effects of this kind of treatment. Lastly, 
there is also a knowledge gap concerning health economic evaluations in pro-
voked vulvodynia. 
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Aims  

The overall aim of this thesis was to investigate the effects of a guided inter-
net-based intervention for women with provoked vulvodynia during the wait-
ing period for clinical treatment.  
 
Specific aims of the included studies were: 

 
I. To describe the research protocol for a randomized controlled trial 

to investigate the effects of a guided internet-based intervention for 
women with provoked vulvodynia by documenting the trial’s ra-
tionale, methodology, and analysis plan.  

II. To investigate the effects on pain of a guided internet-based inter-
vention for women with provoked vulvodynia.  

III. To describe women’s experiences before, during, and after a guided 
internet-based intervention for provoked vulvodynia. 

IV. To evaluate a guided internet-based intervention for provoked vul-
vodynia as an addition to treatment as usual, from a health eco-
nomic perspective. 
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Methods 

Study characteristics 
An overview of the studies included in this thesis is presented in Table 1. All 
studies were part of the EMBLA study (clinical trials registration number 
NCT02809612, Ethical Regional Board in Uppsala, registration number 
2015/031, additional approval 2019-00132 and 2020-07179), which was a 
multicenter randomized controlled trial at the Department of Women’s and 
Children’s Health, Uppsala University. The study was named after Embla, the 
first woman according to the Nordic mythology. 

Table 1: Design, methods, participant outcomes, and main analyses. 

Study Design Data col-
lection 

Num-
ber of 
partici-
pants 

Outcomes 
 

Data analy-
sis 

I Study pro-
tocol 

- - - Methodologi-
cal discussion 
 

II Multicenter 
randomized 
controlled 
trial 

Online 
question-
naires 

99 Vulvar pain, pain 
behavior-related 
measures, pain 
acceptance 
 

Mixed mod-
els, Mann-
Whitney’s 
test, Fisher’s 
test, logistic 
regression 

III Qualitative 
descriptive 
study 

Individual 
in-depth 
interviews 
 

13 Experiences of 
internet-based 
treatment  
 

Qualitative 
content analy-
sis 

IV Health eco-
nomic eval-
uation of 
the random-
ized con-
trolled trial 

Online 
question-
naires and 
medical 
record 
data 

99 Health-related 
quality of life, 
QALYs, 
healthcare utili-
zation, costs of 
treatment, ICER  
 

Mann-Whit-
ney’s test, 
Fisher’s test  
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Study population 
Women with primary or secondary provoked vulvodynia were recruited from 
waiting lists for clinical treatment at gynecology clinics in central Sweden and 
through advertisements on social media (national level) (Figure 1).  

 
Figure 1. Recruitment by site. 

To be included in the study, the participants had to have presented symptoms 
of provoked vulvodynia for at least 6 months where the medical diagnosis 
could be confirmed, be at least 18 years old, have access to a computer with 
an internet connection, and have a Swedish personal identity number. Unclear 
diagnosis at the telephone screening interview, ongoing investigations or 
treatment for provoked vulvodynia, non-fluency in Swedish, and severe, 
acute, or untreated mental illness or substance abuse were criteria for exclu-
sion.  
 
All participants received detailed verbal and written information about the 
study from the research team. Inclusion took place after signed informed con-
sent was collected and a telephone screening interview had been performed 
by the research team. The telephone interview had the purpose of confirming 
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compliance with the inclusion criteria and was based on a questionnaire to 
diagnose provoked vulvodynia developed by the Swedish working and refer-
ence group for vulva diseases within the Swedish association for obstetrics 
and gynecology [153]. Questions to screen for acute or severe psychological 
were also used during the telephone screening interview.  

 
Between 2016 and 2020, 208 women were assessed for eligibility. After tele-
phone interviews, 110 women were found to be eligible, and 99 were included 
in the study (see flowchart in Appendix) and then randomized to either an 
intervention group, i.e., guided internet-based treatment, or a control group, 
i.e., waiting list for usual care (clinical treatment). 

 
For the qualitative study (Study III), 18 women were invited to participate in 
an individual interview to describe their experiences of internet-based treat-
ment, with four women declining to participate and one dropping out due to 
technical problems with the platform. Thirteen women were interviewed; one 
interview was a pilot interview. As data collection for Study III had not been 
completed when the recruitment for the randomized study was concluded, 
seven participants were recruited for this study only. Recruitment of these 
seven participants was carried out using the same inclusion and exclusion cri-
teria as in the randomized controlled study. 

Intervention 
The internet-based platform used has previously been approved for regular 
care and requires two-step authentication for access, including a Swedish per-
sonal identity number.  
 
The platform contained the treatment program and self-assessment forms, and 
enabled communication between participants and eCoaches.  
Treatment content was based on a manual for treatment of patients with 
chronic pain [138]. The content was developed by psychologists and adapted 
for patients with provoked vulvodynia in cooperation with a physiotherapist, 
a midwife with sexology education, and gynecologists from Uppsala Univer-
sity Hospital, Sweden. The intervention was adjusted after an initial pilot 
study [154]. 
 
The framework of the treatment was based on ACT and extended over 6 
weeks. Each of the six modules of the treatment program was divided into 
information, assignments, and daily exercises. The participants received 
information about provoked vulvodynia, chronic pain, anatomy, sexuality, 
partner communication, and ACT. Information regarding abstention from 
painful sexual activities during treatment was also provided. The exercises 
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related to ACT, mindfulness, pelvic floor training, and desensitization. The 
participants received weekly written feedback on their exercises from one of 
the eCoaches, who were all trained research assistants. The written feedback 
was based on templates with positive reinforcement. Senior researchers were 
available in case the eCoaches needed support. In addition to providing feed-
back, the eCoaches answered participants’ questions and sent reminders to 
participants who had been inactive for at least four days. IT support was pro-
vided by an internet support team. 
 
The participants in the control group could access the internet-based treatment 
after the follow-up measurements had been performed. Access was given on 
request. 

Sample size calculation 
For Study II, it was estimated that 26 participants were needed in each group 
to demonstrate a clinical improvement of at least 1.2 units on the visual ana-
logue scale (VAS) for vulvar pain, rated between 0 and 10, where 0 repre-
sented no pain and 10 represented the worst possible pain.  

 
The sample size calculation was based on previous clinical experience of self-
reported vulvar pain at first appointments with gynecologists at Uppsala Uni-
versity Hospital. A power of 80% was assumed to be needed for the between-
group difference, at a significance level of p < 0.05, and with a 20% dropout 
rate. 

 
For Study III, participants were recruited and interviewed until data saturation 
was considered to be achieved.  

Randomization 
Simple randomization was used to allocate participants.  
 
