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GENITAL PAIN DISORDERS 

The difficulties in having intercourse reported by Roos and Aisha are not exceptional. 

Chronic genital pain is common among women; population-based estimates report 

prevalence rates ranging from 5 to 9 % 3-6, with higher prevalence rates (13%) among 

Aisha, 32 years:  “I’m not able to have sex [she means sexual penetration], never been. 
It feels locked; I thought I didn’t have an opening there. I’ve never tried to insert 
anything there. When we were married, we tried to have intercourse, but it was 
totally blocked. We’ve tried it several times, but because we didn’t succeed we 
stopped trying. Mahmed has really helped me to enjoy intimacy. I’ve had some 
negative experiences, you know…. But he was very patient, and now, I really like him 
to touch me. I can get excited. Yes, and I can even have an orgasm!. Now we want to 
get pregnant, so we went to a physician. I was very worried about that. I was so afraid 
that it would be painful… and there would be something wrong with me. But the 
physician couldn’t do the exam. She said when she touched me there, I cramped 
completely. She reassured me that she’d noted no pathology. I first have to learn how 
to relax, so she can examine me inside. That’s why she has referred me.  And yes, now 
we’re here, we would like to be able to have sexual penetration as well. It would 
complete our relationship.” 

Roos, 28 years: “Intercourse really hurts; it feels like a knife is cutting me. The pain 
after intercourse remains for hours and even having a pee then burns and stings. In 
the early days of our relationship we really enjoyed sex, but around five years ago we 
had a very busy and quite stressful time. That’s when the pain began. I think I wasn’t 
in the mood for sex. But I didn’t want to let him know that it hurt, so I bit the bullet. 
But over time, it’s become worse. Now I don’t like him to touch me there, because it 
feels so… dry and I’m worried he wants more. Sometimes, I let him do what he wants 
and I hope it will be over as soon as possible. But it’s becoming more and more 
difficult to let him inside me, it feels tight. The physician couldn’t find anything wrong 
with me. She advised lubricants, but that doesn’t seem to help. This has been going on 
for years now.  And, now, when he tries to hug me, I think: “O no, there we go… ” and 
then I push him away, don’t want to turn him on. My boyfriend is very patient, but 
he’s a man you know…. And sex is important… I ‘m afraid he can‘t bear this much 
longer… ” 

 In t roduc t ion  
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young women (20-29 yrs) 7. Terms used in the literature to describe genital pain include 

intercourse pain, sexual pain, focal vulvitis, vulvar vestibulitus syndrome, 

provoked/unprovoked vulvodynia/vestibulodynia and dyspareunia  8.  

Genital pain, fear of genital pain, and tensing or tightening of the pelvic floor muscles 

during attempted vaginal penetration are core symptoms of the DSM 5 defined Genito-

pelvic pain/penetration disorder (GPPPD) 9. The category of GPPPD has resulted from 

the merging of two distinct classifications defined in the earlier DSM IV TR: dyspareunia 

and vaginismus.  

In the case of dyspareunia, women are able to have intercourse, but experience 

recurrent genital pain associated with sexual intercourse that causes distress and 

interpersonal problems  10,11.  

The genital pain is most commonly experienced in the vulva and/or vaginal entrance, so-

called superficial dyspareunia, and is usually provoked by tactile stimulation by the 

penis, the use of a tampon or other forms of friction of the vulvar or vaginal skin. Deep 

dyspareunia is perceived to be located in the abdominal or internal organs, often 

associated with penile thrusting 12. In deep dyspareunia, the pain is usually related to a 

physical condition, and this type of pain occurs in a minority of women with genital pain. 

It is therefore beyond the scope of this thesis.  Dyspareunia is referred to as lifelong if it 

has been present throughout life, whereas secondary dyspareunia is acquired and 

develops after a non-symptomatic period. The repeated experience of pain during 

intercourse may result in women tightening their pelvic floor muscles, which further 

impedes vaginal penetration 13,14. Consequently, some of these women develop 

secondary vaginismus over time, which can be described as “persistent difficulties to 

allow vaginal entry of a penis, a finger, and/or any object, despite the woman’s 

expressed wish to do so” 15.  

In contrast to secondary vaginismus, lifelong vaginismus implies that a woman has 

never been able to have intercourse.  The prevalence of vaginismus is not well 

established, although it is estimated to range between 1% and 6%  16. Many women with 

vaginismus also experience pain upon touch (40-100%) 17,18.  
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To carefully differentiate between the two genital pain disorders, the current thesis 

focuses on women with lifelong vaginismus and superficial dyspareunia. In accordance 

with the DSM V, this thesis uses the term “genital pain” to refer to both dyspareunia and 

vaginismus. 

Treatment-seeking behaviour 

Unfortunately, a recent review found that only 60% of women with genital pain 

reported to have sought treatment;  52% of these women had never received a formal 

diagnosis 19. In the Netherlands, only 37% of women who had a sexual problem (e.g. 

genital pain) and felt the need to seek help actually contacted a health professional, and 

only 6% of this group obtained advice or help 3.  A number of barriers to seeking help 

have been reported by women with genital pain, and these barriers resulted in delayed 

diagnosis and treatment, with deleterious consequences for sexual functioning, well-

being, and relationships 19. Reasons for not seeking professional advice included 

embarrassment and lack of confidence in a medical solution  20.  

When confronted with women suffering from genital pain, many health professionals 

and pain experts feel uncomfortable about dealing with pain located in the genital area 8. 

They also feel uncertain about treatment options, and as a result do not engage in a 

proactive approach  21. The nosological confusion does not help either when it comes to 

developing expertise in genital pain disorders 8. The current thesis aims to offer deeper 

insight into the mechanism of genital pain and ways to remedy this.   

Multifactorial aetiology 

Traditionally, research on genital pain has focused on studying biomedical factors, 

thereby disregarding the sexual and emotional impairments associated with genital 

pain8. In recent years, the psychosexual field has taken a huge leap forward, yielding 

important insights into the psychosocial factors that are particularly important for an 

understanding of the persistence and exacerbation of genital pain. It is now commonly 

   In t roduc t ion  
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accepted that the biopsychosocial model has the greatest heuristic value for assessing, 

understanding, and treating genital pain 22. A brief overview of the biological and 

psychosocial correlates of genital pain is presented below. Subsequently, an 

introduction is provided to commonly used theoretical models to understand genital 

pain and sexual responding, together with supporting evidence. Finally, this chapter 

presents missing or conflicting evidence regarding the models, followed by an outline of 

the current thesis.  

  

Biological factors 

Studies on the physical and physiological factors related to genital pain have focused 

mainly on causality. Even though there is conflicting evidence about biological causes of 

chronic (unexplained) genital pain, several pathways to modify the risk of developing 

genital pain have been suggested (see for an overview of studies: 8,19). The most 

consistent evidence regards the role of hypertonic pelvic floor muscles. The increased 

activity of the pelvic floor muscles may be associated with some degree of pelvic floor 

muscle dysfunction 19, as well as a response to fear  23,24.  Since hormonal contraception 

seems to predict genital pain, it has been suggested that hormonal changes may induce 

morphologic changes in the vestibular mucosa, which may increase its sensitivity. 

Furthermore, female genital pain has been found to be associated with a general/central 

hypersensitivity. This may be explained by neurological changes in the vulvar nerve 

fibre density in vulvodynia. In addition, inflammation due to repeated vulvovaginal 

(Candida) infections has been suggested as a potential cause, as this may lead to 

increased vulvar innervation. For all suggested biological factors involved in genital 

pain, it remains unclear whether these are causes or consequences of genital pain. Most 

likely, bidirectional relationships exist.   

As regards lifelong vaginismus, a physical explanation, for example congenital hymeneal 

or vaginal abnormalities, is rarely found (0-5%) 13,17,25. 
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Psychosocial factors 

Research on psychosocial variables has focused mainly on understanding how pain is 

maintained and exacerbated. Since the 1970s, the behavioural perspective on genital 

pain has dominated research and clinical practice. Genital pain, especially vaginismus, 

has been described as a learned conditioned reflex, explained by a negative or traumatic 

experience with vaginal penetration caused by rape, a clumsy use of tampon, urological 

or gynaecological examination or a clumsy first lover 26,27.  

Researchers have also studied psychological profiles by comparing women with and 

without genital pain, and found a wide range of psychological factors associated with 

genital pain. Women with genital pain reported higher levels of neuroticism, pessimism, 

trait anxiety, perfectionism, harm avoidance, disgust propensity (mainly in the case of 

vaginismus, and to a certain extent in dyspareunia), and fear of negative evaluations, as 

well as reduced levels of self-esteem, optimism, extraversion and self-efficacy 8,19. A 

higher degree of erotophobia and reduced sexual pleasure have also been reported, as 

well as greater difficulties with sexual arousal and lubrication during partnered sexual 

activities 8. Since most of these studies have been cross-sectional, it remains unclear 

whether these factors preceded pain or developed after the pain began. Traumatic 

experiences seem to explain only a small part of the prevalence of genital pain 22,28.  

Social factors have long been neglected in the study of genital pain, which is particularly 

surprising as the pain often occurs in a relational context. In the last decade, research 

into social factors has made substantial progress. Interpersonal dynamics like open 

communication about sexual matters, relationship satisfaction and hostile, solicitous 

and facilitative partner responses to pain may play a role in regulating emotions and 

pain behaviour 29-31. These interpersonal dynamics may interact with intrapersonal 

factors and the social context, including attachment orientation and the social gender-

related norms towards sexuality 31,32(see for an overview: 8). Although this interactional 

approach to the study of genital pain seems promising, the current thesis mainly focuses 

on psychological mechanisms of genital pain.  
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Circular Cognitive Behavioural model 

To better understand how genital pain is maintained and exacerbated, Spano and 

Lamont (1975) introduced the first cognitive behavioural model of genital pain, 

describing how women get trapped into a vicious circle of genital pain 33. Together with 

the fear-avoidance model by Vlaeyen and Linton 34, this model was the starting point for 

the development of the Circular Cognitive Behavioural Model of genital pain, (see Figure 

1: CB model) 2. This model assumes that memories of pain or negative experiences with 

penetration can lead to negative penetration beliefs (e.g. catastrophic pain/penetration 

cognitions) as well as fear of pain in new intercourse situations. The fear (of pain) is 

associated with impaired sexual arousal, along with increased hypervigilance, decreased 

genital arousal (lubrication) and increased pelvic floor muscle tension. When 

penetration is attempted, the combination of vaginal dryness and increased pelvic floor 

muscle tension result in greater friction between the penis and the vulvar skin. This 

mechanical friction may result in pain, even tissue damage and/or the impossibility of 

vaginal penetration (vaginismus) by which the vicious pain-penetration circle is 

completed. To cope with the fear, some women avoid all activities involving vaginal 

penetration..  

Figure 1: Circular cognitive behavioural model of dyspareunia , ter Kuile et al 2. 
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Elements of this CB model have received some empirical support. Studies in women 

with genital pain have reported higher levels of pain catastrophizing and more negative 

and less positive penetration cognitions compared with controls 35-38. Women with 

genital pain also reported relatively negative affective associations with sexual 

penetration stimuli (e.g, increased fear and aversion 39-41). Furthermore, bi-directional 

relationships have been found between repeated genital pain experiences and increased 

fear of pain, hypervigilance for pain cues and pain catastrophizing cognitions, leading to 

further impairment of sexual arousa l36,42-45. Women with genital pain reported lower 

levels of sexual arousal in response to various sexual stimuli than sexually functional 

women 46,47. In addition, women with genital pain showed higher levels of pelvic floor 

muscle tension during a gynaecological examination than sexually functional 

women13,18,48. Based on the CB model for genital pain avoidance behaviour towards 

vaginal penetration can be expected. Accordingly, women with vaginismus showed 

relatively strong fear-avoidance tendencies to vaginal penetration or attempts of 

penetration (see Figure. 2) 2,18,49. Also, a proportion of the dyspareunia group showed 

decreasing motivation to engage in sex over time 50,51. This avoidance behaviour has 

been found to mediate the relation between pain catastrophizing and genital pain 51. 

However, the majority of women with dyspareunia (68%) indicated that they continued 

to have intercourse despite the pain 52. This persistence behaviour in painful intercourse 

cannot be explained by the CB model of genital pain 8.  

Both avoidance and persistence behaviour may increase pain catastrophizing cognitions, 

fear of pain and hypervigilance. Avoidance behaviour towards vaginal penetration 

stimuli prevents desensitization, while persisting in painful penetration confirms genital 

pain sensations. Both may increase genital pain sensitivity, along with increased pelvic 

floor muscle tension, resulting in impaired sexual arousal 52-54. This may impair the 

opportunity to appraise genital sensations as a pleasant experience.  
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Drawing on the CB models, current treatments of genital pain have focused mainly on 

reducing fear of pain, hypervigilance/pain sensitivity and pelvic floor muscle 

contraction. Furthermore, interventions aim to modify catastrophic pain cognitions and 

to increase the pleasurable sexual repertoire, for example by prohibiting pain-provoking 

behaviour 2. CBT has proven to be effective for women with dyspareunia, although the 

observed effect sizes were modest, and only 40-50% of the participants were engaging 

in intercourse after the treatment 55,56. The protocol was less effective for women with 

vaginismus, due to their strong avoidance behaviour towards vaginal penetration 

stimuli 57. Consequently, a new approach was developed using interventions specifically 

focusing on conquering fear and avoidance by gradual exposure in vivo, accompanied by 

a therapist.  Therapist-aided exposure treatment has proven to be highly effective. After 

treatment, 89% of women were able to have intercourse 58,59, and fear and negative 

penetration cognitions were successfully reduced 58.  

Several research findings have contradicted the CB model of genital pain. According to 

the model, fear of pain reduces genital arousal (lubrication) and increases pelvic floor 

muscle activity. However, these physical responses are observed in both women with 

and without genital pain 23,24,36,44,60,61. Moreover, the increased activity of the pelvic floor 

muscles is not exclusively associated with fear; positive emotions such as high levels of 

 

Figure 2: Circular fear-avoidance model of vaginismus, ter Kuile et al. 2.  
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(genital and subjective) sexual arousal have also been found to elicit activity of the pelvic 

floor muscles 61-65. Furthermore, studies found contradicting results on the suggested 

impaired genital arousal in women with genital pain: two studies found lower genital 

responsiveness in women with genital pain than nonaffected women, 47,66; other studies 

found no significant differences between women with and without genital pain in terms 

of their genital arousal response to sexual stimuli 46,67,68. Using masturbation as a sexual 

stimulation, studies failed to find significant differences in sexual arousal, lubrication 

and pain between women with and without genital pain 69. This suggests that affected 

women seem to be capable of a normal sexual response when the context does not 

involve a threat of pain or aversion 8. 

Information Processing Model of Sexual Arousal

The discrepancy between an intact physical sexual arousal and an impaired subjective 

sexual arousal in response to visual sexual penetration stimuli in women with genital 

pain suggests that sexual (penetration) stimuli may have acquired ambivalent meanings, 

depending on the context. The notion that sexual stimuli or situations may have multiple 

meanings and thus that sexual arousal may co-occur with negative emotional responses 

to sexual stimuli or emotional states (like anxiety) is explained by the Information 

Processing Model of Sexual Arousal developed by Janssen and colleagues (see Figure. 

3)1.

Figure 3: Information Processing Model of Sexual Arousal Janssen et al. 1

   In t roduc t ion  
 

  17 
 

This model has clear heuristic value when it comes to understanding how sexual stimuli 

are processed and how this might be influenced by (multiple as well as ambivalent) 

automatic and subjective associations. According to the model, there are two 

information processing paths of sexual stimuli: an automatic path (i.e., reflexive, 

spontaneous, efficient) triggering genital responses, and a conscious path (i.e., reflective, 

controlled, effortful), leading to subjective sexual arousal 1. It is assumed that sexual 

stimuli automatically attract the attention and trigger an automatic appraisal of the 

sexual meaning of the stimuli, which then automatically elicits genital arousal. In a 

subsequent step, the awareness of becoming sexually aroused becomes part of the 

stimulus event, resulting in a conscious (i.e. explicit) appraisal of the sexual stimuli (like 

genital sensations), which maintains attention towards the sexual stimulus 1. Applied to 

genital pain, the model assumes that when sexual penetration is painful or impossible, a 

sexual (penetration) stimulus is automatically associated with pain or fear of pain, and 

attention is preferentially directed towards threatening (painful) aspects of having sex. 