The randomization list was generated by an automated, web-based randomi-
zation program available at https://www.graphpad.com/quickcalcs/random-
ize2/. Participants were randomized until a total of 26 participants were allo-
cated to each group at every timepoint (pre-treatment, post-treatment, and fol-
low-up). When a participant had filled out the baseline questionnaire, they 
were informed if they were allocated to the intervention group or the control 
group. 
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Data collection 
Study II  
Data were collected at 3 time-points: before treatment (baseline), post-treat-
ment (6 weeks after baseline assessment, and follow-up (9 months after post-
treatment assessment) through online self-assessment questionnaires. Data on 
sociodemographic factors, medical history, and comorbidities, such as other 
pain and gynecological conditions, previous contact with healthcare, and ex-
posure to violence were collected only at baseline. Data on anxiety and de-
pression symptoms were used to analyze between-group differences at base-
line. Other collected data were pain-related and pain behavior-related varia-
bles, pain acceptance, sexual function, anxiety and depression symptoms, and 
quality of life (Figure 2).  
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Study III 
Data were collected via semi-structured in-depth interviews carried out ap-
proximately 1 month after the intervention. All 13 interviews were conducted 
in 2019–2020 by the same researcher. Each patient could choose to have the 
interview conducted at their home, at the Department of Women’s and Chil-
dren’s Health, at Uppsala University, or at a hospital (n = 6). The last inter-
views were conducted digitally due to the COVID-19 pandemic (n = 7). All 
digital interviews were carried out via Uppsala University’s Zoom and were 
password-protected.  

 
The interview guide was developed to cover experiences before, during, and 
after the internet-based treatment. Probes and follow-up questions were used. 
The interview guide contained questions about living with provoked vulvody-
nia and general experiences of internet treatment, surrounding factors that in-
fluenced treatment performance and adherence, and beliefs regarding the im-
pact of internet treatment on clinical treatment. After the pilot interview, the 
question regarding participants’ beliefs on how the internet treatment could 
affect the treatment they would receive at their clinic was reworded for better 
understanding. Screenshots of the platform were available during the inter-
view in case the informant needed them to recall any specific part of the treat-
ment.  

 
The mean time per interview, excluding the pilot interview, was 42 minutes. 
All interviews were audio-recorded and transcribed verbatim, with corrections 
made afterwards if necessary.  

Study IV 
Online self-assessment questionnaires were used to collect data on sociodem-
ographic factors, self-reported medical history, health-related quality of life, 
and pain acceptance.  

 
Data regarding healthcare utilization related to provoked vulvodynia and treat-
ment length after the internet-based intervention were retrieved from medical 
records or using an online questionnaire for participants who resided outside 
the areas included in the multicenter randomized study.  

 
The costs for each visit were calculated based on time per visit and salary per 
profession. Data on time per visit were retrieved from the operation managers 
at gynecology clinics involved in the EMBLA study. Data on salary was re-
trieved from Statistics Sweden [155]. To estimate costs for the intervention, 
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the costs for IT support, costs for eCoaches, and consults with senior clinicians 
and researchers, were added up.  

Psychometric measures 
Beck Anxiety Inventory  
Anxiety symptoms were assessed with the self-assessment form Beck Anxiety 
Inventory (BAI). The form consists of 21 questions with three alternatives 
(from “not at all” to “severely, I could barely stand it”) and has high reliability 
and good validity [156, 157]. The scores vary between 0 and 63 and anxiety 
symptoms are classified as minimal (0—7), mild (8—15), moderate (16—25), 
and severe (30-63) [158].  

Montgomery-Åsberg Depression Rating Scale  
Depression symptoms were assessed with the self-assessment form Montgom-
ery-Åsberg Depression Rating Scale (MADRS-S). The form has satisfactory 
internal consistency and consists of nine questions, with alternatives that can 
be rated between 0 and 6 [159, 160]. According to the scores, depression 
symptoms are classified as no depression (12 or less), mild (13—19), and  
moderate/severe (20 or more) [161]. 

Pain during intercourse 
Pain during intercourse was assessed using a Likert scale between 0 and 10 (0 
= no pain, 10 = worst possible pain), in accordance with previous recommen-
dations for assessing pain intensity in clinical trials involving treatments for 
chronic pain [162]. Participants were asked to consider pain intensity during 
intercourse in the preceding month for the pre-treatment and post-treatment 
assessments, and in the preceding 3 months for the follow-up assessment.  

Tampon test 
Pain intensity and discomfort and fear during the tampon test were assessed 
separately using a Likert scale between 0 and 10 (0 = no pain, 10 = worst 
possible pain). The tampon test has moderate test-retest reliability and is as-
sociated with pain intensity and pain during intercourse [163]. Participants 
performed the test at home using a tampon with an applicator, with materials 
sent to them at each timepoint.  
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Impact of pain on sexual function 
To assess the impact of pain on sexual function the following question was 
used: “How do you rate your pain today?” The question could be rated from 
0 to 3 (0 = never having pain at intercourse, 1 = sometimes having pain or a 
little pain that does not prevent intercourse, 2 = moderate pain that sometimes 
prevents intercourse, 3 = severe pain that often/always prevents intercourse).  
 
This question has not been validated previously, but has been used in another 
study to assess the impact of pain on sexual function in patients with provoked 
vulvodynia [82]. Therefore, the pain domain in the form Female Sexual Func-
tion Index (FSFI) was used to validate this measure by analyzing the correla-
tion between the two variables in the whole sample. The FSFI is a form with 
good psychometric properties that assesses six different domains of the female 
sexual function (sexual desire, arousal, lubrication, orgasm, satisfaction, and 
pain) [164]. The scores in the domain pain vary between 0 and 6, where lower 
scores correspond to more pain or discomfort during vaginal penetration and 
0 corresponds to not having intercourse [165].  

Pain-related behavior 
Pain-related behavior was assessed through self-reporting of attempts at inter-
course, sexual activities other than intercourse, and willingness to perform the 
tampon test. At baseline and post-treatment assessments, participants were 
asked if they had attempted intercourse and if they had performed any sexual 
activity other than intercourse within the preceding month. At follow-up, the 
same questions were asked, but participants were asked to base their answers 
on the preceding 3 months. The variable “willingness to perform the tampon 
test” was assessed by calculating the number of participants who choose the 
alternative “I do not want to perform the test” instead of rating pain or dis-
comfort and fear during the tampon test.  

Chronic pain acceptance questionnaire - revised 
The chronic pain acceptance questionnaire - revised (CPAQ-R), which con-
sists of a form with 20 questions that can be rated between 0 and 6 (from 
“never true” to “always true”), was used to assess pain acceptance [120, 166, 
167]. The CPAQ-R is divided into the subscales activity engagement, regard-
ing participation in activities even in the presence of the pain, and pain will-
ingness, which assesses one’s attempts to avoid and control pain [120, 166, 
168, 169]. Higher scores indicate greater pain acceptance, but there is no cut-
off for CPAQ-R [166]. This instrument has good internal consistency [168, 
169]. 
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EuroQol 5-dimension questionnaire  
The EQ-5D-3L (EuroQol 5-dimension questionnaire, three-level) was used to 
assess health-related quality of life. The EQ-5D-3L is a self-assessment form 
that encompasses five dimensions of health-related quality of life: mobility, 
self-care, usual activities, pain/discomfort, and anxiety/depression [170, 171]. 
Answers can be rated at three levels: no problems, some problems, and ex-
treme problems [172]. The instrument has good construct validity [170].  

Data analysis 
Study I 
The study protocol was based on SPIRIT guidelines for reporting study pro-
tocols, including administrative information such as trial registration, funding, 
roles, as well as background and objectives of the EMBLA study, study de-
sign, study population, recruitment, intervention, randomization, sample size, 
data collection, outcomes, analysis plan, patient and public involvement, eth-
ics, and dissemination [173, 174].  