This results in decreased attention for sexual stimuli, along with more negative explicit 

appraisals of sexual stimuli, reduced explicit and genital sexual arousal and higher pelvic 

floor tension1,43,67,70,71.  

Although the information processing model is helpful to understand the cognitive 

processes that may be involved in genital pain, the role ascribed to attentional bias and 

implicit appraisal has not yet been substantiated. Only a few studies have assessed 

attentional bias and negative implicit appraisal in genital pain, and these have reported 

contradictory results.  

One study assessed hypervigilance for coital pain and a selective attentional bias 

towards pain stimuli in women with and without dyspareunia 71. Questionnaires were 

used to assess hypervigilance, while the emotional Stroop task was used to assess 

attentional bias towards pain stimuli. Indications of hypervigilance for coital pain and 

also of a selective attentional bias towards pain stimuli were found in the genital pain 

group. This effect was predicted by state and trait anxiety and fear of pain 71. Another 

study assessed the role of cognitive distraction from sexual stimuli in women with 

dyspareunia, women with low sexual desire and sexually functional women 72. Erotic 

images were shown, each containing an object intended to distract from the erotic 

regions of the scene, while an eye tracker recorded the women’s eye movements.  



C h a p t e r  1  

16 

(genital and subjective) sexual arousal have also been found to elicit activity of the pelvic 

floor muscles 61-65. Furthermore, studies found contradicting results on the suggested 

impaired genital arousal in women with genital pain: two studies found lower genital 

responsiveness in women with genital pain than nonaffected women, 47,66; other studies 

found no significant differences between women with and without genital pain in terms 

of their genital arousal response to sexual stimuli 46,67,68. Using masturbation as a sexual 

stimulation, studies failed to find significant differences in sexual arousal, lubrication 

and pain between women with and without genital pain 69. This suggests that affected 

women seem to be capable of a normal sexual response when the context does not 

involve a threat of pain or aversion 8.  

Information Processing Model of Sexual Arousal 

The discrepancy between an intact physical sexual arousal and an impaired subjective 

sexual arousal in response to visual sexual penetration stimuli in women with genital 

pain suggests that sexual (penetration) stimuli may have acquired ambivalent meanings, 

depending on the context. The notion that sexual stimuli or situations may have multiple 

meanings and thus that sexual arousal may co-occur with negative emotional responses 

to sexual stimuli or emotional states (like anxiety) is explained by the Information 

Processing Model of Sexual Arousal developed by Janssen and colleagues (see Figure. 

3)1.

Figure 3: Information Processing Model of Sexual Arousal Janssen et al.  1 

   In t roduc t ion  
 

  17 
 

This model has clear heuristic value when it comes to understanding how sexual stimuli 

are processed and how this might be influenced by (multiple as well as ambivalent) 

automatic and subjective associations. According to the model, there are two 

information processing paths of sexual stimuli: an automatic path (i.e., reflexive, 

spontaneous, efficient) triggering genital responses, and a conscious path (i.e., reflective, 

controlled, effortful), leading to subjective sexual arousal 1. It is assumed that sexual 

stimuli automatically attract the attention and trigger an automatic appraisal of the 

sexual meaning of the stimuli, which then automatically elicits genital arousal. In a 

subsequent step, the awareness of becoming sexually aroused becomes part of the 

stimulus event, resulting in a conscious (i.e. explicit) appraisal of the sexual stimuli (like 

genital sensations), which maintains attention towards the sexual stimulus 1. Applied to 

genital pain, the model assumes that when sexual penetration is painful or impossible, a 

sexual (penetration) stimulus is automatically associated with pain or fear of pain, and 

attention is preferentially directed towards threatening (painful) aspects of having sex. 

This results in decreased attention for sexual stimuli, along with more negative explicit 

appraisals of sexual stimuli, reduced explicit and genital sexual arousal and higher pelvic 

floor tension1,43,67,70,71.  

Although the information processing model is helpful to understand the cognitive 

processes that may be involved in genital pain, the role ascribed to attentional bias and 

implicit appraisal has not yet been substantiated. Only a few studies have assessed 

attentional bias and negative implicit appraisal in genital pain, and these have reported 

contradictory results.  

One study assessed hypervigilance for coital pain and a selective attentional bias 

towards pain stimuli in women with and without dyspareunia 71. Questionnaires were 

used to assess hypervigilance, while the emotional Stroop task was used to assess 

attentional bias towards pain stimuli. Indications of hypervigilance for coital pain and 

also of a selective attentional bias towards pain stimuli were found in the genital pain 

group. This effect was predicted by state and trait anxiety and fear of pain 71. Another 

study assessed the role of cognitive distraction from sexual stimuli in women with 

dyspareunia, women with low sexual desire and sexually functional women 72. Erotic 

images were shown, each containing an object intended to distract from the erotic 

regions of the scene, while an eye tracker recorded the women’s eye movements.  



C h a p t e r  1  

18 

Indications of cognitive distraction and an additional component of cognitive avoidance 

of sexual stimuli were found specifically in the female genital pain group 72. To the best 

of our knowledge, no studies have investigated attentional bias towards sexual stimuli in 

women with vaginismus. So far, although evidence is scarce, the outcomes of the above 

two studies seem to confirm the assumed involvement of attentional bias towards 

sexual stimuli associated with penetration or other sexual stimuli. More studies are 

needed to further explore the role of attentional bias in female genital pain.   

Regarding the involvement of negative implicit appraisal in female genital pain, one 

study explored implicit threat and disgust appraisal in women with vaginismus, women 

with dyspareunia and sexually functional women 40. Two single-target Implicit 

Association Tasks (st-IAT) were used to measure implicit appraisals. In addition, 

uncontrollable physiological disgust responsivity was explored using facial 

electromyography (EMG). The women with dyspareunia and vaginismus both showed 

stronger implicit disgust appraisals of sexual stimuli compared to the control group of 

sexually functional women. The vaginismus group in particular showed enhanced 

levator activity as a unique physiological expression of disgust.  No evidence was found 

for stronger implicit threat appraisals of sexual stimuli in the clinical groups 40. Two 

studies assessed global affective associations in genital pain, using the Affective Simon 

Task. One study compared women with vaginismus, women with dyspareunia and 

sexually functional women 41; the other study compared women with dyspareunia with 

sexually functional women 39. In neither of the studies was any support found for the 

involvement of negative implicit global affective appraisals in genital pain. We may 

conclude that, although there are some indications of the involvement of implicit disgust 

appraisals in genital pain, there is no support for the involvement of stronger implicit 

threat appraisals in genital pain. Further studies are needed to substantiate the assumed 

role of implicit threat appraisals in genital pain.   

Another remaining question that cannot be explained by the CB model is the reason why 

women may persist in having painful intercourse. One explanation for the different 

behaviour tendencies to either approach or avoid vaginal penetration could be that 

women with vaginismus and dyspareunia may differ in their attention for, and their 

implicit threat appraisals of, sexual stimuli. However, as described above, this has not 

been confirmed by previous evidence. Another explanation may be found in individual 
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variables expressed in inter-individual differences in approach motivation towards 

vaginal penetration 73,74. Depending on past histories of reward, persistence behaviour 

towards painful penetration may elicit stronger implicit incentive processes (“wanting”) 

in women with dyspareunia than in women with vaginismus 73,75. Thus far, no studies 

have compared women with vaginismus and dyspareunia with regard to differences in 

attention bias and implicit incentive appraisals of sexual penetration stimuli. This may 

help to understand differences in approach/avoidance behaviour towards vaginal 

penetration between these two groups of women.   

There is also an urgent need to understand important processes of change, in order to 

tailor therapeutic interventions for genital pain and increase their effectivity. Although 

we know that therapist-aided exposure treatment is successful in reducing fear and pain 

catastrophizing cognitions in vaginismus, and this strongly supports the CB model, 

mechanisms of change have not yet been established.  