Study II 
Analyses of baseline differences between intervention and control groups, 
subgroup analyses, and dropout analyses were carried out using Fisher’s test, 
Mann-Whitney’s test, or a t-test, depending on the type of variable. 
 
An intention-to-treat (ITT) approach was used as the main approach, but a per-
protocol approach was used in secondary analyses. Imputation was used for 
the variables “tampon test” (pain and discomfort and fear) and “impact of pain 
on sexual function” using the following methods: last observation carried for-
ward (LOCF) and worst-case imputation. The variables used in the sub-anal-
yses for adjustments in a logistic regression model were “attempts at inter-
course” and “primary vulvodynia”.  
 
General linear models were used to analyze “pain during intercourse” (pri-
mary outcome), “tampon test for pain,” “tampon test for discomfort and fear,” 
CPAQ-R total score and its subscales, (activity engagement and pain willing-
ness). Mann-Whitney’s test and ordinal logistic regression were used to ana-
lyze the variable “impact of pain on sexual function.” Fisher’s test was used 
to analyze the variables “attempts at intercourse,” “sexual activities other than 
intercourse,” and “willingness to perform the tampon test.”  
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Generalized linear regression mixed models were used to analyze between-
group differences over time regarding the variables “pain during intercourse,” 
“tampon test,” “impact of pain on sexual function,” and CPAQ-R. Treatment 
efficacy was based on a significant group x time interaction. 
 
Effect sizes were calculated using Cohen’s d of variables with a significant p-
value, i.e., less than 0.05. Effect sizes of 0.2–0.5 were considered small, 0.5–
0.8 moderate, and ≥ 0.8 large.  
 
Statistical analyses were performed using IBM SPSS Statistics for Windows, 
version 26 (IBM Corp., Armonk, N.Y., USA). 

Study III 
Data were analyzed using qualitative content analysis with an inductive ap-
proach and latent content analysis, in accordance with Graneheim’s and 
Lundman’s descriptions [175, 176]. After reading the text several times as a 
whole, the sentences were divided into meaning units, which were then further 
condensed, while retaining their contents. The condensed meaning units were 
coded by one researcher and then confirmed by another researcher. The codes 
were grouped in subcategories that were sorted based on subject in order to 
form categories. Categories gave rise to themes. Two researchers analyzed the 
data and discussed the analysis with five other researchers through reflexive 
dialogue until consensus was reached. 

Study IV 
Between-group differences regarding baseline characteristics, medical his-
tory, and contact with healthcare before the internet-based treatment were an-
alyzed with Mann-Whitney’s test and Fisher’s test.  
 
The health economic analysis was carried out from a healthcare perspective 
and took internet-based treatment in addition to standard care into considera-
tion. Therefore, the benefits and costs across the intervention and control 
groups were compared. 
 
Mann-Whitney’s test was used to analyze between-group differences regard-
ing health-related quality of life (EQ5-D3L), quality-adjusted life-years 
(QALYs), healthcare utilization related to provoked vulvodynia, treatment 
length, and costs for treatment.  
 
To calculate QALYs, the health-related quality of life index retrieved from 
EQ5-D-3L domains was multiplied by the number of weeks that each individ-
ual participated in the study [177, 178]. Three weeks’ inclusion were assumed 
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for dropouts before post-treatment assessment and 24 weeks for dropouts be-
tween the post-treatment and follow-up assessments.  
 
The number of visits for treatment was analyzed by considering 1) the total 
number of visits and 2) the total number of visits per profession (categorized 
as gynecologist, physiotherapist, midwife, or psychologist/counselor). Com-
plementary analyses were carried out for the professions midwife and physi-
otherapist due to the variation in the number of visits for these professions, 
with the number of visits categorized as 0, 1–3, 4–6, and at least 7 visits. 
 
The mean purchasing power parity in 2016–2021 were used as an index for a 
currency conversion (from Swedish kronor to euros) [179]. 
 
A reliable change index (RCI), as described by Jacobson and Truax (1991), 
was calculated for pain acceptance in order to translate it into a measure that 
indicated a value for patients [180]. Indices were analyzed for between-group 
differences using Fisher’s test. Clinical improvements were considered to be 
at hand for an index higher than 1.96. The percentage of participants who 
achieved a reliable change was described for each group at both post-treatment 
and follow-up. 
 
The incremental cost-effectiveness ration (ICER) was used to measure the cost 
of one additional case of clinical meaningful improvement in pain acceptance 
(RCI at post-treatment) when comparing groups. The following formula was 
used to estimate ICER: 
 𝐼𝐶𝐸𝑅=   (mean total costs –  mean total costs ) (percentual RCI >  1.96  −   percentual RCI >  1.96 )   
 

Statistical analyses were performed using IBM SPSS Statistics for Windows, 
version 26 (IBM Corp., Armonk, N.Y., USA). 
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Results 

Validation of the measure “impact of pain on sexual 
function” 
The variable impact of pain on sexual function was statistically associated 
with the domain pain in the FSFI at all timepoints (Spearman’s rho: pre-treat-
ment: -0.43, p < 0.001; post-treatment: -0.57, p < 0.001; follow-up: -0.69, p < 
0.001). Participants who reported a more negative impact of pain on sexual 
function also rated more severe pain or reported abstaining from intercourse 
in the FSFI domain pain (Figures 3, 4, and 5). 
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Results Study II  
Baseline characteristics  
The sample consisted of young women (mean age = 24.5 years, SD = 4.4) who 
reported mean pain during intercourse as 6.9 (SD = 2.04). The mean number 
of years living with provoked vulvodynia was 4.9 (SD = 4.2). Most partici-
pants had tertiary education (72%) and were in a relationship (80%). Regard-
ing comorbidities, more than half of the sample (57%) reported having other 
pain conditions. The participants presented low levels of anxiety symptoms 
(mean BAI = 12.67, SD = 11.16), and no or mild depression symptoms (mean 
MADRS-S = 10.81, SD = 6.43). Anxiety and depression symptoms continued 
to be low throughout the study, without significant between-group differences 
(Figures 6 and 7). The only variable that significantly differed between groups 
at baseline was “attempts at intercourse” (p = 0.01), with the intervention 
group reporting fewer intercourse attempts than controls. 
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Participants with primary vulvodynia comprised 34% of the sample. The be-
tween-group difference regarding the type of vulvodynia was not significant 
(p = 0.07), but there was a difference in distribution between the groups, where 
participants with primary vulvodynia made up 43% of the intervention group 
versus 23% of the control group. Those with primary vulvodynia had lived 
with pain longer (p = 0.02), were more often single (p < 0.001), and had fewer 
attempts at intercourse (p = 0.04) compared with participants with secondary 
vulvodynia. 

Dropouts 
In a dropout analysis, no statistically significant differences were found be-
tween completers and dropouts as regards sociodemographic factors, exposure 
to violence, medical history, vulvar pain, sexual behavior, and anxiety and 
depression symptoms. The total dropout rate between randomization and post-
treatment assessment was 33%, with a higher rate in the intervention group 
(𝑛_𝑖/𝑛_𝑐 = 17/5).  