A final issue that needs clarification is that, although the CB model ascribes an important 

role to sexual arousal during vaginal penetration in preventing and overcoming genital 

pain, hardly any studies have assessed the influence of sexual arousal on the appraisal of 

genital pain sensations. To the best of our knowledge, only three studies have assessed 

the influence of sexual arousal on genital pain sensitivity. Only one of these studies 

assessed pleasurable genital sensations as a function of sexual arousal. One study 

determined vaginal sensitivity 76, while the two other studies focused on the sensitivity 

of the vulvar vestibule 54,77. The evidence so far seems to indicate that sexual arousal 

increases genital pain sensitivity 54,77 and does not affect pleasurable sensitivity 77, 

whereas the results for genital touch sensitivity have been contradictory, with either no 

change 76,77 or increased sensitivity 54 as a function of sexual arousal. These findings 

contradict the importance of the role of sexual arousal in preventing or overcoming 

genital pain 2,78.   

It is obvious that there are enough questions to be clarified in the cognitive processes 

relating to the aetiology and persistence of genital pain. 
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Aims and outline of the present thesis 

The aim of the research reported on in the current thesis was to explore which implicit 

and explicit cognitive and emotional processes underlie painful or pleasurable vaginal 

penetration in women and how these can be modified.  

The studies presented in Chapters 2 and 3 aimed to substantiate the suggested role of 

attentional bias and implicit appraisals in genital pain. In view of the prominent role of 

fear in the CB model of genital pain, and the lack of evidence for the involvement of 

implicit threat, two of our studies assessed (implicit and explicit) threat appraisals of 

sexual stimuli in women with genital pain. In addition, we focused on the question 

whether increased attention bias for sex-related threats (e.g., pain) and reduced implicit 

incentive processes (“wanting”) may play a role in the impairment of sexual arousal and 

the development of genital pain. We also explored differences in attention, implicit 

threat and incentive processing between women with vaginismus, women with 

dyspareunia and sexually functional women, with the aim of explaining differences in 

persistence or coital avoidance behaviour towards vaginal penetration between the two 

clinical groups (Chapter 2).  

Chapter 3 reports on a study investigating the modifiability of (implicit and explicit) 

threat and negative general affective valences of erotic stimuli in women with 

vaginismus following therapist-aided exposure, and comparing this with a sexually 

functional group of women. This was done because general affective appraisals, as well 

as implicit appraisals, are assumed to be relatively more rigid and difficult to modify 79-

82.  

Attentional bias was assessed using a Visual Search Task (VST, Chapter 2), as this task 

can differentiate between two relevant components of attention: enhanced vigilance and 

increased distraction 83. The single-target Implicit Association Test (stIAT, Chapters 2 

and 3) was used to measure implicit sex-threat and sex-wanting associations. The 

Affective Simon Task (AST, Chapter 3) was used to assess global affective associations. 

Clinical implications, as well as methodological arguments that may explain the results 

of the studies, are discussed in both chapters.   
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The study described in Chapter 4 assessed whether the outcome of treatment with 

therapist-aided exposure was mediated by changes in positive and catastrophizing pain/ 

penetration cognitions. Although therapist-aided exposure has proved to be successful 

in reducing both fear and catastrophizing cognitions in vaginismus, psychological 

mechanisms of change have not yet been established. Participants with lifelong 

vaginismus were randomly allocated to a 3-month exposure condition or a waiting list 

control condition. Full intercourse was assessed daily for 12 weeks. Secondary outcome 

measures (complaints about vaginismus and coital pain) were assessed at baseline and 

after 12 weeks. Questionnaires were used to assess positive and catastrophizing 

penetration (pain) cognitions. Indications for clinical practice are discussed.  

The studies described in Chapters 5 and 6 tested the role ascribed to sexual arousal in 

preventing and overcoming genital pain. Previous studies could not confirm a positive 

influence of sexual arousal on genital sensations. Since the available instruments lacked 

ecological validity, a new instrument was developed to simulate the vaginal sensations 

during penetration in a sexual context. Using the Vaginal Pressure Inducer (VPI), 

gradually increasing vaginal pressure was administered in a standardized and 

controlled manner in the introitus vaginae in a group of women without sexual 

complaints. Chapter 5 describes the first exploratory study with the VPI, with the aim of 

validating the instrument. Tolerance for and the level of painfulness/pleasurableness of 

vaginal pressure were tested in neutral, erotic and explicitly sexual contexts. In addition 

to the role of sexual arousal in the appraisal of genital sensations, the chapter discusses 

the results in the context of previously used assessments methods to test genital 

sensitivity.  

In the study presented in Chapter 6 we explored the role of individual differences 

regarding the appraisal of genital pressure and a possible mediating role of pain and 

positive expectations as a function of sexual arousal. We induced gradually increasing 

vaginal pressure in sexually functional women in a neutral acclimatization condition, 

followed by a sexual and a non-sexual condition. Implications of the findings for the 

prevention and treatment of intercourse pain are considered.  

Chapter 7 summarizes the main results, and discusses methodological and clinical 

considerations, as well as directions for future research. 
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followed by a sexual and a non-sexual condition. Implications of the findings for the 

prevention and treatment of intercourse pain are considered.  

Chapter 7 summarizes the main results, and discusses methodological and clinical 

considerations, as well as directions for future research. 
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ABSTRACT 

Introduction: Current information processing models propose that heightened attention 

bias for sex-related threats (e.g., pain) and lowered automatic incentive processes 

(“wanting”) may play an important role in the impairment of sexual arousal and the 

development of sexual dysfunctions such as Genito-pelvic pain/penetration disorder 

(GPPPD). Differential threat and incentive processing may also help explain the stronger 

persistence of coital avoidance in women with vaginismus compared to women with 

dyspareunia.

Aims: As the first aim, we tested if women with GPPPD show (i) heightened attention for 

pain and sex, and (ii) heightened threat and lower incentive associations with sexual 

penetration.  Second, we examined whether the stronger persistence of coital avoidance 

in vaginismus versus dyspareunia might be explained by a stronger attentional bias, or 

more dysfunctional automatic threat/incentive associations.  

Methods: Women with lifelong vaginismus (n=37), dyspareunia (n=29), and a no-

symptoms comparison group (n= 51) completed a Visual Search Task to assess 

attentional bias, and single target Implicit Association Tests to measure automatic sex-

threat and sex-wanting associations.  

Results: There were no group differences in attentional bias or automatic associations. 

Correlational analysis showed that slowed detection of sex stimuli and stronger 

automatic threat associations were related to lowered sexual arousal. 

Conclusions: The findings do not corroborate the view that attentional bias for pain or 

sex contributes to coital pain, or that differences in coital avoidance may be explained by 

differences in attentional bias or automatic threat/incentive associations. However, the 

correlational findings are consistent with the view that automatic threat associations 

and impaired attention for sex stimuli may interfere with the generation of sexual 

arousal. 
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INTRODUCTION 

Genital pain is a common phenomenon in women, and a substantial proportion of 

women (20 - 47%) report regular pain experiences during coitus 84-86. Genital pain and 

fear of genital pain are also core symptoms of the DSM 5 defined Genito-pelvic 

pain/penetration disorder (GPPPD) 9. Current information processing models of sexual 

arousal propose that attentional processes may be critically involved in the impairment 

of sexual arousal and the persistence of sexual problems such as genital pain 1,70,87. If 

attention is preferentially directed towards threatening aspects of having sex, this may 

impede the development of sexual arousal. Attempts of penile-vaginal penetration in the 

absence of sufficient arousal and lubrication may well result in genital pain. Repeated 

painful experiences may increase both fear of pain and vigilance for pain cues, leading to 

further impairement of sexual arousal 42,43. Consistent with the view that attentional 

bias for pain might be involved in GPPPD, women with dyspareunia showed relatively 

strong color naming interference effects when pain-related stimuli (e.g., burning, 

cutting) were presented in a modified Stroop task 71. However, we cannot be sure that 

the interference effects during the Stroop task reflect processing priority; it may also 

reflect attempts to inhibit the processing of pain stimuli 88 or fear-induced rumination 89. 

Therefore, the first aim of this study was to test further whether women with coital pain 

are indeed characterized by an attentional bias for pain-related stimuli in terms of faster 

detection and heightened distraction. 

In this study we also measured attentional bias for sex stimuli. Because sex has 

frequently been paired with the experience of pain, sex stimuli may have acquired pain-

signalling properties in women with coital pain. Such acquired threat value may 

promote avoidance of sex-cues. Consistent with this view, women with dyspareunia 

showed relatively few eye fixations on sex-relevant details in a free viewing task 72. 