Primary outcome 
At post-treatment, a statistically significant reduction in pain during inter-
course was found in the intervention group when compared with controls (p = 
0.01), Cohen’s d = 1.4 (95% confidence interval = 0.33, 2.4). This difference 
in favor of the intervention group was also significant at follow-up, but only 
after correcting the model for primary vulvodynia (p = 0.04). 

Other pain-related outcomes  
Groups did not differ significantly, at any timepoint, regarding tampon test for 
pain intensity (p = 0.26 at post-treatment, p = 0.88 at follow-up), tampon test 
for discomfort and fear (p = 0.92 at post-treatment, p = 0.47 at follow-up), or 
for the variable “impact of pain on sexual function” (p = 0.56 at post-treat-
ment, 0 = 0.77 at follow-up), even when the models were adjusted for the 
variables “attempts at intercourse at baseline” and “primary vulvodynia.”  

Pain behavior-related outcomes  
The between-group differences regarding attempts at intercourse remained at 
post-treatment (p = 0.03) and follow-up (p = 0.01), with the intervention group 
reporting fewer attempts than the control group. However, no difference re-
garding sexual activities other than intercourse was observed (p = 0.54 at post-
treatment, p = 1.00 at follow-up), even after adjustments. The groups did not 
differ statistically regarding willingness to perform the tampon test (p = 0.80 
at post-treatment, p = 0.54 at follow-up). The percentages of participants will-
ing to perform the tampon test were 75% and 68% at baseline, 52% and 55% 
at post-treatment, and 59% and 70% at follow-up, for the intervention group 
and the control group, respectively. 
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Pain acceptance 

The intervention group had an increased pain acceptance at post-treatment 
(CPAQ-R total score) (p < 0.05, adjusted for “attempts at intercourse”), Co-
hen’s d = 0.46 (95% confidence interval -0.98, 0.06) and higher activity en-
gagement (p = 0.01), Cohen’s d = 0.61 (95% confidence interval -1.1, -0.08), 
but no difference on the subscale pain willingness (p = 0.86). At follow-up, 
groups did not differ significantly (CPAQ-R total score: p = 0.40, activity en-
gagement: p = 0.21, pain willingness: p = 0.80), even after corrections in the 
model. 

Differences over time  
After adjustment for the variable “attempts at intercourse,” the intervention 
group was found to report less pain during intercourse over time than the con-
trol group (p = 0.04). No other between-group differences regarding pain-re-
lated variables were found, regardless of adjustments (“impact of pain on sex-
ual function”: p = 0.78, “tampon test - pain”: p = 0.70, or “tampon test - dis-
comfort and fear”: p = 0.44, and pain acceptance (CPAQ-R total score: p = 
0.40; subscale activity engagement: p = 0.37; subscale pain willingness: p = 
0.66). 

Results Study III 
Three themes emerged from the analysis of women’s experiences before, dur-
ing, and after the internet-based treatment: “dealing with pain alone,” “find-
ing new ways,” and “feeling empowered to take control” (Figure 8). 
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The theme “dealing with pain alone” related to the period before internet-
based treatment. 

 
In the category “hardship getting help,” the women described a laborious 
journey towards receiving a diagnosis and initiating treatment, and negative 
experiences with healthcare, such as not feeling heard and having to deal with 
pain alone.  

 
The category “needing information” encompassed descriptions of the need 
for more information to understand and manage provoked vulvodynia, a per-
ception that the knowledge about provoked vulvodynia was low among 
healthcare providers, and difficulties in differentiating what information was 
credible when searching on one’s own.  

 
The category “feelings of inadequacy” included negative feelings about one-
self related to provoked vulvodynia and the negative impact of provoked vul-
vodynia on relationships and participation in different activities. 

 
The theme “finding new ways” was related to the experiences of undergoing 
internet-based treatment.  

 
The category “working to get through treatment” included new ways to man-
age provoked vulvodynia and the hard work required during treatment. The 
exercises were perceived as positive, promoting an understanding of the asso-
ciation between vulvar pain and muscle tension, being beneficial in reducing 
pain, and good for getting in touch with the body. However, there were also 
descriptions of lack of effect, difficulties in staying motivated to continue the 
treatment, difficulties in staying focused during the exercises or relating them 
to vulvar pain, difficulties with the exercise technique, and feeling fear during 
exercises.  

 
The category “trying a novel approach” included descriptions of the internet-
based treatment as easy to access and helpful in the management of provoked 
vulvodynia, thus providing new ways to approach vulvar pain. The treatment 
contents were perceived as well-designed, but some participants wished for a 
more individualized treatment program. The information content was consid-
ered very important, but the participants expressed a wish for even more in-
formation about sexuality, information aimed at the partner, and information 
on setting boundaries concerning sex. While ACT was described as a good 
approach for treating pain, some statements were found regarding difficulties 
in applying ACT concepts and how to relate these concepts to vulvar pain.  
Conditions that facilitated or complicated carrying out the treatment were de-
scribed in the category “affecting treatment conditions.” The desire to get bet-
ter and be able to have penetrative sex motivated enrollment in the study, 
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while support from a partner promoted engagement in the treatment. The feed-
back from the eCoaches played an important role as support during the treat-
ment. However, there were reports regarding difficulties in creating a dialogue 
with the eCoaches. Conditions that complicated continuing the treatment were 
technical problems, difficulties in navigating the platform due to the layout, 
environmental conditions such as loud surroundings, menstruation, candida 
infections, lack of motivation, and stress. Further, the internet-based treatment 
was described as very time-consuming, which made it difficult to fit it into 
everyday life. There were statements on wishing the treatment was longer than 
6 weeks.  

 
The last theme, “feeling empowered to take control,” described the period 
after internet-based treatment. 

 
The category “perceiving changes” encompassed learning about a new ap-
proach to handling provoked vulvodynia, feeling empowered to take control 
over it, gaining improved confidence and a better self-image, feeling hope 
about the future, having a sense of being in control of one’s life, and gaining 
the ability to set boundaries. However, there were also statements regarding 
the absence of an effect on pain after treatment.  

 
The category “applying acquired skills to the relationship” encompassed de-
scriptions of the acquired skills being used in communication with a partner 
and how the participants grew able to distinguish between relationship issues 
related to provoked vulvodynia or not, and transfer this knowledge to their 
sexual life with their partner.  

 
Having tools, information, and strategies to manage provoked vulvodynia, and 
feeling empowered to take control over one’s life were described in the cate-
gory “continuing to endeavor,” but there were also statements on a lack of 
effect of the internet-based treatment and reports concerning the need for sup-
port from healthcare to continue working on remaining symptoms. 

Results Study IV 
Baseline differences 
More participants in the intervention group than in the control group had con-
tact with a physiotherapist before the internet-based treatment (p = 0.02). The 
contact with a physiotherapist was in most cases due to muscle- and joint-
related pain. The groups also differed regarding recruitment sites (U = 827, z 
= -2.04, p = 0.04), with more participants in the intervention group being re-
cruited from site 1 or via social media. 
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Health-related quality of life 
Health-related quality of life and QALYs did not differ statistically between 
groups at either post-treatment (QALY: U = 398.50, z = -1.34, p = 0.18) or 
follow-up (QALY: U = 309, z = -.974, p = 0.33) (Figure 9). 
 

 

Figure 9. Between-group differences over time regarding health-related quality of 
life. 