Actively avoiding the processing of sexual cues (e.g., attention regulation) interferes 

with the generation of sexual arousal 87,90, which in turn may contribute to the 

development or persistence of GPPPD (e.g., 72 91). In line with the view that threat signals 

will elicit enhanced vigilance and increased distraction 92, a visual probe study that 

focused on the initial more automatic allocation of attention, found that female students 

who reported relatively frequent experiences of coital pain and low sexual arousal 
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showed a relatively strong attentional bias for verbal sex stimuli 91. In the current study 

we tested the robustness of these earlier findings, and examined if women with GPPPD 

show a heightened attentional bias for sex stimuli. In addition, we examined whether we 

could replicate the earlier finding that attentional bias for sexual stimuli was associated 

with low sexual arousal.  

We included both women with dyspareunia and women with lifelong vaginismus. 

Despite the recent integration of vaginismus and dyspareunia into a single diagnosis 

within the DSM-5, there are striking coping differences towards sexual penetration 

attempts between both groups. There is evidence indicating that the prospect of genital 

penetration elicits relatively strong fear-avoidance tendencies in women with 

vaginismus 18, whereas women with dyspareunia show stronger task persistence in the 

context of painful intercourse 52.  These differences in avoidance/persistence tendencies 

towards penetration cues may be due to differences in sensitivity for signals of pain 

(attentional bias). Therefore, we tested whether women with dyspareunia are less 

vigilant for and less distracted by (signals of) pain than women with vaginismus.  

In addition, vaginal penetration has been shown to be more strongly connected to threat 

in women with vaginismus than in women with dyspareunia 18 13. Therefore, we also 

tested if sexual penetration stimuli elicited weaker automatic threat associations in 

women with dyspareunia than in women with vaginismus.  Finally, differences in 

penetration attempts between women with dyspareunia and women with vaginismus 

may relate to differences in approach motivation 74. Sexual penetration stimuli may elicit 

stronger automatic incentive processes 73,75 (“wanting”) in women with dyspareunia 

than in women with vaginismus. Therefore, we also tested if women with dyspareunia 

show stronger automatic wanting associations with sexual penetration stimuli than 

women with vaginismus.   

Together, we tested the following hypotheses: i) women with GPPPD  show heightened 

attentional bias for pain stimuli relative to controls and the attentional bias for pain is 

especially pronounced in women with vaginismus; ii) women with GPPPD show 

heightened attentional bias for sex stimuli relative to controls, and the attentional bias 

for sex is especially pronounced in women with vaginismus; iii) women with vaginismus 

show stronger penetration-threat associations than women with dyspareunia;  
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iv) women with dyspareunia show stronger automatic wanting associations towards

sexual penetration stimuli than women with vaginismus; v) independent of diagnosis,

lower sexual arousal will be associated with heightened attentional bias for both pain

and sex, together with weaker sex-wanting and stronger penetration-threat

associations.

METHODS 

Participants 

The patients were referred by a gynaecologist or general practitioner to the Regional 

Centre of Sexology from the Maastricht University Medical Centre. Inclusion criteria for 

the clinical group were lifelong vaginismus (never been able to engage in full 

intercourse, i.e. the penis never passed the pelvic floor muscles) or, for the dyspareunia 

group, genital pain in at least 50 % of (attempted) vaginal penetrations for at least 3 

months duration; age between 19 and 45 years, good command of the Dutch language, 

and a heterosexual relationship for at least 3 months. Participants were excluded in case 

of pregnancy, breast-feeding, major affective disorder, psychotic disorder, substance 

related disorder, posttraumatic stress disorder resulting from sexual abuse (according 

to DSM-IV-TR criteria 10), which was used in the Netherlands at the time of the study, or 

a physical explanation for the sexual dysfunction. All women with dyspareunia/ 

vaginismus underwent a standardized physical examination 25 to exclude physical 

causes for the complaint. The diagnosis of lifelong vaginismus/ dyspareunia was 

assessed in the context of a full sexual history. 

The control sample was recruited through advertisements at the university, in the local 

media, and by personal contact. Inclusion criteria for the control women were: absence 

of sexual problems, age between 19 and 45 years, good command of the Dutch language 

and a heterosexual relationship for at least 3 months. The study was approved by the 

medical ethical committee of the Maastricht University Medical Centre (P06-130). Part 
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of the participating women with vaginismus and part of the control group also 

participated in another study 93. The total study sample consisted of 117 participants: 37 

women with vaginismus, 29 women with dyspareunia, and a control group of 51 

participants and a control group of 61 participants without sexual complaints. Table 1 

shows the demographic characteristics. There were no significant differences in terms of 

age, years of education or cohabitation-status between the groups. 

Part of the (vaginismus and control) sample that participated in another study 93 did not 

receive the single target Implicit Association Tests (st-IATs). Therefore, the analyses of 

the st-IAT results were restricted to a subsample of 82 participants (19 women with 

vaginismus (age M = 25.37, standard deviation [Sd] = 6.69), 32 women with dyspareunia 

(age M = 25.84, Sd = 6.09), and 31 control women (age M = 24.87, Sd = 4.48). Participants 

received 20 euros as compensation for their participation in the study.  
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Main outcome measures 

Visual Search Task (VST) 

We used a Visual Search Task (VST) (cf. 94) to measure attentional bias for pain and 

sexual stimuli. The VST can differentiate between two relevant components of attention: 

enhanced vigilance, evidenced by faster detection of relevant (pain/sex) cues, and 

heightened distraction 83. Each trial started with a tone followed by a 500 ms fixation 

cross in the middle of the screen. Subsequently, participants were presented with a 5 x 4 

matrix of 20 words. Participants had to indicate as fast as possible whether the matrix 

contained 20 words of the same category or contained one word from a different 

category by pressing the proper button of a response box.  

For the Pain VST, three word categories were used: one pain-related (e.g., irritating, 

prickly, stinging etc.), and two neutral control categories: colour (green, purple, etc.) and 

nationality (Belgian, Spanish, etc.). Also for the Sex VST, three word categories were 

used: sexual words e.g., penetration, penis, arousal), and words from two types of 

neutral control categories: cooking (e.g., draining, kitchen) and sport (e.g., rugby, 

running). 

Matrices on target-present trials consisted of one pain (or one sex) word among 19 

neutral words, one neutral word among 19 pain (or 19 sex) words, one neutral word 

(e.g., nationality) among 19 neutral words from another neutral category (e.g., colours). 

Each of the six types of matrices was shown 19 times to each participant. The first 12 

trials were presented as practice trials, followed by the test phase of 114 target-present 

trials and 30 target-absent trials. The function (i.e., target or distractor) of the neutral 

categories was counterbalanced over participants.  

Because only the target-present trials were relevant for testing the hypotheses, the 

analyses were restricted to these trials. Errors (i.e., misses; pain: 8.7%; sex: 6.4%) and 

missing data (only in the pain task, 0.1%) of the target-present trials, responses faster 

than 200 ms (1 trial in the pain task) and higher than three SD above the overall mean of 

the remaining response latencies were excluded (pain: 1.3%; sex 0.9%). False alarm 

rates to the target-absent trials were low (Pain VST: pain: 2.3%; colour 4.7%; country: 

2.3 %; Sex VST: sex: 3.5%; sport: 5.1%; cook: 5.2%). 
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Single Target Automatic Association task (st-IAT) 

The st-IAT is developed to assess to what extent a single target category (in this case, 

vaginal penetration) is associated with two attribute categories 40,93. We used a “threat 

vs. safe” and a “wanting” vs. not wanting” st-IAT to assess the role of “threat” and 

“wanting” associations with sexual penetration. Target stimuli were pictures 

representing vaginal penetration. Attributes were “threat- vs. safe-related and “wanting” 

vs “not wanting”-related words. The stIAT started with 20 practice trials, followed by 

two test phases. Participants were instructed to sort sexual pictures and attribute words 

that appeared in the middle of a computer screen as fast as possible into the appropriate 

category by pressing either the P or Q keys on a keyboard. In one test phase, “sex 

pictures” and “threat” c.q. “not wanting” were mapped onto a single response key and 

“safe” c.q. “wanting” on the other. In the other test phase, this mapping was reversed. 

The target-attribute combinations that shared response keys were counterbalanced. 