Healthcare utilization 
No between-group differences were found regarding visits to other profes-
sions, total number of visits, or treatment length (Figure 10), apart from a sta-
tistically significant difference in the number of midwife visits (U = 665,50, z 
= -2.167, p = 0.03), where the intervention group had fewer visits than the 
control group.  
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Figure 10. Treatment length by group. 

Costs for treatment 
No statistically significant between-group differences were found regarding 
costs. The mean between-group difference for clinical treatment was 27.41 
euros, with the intervention group having the lowest cost. When the costs for 
the internet-based treatment itself were added to the total costs for treatment 
in the intervention group, the mean between-group difference was 4.58 euros, 
with the control group having the lowest cost. 
 
In order to better understand the results in context, it is important to note that 
there was a difference in resources at the clinics involved in the multicenter 
study: one of the sites did not have access to a physiotherapist or a psycholo-
gist. At the site where most of the participants were recruited, a group meeting 
was offered, led by a physiotherapist and a midwife with sexology and CBT 
training, before clinical treatment was initiated. The same site offered a stand-
ardized number of visits to a physiotherapist (often three visits per treatment), 
which could not be impacted by the intervention.  
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Clinical improvements and cost-effectiveness 
Between-group differences regarding RCI were not significant at post-treat-
ment or follow-up. Nevertheless, the percentage of participants reaching a 
clinically meaningful improvement at post-treatment in the CPAQ-R was 16% 
for the intervention group versus 7% in the control group for the total score, 
19% in the intervention group versus 4% in the control group for activity en-
gagement, and 13% in the intervention group versus 19% in the control group 
for pain willingness. A higher percentage of participants had a clinically 
meaningful improvement at follow-up, but between-group differences were 
even smaller.  

It was estimated a cost of 50.88 € for each patient to reach a clinically mean-
ingful improvement in pain acceptance.  
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Discussion 

The studies included in this thesis aimed to examine the effects of internet-
based treatment on provoked vulvodynia and took several different perspec-
tives into consideration, including effects on symptoms, patient experiences, 
and cost-effectiveness.  
 
In the study investigating the effects of internet-based treatment on pain, pain-
related variables, and pain acceptance, a clinically significant reduction in pain 
during intercourse at post-treatment was reported by the intervention group 
and this difference persisted at follow-up [162]. However, given that the num-
ber of participants rating pain during intercourse was low and no other be-
tween-group differences were found for other pain-related measures, the re-
sults must be interpreted with caution.  
 
The intervention group reported fewer attempts at intercourse throughout the 
study, but no between-group differences regarding sexual activities other than 
intercourse were found at any timepoint. Detecting changes in outcomes re-
lated to sexuality may require larger samples [46]. Moreover, the intervention 
group was instructed to avoid sexual activities that elicited pain, which may 
indicate that internet-based treatment allowed participants to commit to be-
haviors adapted to their values and goals [119].  
 
Lower pre-treatment pain during intercourse and higher sexual functioning 
before treatment were strong predictors of improvement in pain during inter-
course in a sample of women who underwent multidisciplinary treatment for 
provoked vulvodynia [181]. Given that the women in the intervention group 
reported fewer attempts at intercourse and had primary vulvodynia, the re-
sponse to treatment may have been underestimated. Furthermore, the results 
of this study point to behavioral changes that may be related to changes in 
viewing sex as intercourse and that may have allowed sexual interactions to 
be more based on pleasure [99, 117].  
 
The intervention group reported greater pain acceptance and greater activity 
engagement at post-treatment compared with the control group, but no differ-
ences in pain willingness. In a cluster analysis for the level of acceptance, a 
mix of high activity engagement and low pain willingness was found to be 
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characterized by low depression, high anxiety, high pain-related fear, moder-
ate levels of pain, and more pain interference compared with a group with high 
overall pain acceptance [182]. Activity engagement also mediates improve-
ments in sexual distress [96]. One possible explanation for the lack of be-
tween-group differences in pain willingness may be measurement difficulties 
in conditions where pain is intermittent. Previous studies have also found that 
women with provoked vulvodynia may present different behavioral strategies 
such as avoiding or enduring pain, resulting in differences in sexual function-
ing outcomes [115, 116]. Therefore, pain acceptance patterns should be fur-
ther studied in women with provoked vulvodynia as different expressions of 
the psychological flexibility model may suggest a range of behaviors to target 
in a rehabilitation program [182].  
 
The qualitative study described the participants’ experiences of the internet-
based treatment.  
 
Regarding the period before the internet-based intervention, the negative im-
pact of provoked vulvodynia on participants’ lives and feelings about them-
selves and their relationships was consistent with the results of other studies 
describing experiences of living with provoked vulvodynia [102, 183, 184]. 
The women also described negative feelings towards healthcare due to diffi-
culties in receiving diagnosis and clinical treatment, unsatisfactory treatment, 
and lack of information from healthcare providers, which corroborates other 
studies on experiences of contact with healthcare due to provoked vulvodynia 
[103]. It has been reported previously that medical professionals are the po-
tentially most helpful emotional support source for women living with chronic 
vulvar pain, indicating that there is a need for further education regarding pro-
voked vulvodynia among healthcare professionals, as well as a need for mak-
ing information about provoked vulvodynia more readily available for patients 
[184, 185].   
 
The experiences of undergoing an internet-based treatment were described as 
generally positive, where new ways of managing the pain were found, though 
getting through the treatment was said to be hard work. Participants appreci-
ated treatment availability, which corroborates other internet intervention 
studies [144, 186]. The positive experiences may also be related to the com-
puter habits and easy internet access among participants [138, 149].  
 
Regarding treatment content, the information part of the treatment was espe-
cially appreciated, which can be explained by the low quality of information 
available on websites about provoked vulvodynia [187]. The ACT model was 
described as a good approach for treating pain, but difficulties in applying the 
concepts to vulvar pain were also mentioned. Similar comments were made 
about the exercises: despite the perception that the exercises were helpful, the 
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participants mentioned difficulties in focusing and using the right technique, 
as well as fear of exposure. These findings indicate that some patients may 
need more support during treatment, which corroborates other studies investi-
gating experiences of internet-based CBT, where access to therapist support 
was perceived as important, and additional support from healthcare providers 
was sometimes needed [186, 188]. 
 
The eCoaches were also considered to be important in regard to support during 
treatment, though their qualifications might be a factor of minor importance 
[189]. Nevertheless, some statements of difficulties in establishing a dialogue 
over the internet were seen, which corroborates a previous study suggesting 
that impersonal contact may be unfavorable to compliance [190]. However, 
coaching via telephone and email did not impact treatment completion, par-
ticipant satisfaction, and mental health outcomes among college students who 
underwent an internet-delivered ACT intervention for stress and symptoms of 
anxiety and depression [191]. Up to this point, there is a gap in knowledge 
regarding the type and frequency of support needed during internet-based 
treatments for provoked vulvodynia. 
 
Support from the partner was a motivational element for following through 
with the internet-based treatment. Increased partner support has been associ-
ated with lower levels of dissatisfaction and distress related to sexual life in 
women with chronic vulvar pain, suggesting that treatment for provoked vul-
vodynia should also target relationship aspects [185]. Lack of time, privacy, 
and technical problems have previously been identified as issues related to 
adherence to internet treatments [100, 192]. Technical difficulties and labor 
intensity were common barriers for participants in the EMBLA study to follow 
through with the treatment. It has been reported that internet treatments may 
be more effective if they are more user-friendly and not overly technically 
advanced [152], indicating that the platform should perhaps be adjusted. 
Moreover, other studies investigating internet interventions based on ACT and 
CBT for patients with chronic pain have been longer than 6 weeks, suggesting 
that patients undergoing an internet treatment for provoked vulvodynia may 
need a longer treatment period to fit the treatment into everyday life [137-
139].  
 
Despite statements regarding lack of effect, the participants described having 
learned a new approach to managing pain after the internet-based treatment, 
suggesting that even minor enhancements in pain management skills may be 
enough to increase quality of life for some patients [106].  
 
After the intervention, the women perceived an improvement in feelings about 
themselves and communication skills that were meaningful to their relation-
ships. This result corroborates previous findings that the impact of pain on 
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relationships and feelings about oneself are greater than the impact of pain in 
itself and that undergoing treatment may work as an opening to discuss pain 
and deal with negative feelings [102, 193]. Lastly, the participants described 
having gained tools to continue working on their own, but also expressed the 
need for support from healthcare providers after the internet-based treatment. 
Support from healthcare providers has been identified as a necessary element 
to continue the execution of mindfulness exercises and learned skills after 
face-to-face CBT for provoked vulvodynia, suggesting that the internet-based 
treatment may be a first step into the rehabilitation process [100].  
 
In the health economic evaluation of internet-based treatment, no between-
group differences in health-related quality of life and QALYs were found. 
These results were not unexpected, given the instrument’s sensitivity to 
change and the small sample size [194-196]. Nevertheless, at this point, there 
is little available information on health economics for provoked vulvodynia: 
one study found that health-related quality of life in a North American popu-
lation was higher than in the sample in the EMBLA study, but similar to that 
in a Swedish population with fibromyalgia [197, 198]. Thus, this health eco-
nomic evaluation provides an index for health-related quality of life that may 
be used in other studies on provoked vulvodynia and internet-based treatment. 
There are indications that the internet-based treatment may affect healthcare 
utilization, as the intervention group had fewer visits to a midwife than the 
control group. Physiotherapists are the healthcare providers who most often 
treat provoked vulvodynia, followed by gynecologists [9, 197]. No between-
group differences were found regarding other healthcare professions, the total 
number of visits, or treatment length. This finding may be related to availabil-
ity, and was in line with previously reported differences in resources and treat-
ments for provoked vulvodynia in different parts of Sweden [76, 150].  
 
Internet-based ACT for chronic pain has been found to be cost-effective [199]. 
In the present health economic evaluation, meaningful clinical improvements 
in pain acceptance and activity engagement were found, but between-group 
differences were not significant, perhaps due to power issues. The median 
treatment length was 8 months for the whole sample, but some patients needed 
longer treatments. For them, it can be assumed that treatment costs would be 
even lower from the second year, as the costs for the internet-based treatment 
would no longer be included in treatment costs.  
 
The overall findings of these studies point in the same direction: improve-
ments in pain during intercourse and pain acceptance were found after the in-
ternet-based treatment and this form of treatment was considered credible and 
perceived as beneficial by patients. This would lead to a lower need for visits 
to a midwife, indicating that internet-based treatment may be a promising al-
ternative if offered as a complement to usual care.  
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Study ethics 
The Declaration of Helsinki and the General Data Protection Regulation were 
observed in the studies included in this project, to ensure participants’ rights 
and guarantee the safe processing and storage of collected information [200]. 
Before enrollment, all participants received detailed verbal and written infor-
mation about the study and the possibility to withdraw from it. Inclusion took 
place only after the participants had given written signed consent. In addition, 
an additional informed consent was collected for Study III. Regarding Study 
IV, participants who lived outside the geographical area of the multicenter 
study received an invitation and patient information via email. A link to the 
informed consent form, the online questionnaire, and a personal code to access 
the university’s internet-based platform (RedCap) was sent to the individuals 
interested in participating in the study. Despite the time it took to complete 
recruitment, the research questions were answered without raising ethical con-
cerns.  
 
The EMBLA study was approved by the Ethical Regional Board in Uppsala 
before it was initiated (2015/031) and was conducted in accordance with the 
approved proposal. Additional approval was obtained from the Ethical Re-
gional Board in Uppsala to perform Study III (2019-00132), and in the case 
of Study IV, to collect data from participants who did not reside in one of the 
areas included in the multicenter study (2020-07179). The EMBLA study was 
registered at ClinicalTrials.gov (NCT02809612) to improve transparency and 
prevent selective reporting. 
 
Data collection was carried out without any deviation from the study protocol. 
All collected data were processed in accordance with the General Data Pro-
tection Regulation and stored in secure servers at Uppsala University, after 
pseudonymization. As reasons for dropout were not asked about, for ethical 
reasons, it could not be ruled out if participants might have perceived part of 
the data collection or the intervention as violating their privacy.  
 
Negative feelings arising within the participants were identified as a possible 
risk during the intervention and/or the interview. To prevent any kind of dis-
comfort that the intervention might cause, the eCoaches could discuss matters 
with a senior researcher and recommend participants to seek care, where rel-
evant. One participant who expressed negative feelings during an interview 
received a concrete recommendation from the interviewer to seek professional 
help after the interview.  
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Strengths and limitations 

General methodological considerations  
The EMBLA study provided a novel treatment and contributed to filling a 
knowledge gap on internet-based interventions for provoked vulvodynia. The 
treatment program was designed by professionals from different fields with 
experience of treating provoked vulvodynia, which made it possible to take 
different perspectives into account in the treatment program and adjust it for 
patients. The treatment program followed previous recommendations and 
used a mix of videos, audio, and text material to increase accessibility [201]. 
The protocol study reported the EMBLA study’s research protocol and de-
scribed the study’s rationale, aims, study population, the intervention, meth-
odology, and analysis plan, in accordance with the SPIRIT guidelines for re-
porting clinical trial protocols [173, 174]. Publication of detailed research pro-
tocols has been encouraged because they serve as quality control tools for 
clinical trials and provide information about ongoing research to interested 
researchers worldwide. It also promotes avoidance of selective reporting and 
allows researchers to evaluate results in future publications, thus enhancing 
transparency [173, 202]. Though the research protocol of the EMBLA study 
was published at Clinical Trials.gov, the published protocol provided addi-
tional information such as the background and organization of the study [203].  

The randomized design was a strength of the study. Randomized controlled 
trials remain the gold standard for the evaluation of treatment interventions as 
they serve the aim of establishing causal relationships between treatments and 
outcomes [204, 205]. Random allocation, adherence to the initial study proto-
col, managing possible confounders, and controlling for cointervention are 
factors in favor of the internal validity of the EMBLA study [206].  
 
Another strength relates to the data collection. Valid self-assessment question-
naires, with both short- and long-term assessments, promoted an understand-
ing of the trajectory of provoked vulvodynia after internet-based treatment. To 
complement the data, patients’ medical records were assessed, creating the 
possibility to collect data regarding healthcare utilization. Qualitative data 
were collected using an interview guide with open questions to gather a deep 
description of the participants’ experiences, until saturation was reached [207, 
208].  
 