Each critical test phase consisted of 60 trials in which responses were divided equally 

over the two response keys to prevent response bias.  

The D-4 measure was computed 95 96 on the trials of the test phases 40,93. A negative D-

measure reflected relatively strong threat and weak wanting associations. 

 

Female Sexual Function Index (FSFI) 

To index sexual arousal we used the total score of the four-item sexual arousal subscale 

of the FSFI 97,98. Since the FSFI is only considered valid if the respondent has been 

sexually active in the preceding 4 weeks 99, women who did not engage in sexual activity 

in the preceding 4 weeks were excluded from analyses involving the FSFI (4 women 

with vaginismus, 1 woman with dyspareunia). Cronbach`s α of the arousal subscale were 

satisfactory for all subgroups (vaginismus α = 0.87, dyspareunia α =0.73, and controls α 

=0.84).  
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Main outcome measures 

Visual Search Task (VST) 

We used a Visual Search Task (VST) (cf. 94) to measure attentional bias for pain and 

sexual stimuli. The VST can differentiate between two relevant components of attention: 

enhanced vigilance, evidenced by faster detection of relevant (pain/sex) cues, and 
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cross in the middle of the screen. Subsequently, participants were presented with a 5 x 4 

matrix of 20 words. Participants had to indicate as fast as possible whether the matrix 

contained 20 words of the same category or contained one word from a different 

category by pressing the proper button of a response box.  

For the Pain VST, three word categories were used: one pain-related (e.g., irritating, 

prickly, stinging etc.), and two neutral control categories: colour (green, purple, etc.) and 

nationality (Belgian, Spanish, etc.). Also for the Sex VST, three word categories were 

used: sexual words e.g., penetration, penis, arousal), and words from two types of 

neutral control categories: cooking (e.g., draining, kitchen) and sport (e.g., rugby, 

running). 

Matrices on target-present trials consisted of one pain (or one sex) word among 19 

neutral words, one neutral word among 19 pain (or 19 sex) words, one neutral word 

(e.g., nationality) among 19 neutral words from another neutral category (e.g., colours). 

Each of the six types of matrices was shown 19 times to each participant. The first 12 

trials were presented as practice trials, followed by the test phase of 114 target-present 

trials and 30 target-absent trials. The function (i.e., target or distractor) of the neutral 

categories was counterbalanced over participants.  

Because only the target-present trials were relevant for testing the hypotheses, the 

analyses were restricted to these trials. Errors (i.e., misses; pain: 8.7%; sex: 6.4%) and 

missing data (only in the pain task, 0.1%) of the target-present trials, responses faster 

than 200 ms (1 trial in the pain task) and higher than three SD above the overall mean of 

the remaining response latencies were excluded (pain: 1.3%; sex 0.9%). False alarm 

rates to the target-absent trials were low (Pain VST: pain: 2.3%; colour 4.7%; country: 

2.3 %; Sex VST: sex: 3.5%; sport: 5.1%; cook: 5.2%). 
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Penetration Behavioral Questionnaire (PBQ) 

To index intercourse behavior during the last four weeks, the one item ‘intercourse 

attempts’ of the PBQ was used 57,58. The PBQ is rated on a 4-point scale: (a) not 

attempted, (b) attempted but unsuccessful, (c) attempted and sometimes successful, (d) 

attempted and always successful. Ratings were dichotomized with 0 reflecting not 

attempted (a) and 1 reflecting attempted (a, b, or c). 

 

 

PROCEDURE 

After informed consent was obtained, participants received a personalised internet link 

to complete the questionnaires at home. Thereafter the lab session took place. To 

prevent undesirable priming effects on our measure of attentional bias, the pain and sex 

VSTs were presented first (jn counterbalanced order) After a 10 minutes break the 

experiment continued with the threat and wanting st-IATs (and two IATs that were 

unrelated to this study), also in counter-balanced order. We also included a group of 

participants who completed the VSTs in the context of another study (for details see 93). 

These participants also started the lab-session with the VST but completed the 

questionnaires after the VST the during lab session. Comparing the subgroups revealed 

no significant differences in outcome variables (VST).  

 

Data Analyses 

To examine group differences in detection speed RTs on Target trials of the VST were 

subjected to a 3 (Group) x 2 (Target: Pain/Sex vs. Neutral) repeated measures ANOVA. 

Differences in distraction were tested with a 3 (Group) x 2 (Distractor: Pain/sex vs. 

Neutral) repeated measures ANOVA on Distractor trails. To assess group-differences in 

automatic sex apparaisal, we used multivariate ANOVAs with groups as independent 
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variable and the D-4 measures of the threat and wanting st_IAT as dependent variable. 

For all analyses, effect sizes are reported using Partial Eta squared ηp² 100. 

Bivariate correlations were computed to evaluate the relationships between attentional 

bias, automatic associations and sexual arousal. Attentional bias scores were calculated 

by subtracting mean scores (RTs) of pain and sex VSTs from the mean scores (RTs) of 

the neutral VSTs. negative scores reflected slower detection/more distraction, positive 

scores reflected faster detection/ less distraction than neutral targets. 

RESULTS 

Clinical characteristics 

As can be seen in Table 1, women with dyspareunia showed more coital attempts than 

women with vaginismus, but women with dyspareunia reported significantly less 

attempts than control women. Women with dyspareunia and vaginismus reported 

significantly lower sexual arousal than the control group. 

Attentional bias for sexual and pain stimuli (VSTs) 

Technical problems led to missing data in the Pain VST for 3 in the control group; in the 

Sex VST for 4 women in the vaginismus group, 1 in the dyspareunia group, and 3 in the 

control group. Table 2 shows the RTs for the various types of trials as a function of 

group. Main effects for Target Pain F (1,110) = 4.9, p = .029, ηp² = 0.04 and Target Sex F 

(1,107) = 20.78 p < .001, ηp² = 0.16 were found, indicating that, overall, women were 

significantly faster to detect both pain and sex targets, than neutral targets in arrays of 

neutral stimuli.  
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Main effects of Distractor Pain: F (1,110) = 6.8, p = .01, ηp² = 0.06 and Distractor Sex: F 

(1,107) = 31.25, p < .001, ηp² = 0.23 were found, indicating that participants were 

significantly faster to detect a neutral target in an array of pain stimuli, than in an array 

of neutral distractors. In a similar vein, participants were faster to detect a neutral target 

in an array of sex stimuli, than in an array of neutral distractors. These effects were 

comparable across groups, as evidenced by the absence of significant interactions with 

group, F ≤ ∑1.11; p ≥ .35; ηp² ≤.02. 

 

Implicit Threat/wanting associations (st-IAT)  

Technical problems (failure to save data) led to missing data for 5 women in the 

vaginismus group, 7 in the dyspareunia group, and 2 in the control group. The D-4 

scores are presented in Table 2. For the sex-wanting task the st-IAT-index was overall 

larger than zero as evidenced by a significant intercept F (1, 65) = 8.44, p ≤ .01, ηp² = 

0.12, indicating that women had overall stronger automatic wanting than not-wanting 

associations with vaginal penetration pictures. There was no significant main effect of 

Group F (2, 65) = 0.22, p =.8, ηp² = .01, indicating that the automatic wanting 

associations were similar for all groups.  For the sex-threat st-IAT, overall the index did 

not significantly differ from zero F (1, 65) = 0.03 p = .86, ηp² = .001. In addition, the 

index was similar across groups as evidenced by the absence of a main effect of Group F 

(2, 65) = 1.21 p = .31, ηp² = .04. 
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Table 2:  Outcome VST and st-IAT tasks 

VST Reaction times 

Dyspareunia 
M (SD) 

Vaginismus 
 M (SD) 

Controls  
M (SD) 

Total 
M (SD) 

Pain VST  (n = 29)  (n =37) (n =48) (n =114) 

t pain 4341 (671.16) 4257.08 (879.25) 4033,06 (669,79) 4184.1  (749.84) 

t/d no pain 4361,74 (590,17) 4368,05 (706.08) 4209,67 (700,91) 4299.15 (674.54) 

d pain 4230.45 (714.76) 4363,3  (714,76) 4007,81 (687,89) 4179.82 (728.08) 