The main aim of a sample size calculation is to determine the number of par-
ticipants needed to detect a clinically relevant treatment effect [196]. A differ-
ence of 1.2 in pain rating as the minimal clinically relevant difference was 
used for sample size calculations [196]. However, the established significant 
clinical difference for chronic pain is 2 points, though a decline from a start 
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rating of 8 points probably does not mean the same as a decline from a start 
rating of 3 points [209, 210]. While there was a discrepancy between the se-
lected minimal clinically relevant difference and what is suggested in the lit-
erature for chronic pain, the calculations were based on clinical experience, 
and what was considered minimally relevant as a change in intermittent pain 
for these patients after a 6-weeks internet-based treatment.  
 
The different analytical approaches used in Study II are a strength. The ITT 
approach resembles clinical practice, preserves the balance due to randomiza-
tion, and decreases the risk for type I error, but may underestimate the magni-
tude of a treatment effect in adherent patients [204, 211, 212]. A per-protocol 
approach shows the true efficacy of a treatment, but only among those who 
complete it, which can result in misinterpretation and inaccurate indications 
of the effectiveness of an intervention [212, 213]. Therefore, both approaches 
were presented in the results to facilitate interpretation of the findings [211]. 

In Study III, data analysis of qualitative data was carried out by different re-
searchers and followed guidelines for qualitative content to ensure dependa-
bility and confirmability [214, 215].  
 
In Study IV, guidelines for health economic evaluations in digital health were 
used and both costs and clinical improvements were analyzed [216]. As this 
was a novel study, it might serve as a basis for future sample size calculations 
and for comparisons in health-related quality of life indices in populations 
with provoked vulvodynia. 
 
Regarding follow-up assessment in Studies II and IV, as both the intervention 
group and the control group were expected to have undergone clinical treat-
ment, it cannot be ruled out that differences may have been accentuated and 
had an impact on outcomes and healthcare utilization.  

Participant selection  
The time it takes to complete recruitment is a limitation of any randomized 
trial. Multicenter randomized trials can be challenging as regards recruitment 
and problems with completing recruitment are common [217].  

The inclusion and exclusion criteria were based on evidence regarding popu-
lation characteristics and factors that could potentially have an impact on the 
results, such as ongoing treatment for provoked vulvodynia [1, 42]. Recruit-
ment from clinical settings may introduce bias due to more comorbidities and 
treatment-seeking behavior in these patients [46]. However, excluding more 
participants from the clinical setting could have led to reduced generalizability 
of the results, as well as an increased time to recruitment completion. 
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Combining inclusion of participants from clinical settings and inclusion of pa-
tients through social media made recruitment more effective and allowed pa-
tients from different geographical areas to participate in the study [201, 212, 
218].  

The participants were included regardless of pain intensity at baseline, so par-
ticipants with different levels of pain and in earlier stages of the condition 
were able to enroll in the study [46]. Still, pain intensity ratings at baseline 
were similar to those in other provoked vulvodynia studies, making the sam-
ples in the studies included herein comparable in this regard. Further, partici-
pants were recruited regardless of being in a relationship or not, to avoid se-
lection of a specific group of women.  
 
It has been recommended to include participants where the diagnosis can be 
confirmed and to distinguish and identify subgroups [46]. Inclusion in the 
study was performed only after a telephone screening interview based on di-
agnosis criteria from the Swedish society for obstetrics and gynecology, which 
decreased the risk of including patients with diagnoses other than provoked 
vulvodynia [153]. However, the screening interview was not designed to dis-
tinguish the primary and secondary subtypes and focused on including partic-
ipants with provoked vulvodynia. The classification into primary or secondary 
vulvodynia was performed after baseline assessment through having partici-
pants answer questions about pain onset. Access to medical records provided 
further confirmation of the diagnosis and subgroup classification [219]. 
 
The groups differed statistically regarding attempts at intercourse at baseline 
and there was a skewed distribution between participants with primary and 
secondary vulvodynia. Women with more severe pain and women with other 
chronic pain may present more evident care-seeking behavior than women 
without these factors [69, 220]. Therefore, it cannot be excluded that these 
factors may have had an impact on treatment response and healthcare utiliza-
tion. This issue was managed by correcting the analyses in Study II for the 
variables “attempts at intercourse at baseline” and “primary vulvodynia”. 
Nevertheless, if these differences had any impact on the results, the treatment 
effect and healthcare utilization were probably underestimated, as heteroge-
neous groups and subgroups in a sample may have masked the effects of treat-
ment due to some patients being less responsive to treatment effects [46].  
 
In Study III, 7 out of 13 participants were recruited only to be interviewed 
about their experiences after the internet-based treatment. These participants 
had experienced pain for a longer period (data not shown) and had prior 
knowledge that they would be interviewed after the intervention. It cannot be 
excluded that they experienced the intervention differently and reflected more 
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on the treatment than other participants. However, similar experiences were 
described regardless of the prior knowledge of the participants.  
 
As regards qualitative data, credibility was ensured by varied content, where 
different perspectives and experiences concerning the internet-based treat-
ment were described by the participants [214]. Thus, the results may be trans-
ferable to a population of highly educated Swedish women with provoked vul-
vodynia. 

Outcome assessments 
Despite following the recommendations for using a multidimensional assess-
ment of pain, pain assessment for patients with provoked vulvodynia remains 
an issue in clinical trials [162]. A numeric rating scale is an acceptable meas-
ure for pain during intercourse, relies on sexual context, predicts some emo-
tional outcomes, and is commonly used in other studies for the same popula-
tion [221]. However, women with provoked vulvodynia may avoid inter-
course, which can lead to underpowered analyses if the primary outcome is 
pain intensity during intercourse [222]. The tampon test is sometimes used as 
a proxy for intercourse and has the advantage of measuring pain in real time 
[163, 223]. Nevertheless, the tampon test may underestimate the severity of 
pain [224]. Moreover, the test is not contextually similar to a sexual situation, 
may cause discomfort, and not all women may be prepared to endure pain to 
perform the test [223, 224]. These factors may explain why some participants 
actively abstained from the tampon test in Study II.  
 
The question used to assess the impact of pain on sexual function is not a 
validated measure for provoked vulvodynia, but has been used in another 
study to assess the same construct [82]. During an attempt to validate this as-
sessment measure, an association between the question and the pain domain 
of the FSFI questionnaire was found, indicating that the question may poten-
tially capture patients’ perceptions of the impact of pain on sexual function. 
In a previous study, a 4-point verbal pain scale was correlated with a numerical 
pain rating scale in patients with provoked vulvodynia [225]. However, it can-
not be ruled out that more alternatives would have been necessary to capture 
between-group differences. 

Attrition  
The attrition rate of the randomized study is a limitation. Problems with reten-
tion and loss to follow-up are common in trials investigating internet interven-
tions [144, 212]. Though the number of participants corresponded to that es-
timated to be required in the sample size calculation, some pain-related varia-
bles remained underpowered due to few answers.  
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It was not possible to determine the reasons for dropout in the dropout analy-
sis. For ethical reasons, dropouts were not included in the qualitative study 
and, therefore, no interviews were carried out with these participants. It cannot 
be excluded that some differences were not captured in the statistical analysis 
due to the small number of observations, as subgroups may differ in what af-
fects adherence [46]. Still, other studies using ACT delivered via the internet 
for chronic pain have reported similar dropout rates [136, 137]. It is also worth 
noting that some dropouts occurred due to technical problems. 
 