Sex VST (n = 28) (n =33) (n =48) (n =110) 

t sex 4172.02  (791.93) 4102,35 (891,89) 3951,1  (727,44) 4050.89 (793.83) 

t/d no sex 4342,09  (934,8) 4430,13 (837,43) 4303,59 (753,55) 4350.65 (818.38) 

d sex 4111.97 (837.16) 4044,55 (789,06) 3841,54  (645,2) 3968.96 (742.83) 

st-IAT D-4 measures

(n = 25) (n = 14) (n = 29) (n = 68) 

threat .04  (.23) -.10  (.37) .04  (.32) .01  (.30) 

wanting .29  (.49) .21  (68) .18  (.70) .23  (.61) 

Note: VST= Visual Search Task (VST); t= target, d = distractor;  St-IAT = single target 
Implicit Association Test; ** p ≤ .01, * p ≤ .05; M = Mean, SD = standard deviation 

Relationships between attention and automatic threat and 

wanting associations and sexual arousal  

Low sexual arousal was related to slow detection of sex stimuli and relatively strong 

automatic sex-threat appraisals. Automatic sex-wanting associations appeared 

unrelated to sexual arousal scores. Furthermore, the D-4 scores of the two st-IATs 

correlated positively with each other, indicating that the stronger the automatic sex-

threat associations the weaker the sex-wanting associations. No relationships were 

found between attentional bias for pain or sex and automatic associations.  
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Table 3: Relationships of attention, implicit appraisals, genital pain and sexual arousal 
 

  VST 
t-Pain 

VST 
d-Pain 

VST 
t-Sex 

VST 
d-Sex 

st-IAT  
Threat 

st-IAT 
Wanting 

        
t-Pain (n = 113)         
d-Pain (n = 113)   .43**      
t-Sex (n = 107)    .03 .08     
d- Sex (n = 107)   .02 .1 .65**    
st-IAT Threat 

(n = 62) 
 .16 -.13 -.1  -.02   

st-IAT Wanting  
 (n = 63)  

 .21 .08 .19 
  

.14 .31*  

Genital Pain 
 (n = 118)  

 -.11 .03  
 

.05 -.04 -.05 .07 

Arousal (n = 123)   -.05 -.01 .17* .04 .25* .07 
Note: VST= Visual Search Task (VST); t= target, d = distractor; St-IAT = single target 
Implicit Association Test; ** p ≤ .01, * p ≤ .05 

 

 

DISCUSSION 

This study examined attentional bias for pain and sex together with automatic sex-

wanting and sex-threat associations in the context of GPPPD. The main findings can be 

summarized as follows: (i) women generally showed an attentional bias for pain and sex 

as indexed by both faster detection and heightened distraction; (ii) women generally 

showed stronger automatic sex/wanting than sex/not-wanting associations, whereas 

their sex/threat and sex/safe associations were of similar strength; (iii) the strength of 

the attentional biases and automatic sex-associations were similar for all groups; (iv) 

overall, low sexual arousal was associated with slow detection of sex-relevant target 

words and strong sex-threat associations. 
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Attentional bias 

Women were generally faster to detect pain and sex stimuli than neutral stimuli. This 

response pattern was similar for all groups and thus, the hypothesis that women with 

GPPPD are characterized by a facilitated detection of pain or sex stimuli and/or 

heightened distraction by pain or sex stimuli was not supported.  

These findings seem inconsistent with earlier work showing an attentional bias for pain-

related words in women with dyspareunia 71. However, this earlier study used the 

Emotional Stroop task (ES) and several authors have challenged the validity of the ES as 

an index of attentional bias (e.g., 88,89. The current failure to find an heightened 

attentional bias for pain stimuli in women with GPPPD parallels the failure to find a 

robust attentional bias towards pain-related words or pictures in chronic pain patients 
101. So far, attentional bias has mainly been indexed by visual tasks. Yet, the visual

dimension might not be most critical in the context of pain. To further examine the

relevance of attentional bias in GPPPD it might be important for future research to use

tactile (e.g., genital pressure) instead of visual stimuli.

 Interestingly, the correlational analyses across groups showed that slowed detection of 

sex stimuli was related to lower levels of sexual arousal. Thus consistent with the 

information processing model of sexual arousal 1 this finding suggests that impaired 

attention for sex may hinder the generation of sexual arousal. To arrive at more final 

conclusions it would be important to replicate the current findings preferably in studies 

using multiple indices of attentional bias 90. 

Automatic associations 

The current study showed an overall relationship between relatively strong automatic 

sex-threat associations and relatively low levels of sexual arousal. Previous studies 

already showed that self-reported threat appraisals may interfere with the generation of 

sexual arousal 60,68, the current study is the first to show that also more automatic sex-

threat associations are associated with low sexual arousal 40,93. To modify low sexual 
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arousal it may be important to target both the more deliberate and the more automatic 

threat appraisals (cf. 102). 

In line with previous research 40,93, the current study failed to find evidence for 

heightened automatic penetration-threat associations in women with GPPPD. Together 

the available findings suggest that in women with GPPPD, the automatic responses may 

have kept a predominantly sexual meaning; possibly protected by the reproduction 

value of sex, positive reinforcement of sexual responses, confirmation of the 

relationship, etc.. Such an interpretation is also in line with the consistent finding that 

although women with GPPPD do report impaired levels of subjective sexual arousal, 

they do not show lower levels of genital arousal towards sexual penetration pictures 

than women without sexual problems 60,67,68. Thus the available evidence seems to 

converge to the conclusion that especially the more explicit, subjective negative 

appraisals are involved in GPPPD.   

The current study was the first to assess automatic sex-wanting associations in women 

with GPPPD. The findings indicated that women generally showed an automatic 

motivational orientation towards sexual penetration. The findings failed to support the 

hypothesis that women with dyspareunia show stronger automatic motivational 

associations with sexual penetration stimuli than women with vaginismus. Thus 

relatively weak sex-wanting associations seem not involved in the avoidance of 

penetration attempts in women with vaginismus. It should be acknowledged that the 

sex-wanting associations were assessed in a non-individualized laboratory context, 

using generic pictures of sexual penetration. Because automatic associations in women 

have been found to be highly context-dependent 103, it cannot be ruled out that 

automatic wanting associations in women with vaginismus are hampered in the context 

of actual sexual behaviors and heightened sexual arousal.  

Interestingly, relatively strong automatic sex-threat associations were associated with 

relatively weak automatic sex-wanting associations. This is in line with the view that a 

strong threat value of sex may interfere with individuals’ readiness of having sex and 

hamper the generation of sexual arousal. However, it should be acknowledged that these 

findings are purely correlational thus neither the direction of the relationship nor the 

causal properties of the automatic associations can be derived from the current findings. 
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Limitations 

The sex stimuli and the pain stimuli that were used might not be a proper conceptual 

representation of the relevant features that women with GPPPD actually experience 

during sex. Therefore, it remains to be seen whether comparable results will occur in 

real life contexts by influence of the presence of the partner and by highlighting the 

emotional consequences of sexual (dis)functioning. A challenge for future research is to 

develop more ideographic stimuli which may help to improve the external validity of 

laboratory research. 

 With respect to the automatic associations, the group of women with vaginismus was 

very small (n = 14) thereby lowering the sensitivity of the current study to find group 

differences; however, since the differences between groups were very small, these 

negative findings seem not merely attributable to a lack of statistical power. Although 

the current findings suggest that dysfunctional automatic attention and automatic 

appraisal processes are not critically involved in GPPPD, further research with 

automatic tasks with higher external ecological validity is needed to arrive at more solid 

conclusions in this respect.  

Conclusions 

The findings of the present study did not support the view that attentional bias for pain 

or sex is involved in GPPPD, nor that relatively strong automatic threat and/or relatively 

weak wanting associations with sexual penetration play an important role in the 

generation and/or maintenance of dyspareunia and/or vaginismus. In terms of clinical 

implications, we can conclude that explicit, subjective negative appraisals are the most 

promising targets for interventions aiming at reducing genital pain and vaginal 

penetration problems. To increase sexual arousal it may be helpful to encourage women 

to direct more attention to sexual stimuli and to modify the automatic threat appraisals 
104-106.
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ABSTRACT 

Introduction: The intense fear response to vaginal penetration in women with lifelong 

vaginismus, who have never been able to experience coitus, may reflect negative 

automatic and deliberate appraisals of vaginal penetration stimuli which might be 

modified by exposure treatment. 