To manage the issue of attrition and small sample size, different approaches 
and imputations methods were applied when analyzing the data in Study II. 
Multiple imputations are a valid and advanced general imputation method, but 
with large proportions of missing data, analysis using best-case and worst-
case analyses may cover the uncertainty of the results [226, 227]. For this rea-
son, in Study II, data were imputed with both LOCF and worst-case imputa-
tion, as LOCF may overestimate values [228, 229].  

Clinical implications of the results 
There are indications that internet-based treatment has a positive impact on 
provoked vulvodynia. Taken together, the results of the studies in this thesis 
indicate that internet-based treatment may be used as a complement to clinical 
treatment. Treatments offered and the waiting period to initiate treatment may 
vary between sites and an internet-based treatment may cover the gap between 
receiving a diagnosis and initiating clinical treatment. It may also even out 
differences in the offered care, especially for patients living in areas with lim-
ited access to a multidisciplinary team specialized in delivering care for pa-
tients with provoked vulvodynia.  
 
If internet-based treatment is implemented, the treatment program should be 
revised with account taken of the patients’ perspectives, for example by ex-
tending the length of the treatment and improving the platform technology to 
make it easier to log in and navigate. Support during treatment should be 
somewhat individualized, so patients with difficulties understanding concepts 
or performing the exercises can have the appropriate guidance, in addition to 
encouragement for adherence. Further, increasing the interdisciplinarity of the 
program may aid in reaching patients with different needs, given that ACT as 
part of an interdisciplinary program for chronic pain can have large effects on 
physical disability and physical and emotional functioning, compared with 
ACT alone [230]. 
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Future directions 

The studies in this thesis provided valuable knowledge on the role of the in-
ternet as a new platform for treatment for provoked vulvodynia. There is room 
for further research to better understand the effects of internet-based treatment 
and how it should be developed to optimize its benefits.  

 
Randomized controlled studies at a larger scale are recommended to confirm 
the results of the EMBLA study. One challenge in provoked vulvodynia re-
search is differences between studies regarding validated outcome measures. 
Research aimed at establishing a core set of outcome measures for provoked 
vulvodynia is highly recommended to facilitate comparisons across studies 
[77, 223]. Further, there are studies reporting moderators after face-to-face 
CBCT, CBT, and MBCT, but there is a lack of knowledge on factors that are 
associated with improvements after online treatment based on ACT [231, 
232]. A study investigating the predictors of treatment success with the popu-
lation of the EMBLA study is now underway, but a study with a larger sample 
is recommended, to gain a better understanding of treatment outcomes. More-
over, such knowledge could help clinicians in recommending treatment, as the 
provoked vulvodynia population is heterogeneous [46, 77].  

 
Differences in pain experiences between women with primary and secondary 
vulvodynia might have played a role in treatment outcomes. The experience 
of pain and its effect on sexual function should be further investigated to in-
crease knowledge on treatment outcomes from online treatment based on 
ACT. Therefore, studies investigating subgroups separately, for example, pri-
mary and secondary vulvodynia and persons with and without a partner, are 
recommended. There is also room to further investigate questions regarding 
adherence and the long-term effects of online ACT for provoked vulvodynia 
[233, 234].  

 
It has been suggested that adjusting the length of the intervention for patients 
with provoked vulvodynia and providing encouragement through instructors 
may contribute to reducing attrition and improving compliance [235]. Further 
research on guidance during internet-based treatment for provoked vulvody-
nia would give valuable information on how to conduct treatment to achieve 
the best treatment outcomes. As internet-based treatments for chronic pain are 
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often longer than 6 weeks [132, 136, 236], future research should investigate 
the adequate treatment length, taking patient needs and treatment outcomes 
into consideration.  

 
Lastly, larger health economic evaluations on internet interventions for pro-
voked vulvodynia are recommended to confirm the results presented herein 
and further explore the cost-effectiveness of internet-based treatment.  
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Conclusions  

The findings of the studies in this thesis indicate that internet-based treatment 
may be associated with reduced pain during intercourse and increased pain 
acceptance. However, conclusions must be drawn with caution due to the 
small sample size. Internet-based treatment is perceived as credible and help-
ful in managing symptoms of provoked vulvodynia. There are signs that in-
ternet-based treatment may be cost-effective. 

 
Taken together, the results of these studies suggest that internet-based treat-
ment may be used as a complement to clinical treatment, to optimize treatment 
for patients with provoked vulvodynia.  
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Summary in Swedish 

Lokaliserad provocerad vulvodyni är den vanligaste orsak till samlagssmärta 
och drabbar oftast kvinnor mellan 20 och 30 års ålder. Etiologin är inte klar-
lagd, men ett samspel mellan biomedicinska och psykosociala faktorer tros 
bidra till uppkomsten. Behandlingsalternativ är beroende av lokalt tillgängliga 
resurser. Internetinterventioner gör det möjligt att nå patienter i avlägsna geo-
grafiska områden och kan därmed främja lika tillgång till sjukvård. Ett fåtal 
studier har undersökt effekterna av kognitiv beteendeterapi på provocerad 
vulvodyni. Däremot kunde ingen vetenskaplig studie av effekterna av en in-
ternetbehandling baserad på acceptance and commitment therapy för kvinnor 
med provocerad vulvodyni identifieras vid tidpunkten för skrivande.  

Denna avhandling syftade till att undersöka effekterna och erfarenheterna av 
internetbaserad behandling för kvinnor med provocerad vulvodyni under vän-
tetiden för klinisk behandling.  

Alla fyra studier som ingår i denna avhandling var kopplade till EMBLA-stu-
dien, en multicenter randomiserad kontrollerad studie. Deltagare randomise-
rades till en sex veckor lång vägledd internetintervention eller väntelista för 
sedvanlig klinisk behandling. Smärta vid samlag, smärtrelaterade variabler 
och smärtacceptans användes för att undersöka effekterna av interventionen. 
Vidare genomfördes intervjuer med deltagarna i syfte att fånga upp deras er-
farenheter av den internetbaserade behandlingen. Slutligen har hälsorelaterad 
livskvalitet och hälsokonsumtion använts för en hälsoekonomisk utvärdering 
av interventionen. 

Den internetbaserade behandlingen hade en positiv effekt på smärta vid sam-
lag och smärtacceptans, men resultaten bör tolkas med försiktighet på grund 
av stickprovets begränsade storlek. Behandlingsformen uppfattades som tro-
värdig och bidrog till förbättrad hantering av provocerad vulvodyni, men svå-
righeter under den internetbaserade behandlingen beskrevs också. Intervent-
ionen bidrog till meningsfulla kliniska effekter per patient till låg kostnad, vil-
ket tyder på att behandlingen åtminstone inte gav sämre resultat än sedvanlig 
behandling. Internetbaserad behandling kan fungera som komplement till kli-
nisk behandling, särskilt för patienter som bor i geografiska områden med 
sämre tillgång till specialiserad vård eller när det är lång väntetid för att få 
påbörja behandling.  
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