Aims: To examine whether in women with vaginismus (i) sexual stimuli elicit relatively 

strong automatic and deliberate threat associations, as well as relatively negative 

automatic and deliberate global affective associations, compared to symptom-free 

women; and (ii) these automatic and more deliberate attitudes can be modified by 

therapist-aided exposure treatment.  

Methods: A single target Implicit Association Test (st-IAT) was used to index automatic 

threat associations, and an Affective Simon Task (AST) to index global automatic 

affective associations. Participants were women with lifelong vaginismus (N = 68), and 

women without sexual problems (N = 70). The vaginismus group was randomly 

allocated to treatment (n=34) and a waiting list control condition (n = 34). 

Main Outcome Measures: Indices of automatic threat (st-IAT) and automatic global 

affective associations (AST),Visual Analogue Scales (VAS) to assess deliberate appraisals 

of the sexual pictures (fear, global positive affect). 

Results: More deliberate fear and less global positive affective associations with sexual 

stimuli were found in women with vaginismus. Following therapist-aided exposure 

treatment, the strength of fear was strongly reduced, while global positive affective 

associations were strengthened. Automatic associations did not differ between women 

with and without vaginismus and did not change following treatment.   

Conclusions: Relatively stronger negative (threat/global affect) associations with sexual 

stimuli in vaginismus appeared restricted to the deliberate level. Therapist-aided 

exposure treatment was effective in reducing subjective fear of sexual penetration 

stimuli and led to more global positive affective associations with sexual stimuli. The 

impact of exposure might be further improved by strengthening the association between 

vaginal penetration and positive affect (e.g., by using counter-conditioning techniques).  
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INTRODUCTION 

In the Diagnostic and Statistical Manual of Mental Disorders, 4th edition, text revision 

(DSM IV-TR) vaginismus was defined as an involuntary contraction of the musculature 

of the outer third of the vagina interfering with intercourse, causing distress and 

interpersonal difficulty 10. Results of empirical studies did, however, not support the 

main criterion of vaginal spasm as a critical feature of vaginismus and emphasized the 

role of fear/pain and phobic avoidance as factors that interfere with the declared wish of 

the women to experience sexual intercourse 78. Due to persistent difficulties in 

differentiating, vaginismus and dyspareunia  have been combined in the DSM-5 into 

‘Genito-pelvic pain/penetration disorder” 9. Vaginismus can be classified as lifelong or 

acquired. Women with lifelong vaginismus have never been able to experience coitus. In 

acquired vaginismus women lose the ability to experience coitus after a period of non-

symptomatic functioning. Pain, fear of pain, and pelvic floor dysfunction are common in 

the majority of women with vaginismus and make it difficult to distinguish vaginismus 

from other sexual pain disorders, specifically with dyspareunia 13,17,25,35,49,78,107,108. Yet, 

there is a marked difference between women with vaginismus and women with 

dyspareunia regarding their response to pelvic examination: In these contexts women 

with vaginismus show more intense fear responses (e.g. fear of pain) as well as 

heightened defensive and avoidant distress behavior, despite the declared wish to be 

able to allow penetration. During pelvic examinations some patients may cry, withdraw 

from the examiner and/or try to leave the examination room probably all due to the 

intense fear that is elicited at the prospect of  any form of vaginal penetration 13. The 

first aim of the present study is to investigate whether the intense fear response in 

women with vaginismus is elicited by automatic and deliberate threat appraisals of 

sexual (penetration) stimuli.   

There is evidence that (the anticipation of) fearful occurrences give rise to involuntary 

contractions of the pelvic floor muscles. This response is considered as part of a general 

defense mechanism (e.g., 24). Interestingly, there is evidence that the anticipation of pain 

or harm associated with vaginal penetration can similarly elicit defensive contractions in 

women with vaginismus 48, which in turn may lead to increased genital pain 

experiences. All in all, it seems that fear- avoidance mechanisms are crucially involved in 
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vaginismus. Following this, it has been argued that vaginismus might be conceptualised 

as a specific phobia of vaginal penetration 109. To the extent that the vaginistic reaction 

indeed reflects a (vaginal penetration) fear induced defensive reflex, prolonged 

exposure to vaginal penetration stimuli, and the consequent extinction of the fear 

response, would be helpful to reduce the vaginistic symptoms 110. In support of this 

theoretical model, exposure therapy was found to be very effective in reducing 

symptoms of vaginismus 59. Thus, there is converging evidence that phobic avoidance 

plays a key role in the maintenance of vaginismus.  

Current cognitive models of anxiety emphasize the role of biased appraisals in the 

generation of phobic avoidance (e.g., 111). Dual-process models 82,111,112 and information-

processing models of sexual responding 1 emphasize the importance of differentiating 

between more automatic (initial) and more deliberate reflective appraisals. The initial 

appraisals are proposed to follow from the direct activation of simple associations in 

memory, whereas the more deliberate appraisals are assumed to be the result of more 

controlled, reflective processes. The encounter with vaginal penetration stimuli will thus 

elicit a relatively fast, nonintentional (automatic) affective appraisal, followed by a 

slower deliberate appraisal. The more automatic appraisals seem especially relevant in 

guiding relatively spontaneous (reflexive) behaviors, whereas the more deliberate 

appraisals seem most important for more controlled behaviors (e.g., 113,114). Therefore, it 

seems reasonable to assume that especially the more automatically activated affective 

appraisals of particular sexual (penetration) stimuli are most relevant in eliciting the 

characteristic defensive reactions in women suffering from vaginismus, whereas more 

deliberate threat appraisals might give rise to more controllable defensive behaviours 

such as overt avoidance of vaginal penetration. 

Germane to this, previous research provided tentative support for the view that both 

more deliberate (e.g.13,109) and more automatic negative 40 appraisals might be involved 

in vaginismus. However, it should be noted that the difference in automatic sex-threat 

associations between women with vaginismus and women without sexual problems did 

not reach statistical significance in the latter, relatively small scale, study. To arrive at 

more solid conclusions regarding the relevance of automatic threat associations in 

vaginismus it is therefore important to replicate this previous finding in a larger sample.  

 Modifiability of implicit appraisals 

45 

By now there is considerable evidence that therapist-aided exposure treatment is 

successful in reducing subjective fear of penetration and vaginal penetration avoidance 

which is operationalized during the graded exposure in guiding the patient to induce 

fingers, dilators, and tampons vaginally 58,59. However, it remains to be seen whether the 

more automatic threat appraisals are also affected by such intervention, especially when 

considering that automatic associations are assumed to be more rigid than deliberate 

reflective evaluations 80-82. Therefore, the present study is designed to further 

investigate the relevance of automatic versus deliberate threat associations with sexual 

stimuli in vaginismus, and to test whether these associations are malleable by treatment 
115.  

Although previous research showed that exposure in vivo is effective in reducing the 

perceived threat of sexual intercourse, it appeared not successful in resolving impaired 

sexual pleasure 57-59,109. One explanation for this pattern of findings could be, that even 

though exposure does eliminate (deliberate) threat-associations with vaginal 

penetration stimuli (e.g., by the experience of having enough space to introduce the 

penis, by reappraising the sensation of penetration as an unknown feeling instead of 

painful), the intervention might not be successful in modifying the more global negative 

evaluation of vaginal penetration stimuli, i.e. introitus of the erect penis, or of erotic 

stimuli in general. Germane to this, research has shown that extinction procedures (i.e., 

presenting the conditioned stimulus (in case of vaginismus: vaginal penetration) 

without a contingent unconditional stimulus (pain) are highly successful in reducing 

catastrophic expectancies upon presentation of the conditioned stimulus (and thereby in 

reducing the signal-value of the conditioned stimulus, as a predictor of pain/harm, 

thereby diminishing fear), but far less in modifying the evaluative response towards the 

stimulus, the more general negative affective valence of the conditioned stimulus 116. 

This fits with the more general observation that global affective associations are 

relatively resistant to extinction 79. Perhaps, then, also in the context of vaginismus 

sexual (penetration) stimuli might elicit more global negative associations that are 

relatively resistant to extinction. In other words: being able to experience vaginal 

penetration following exposure treatment, might not imply positive associations with 

coitus.  
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In line with this, previous research has shown that women with vaginismus reported 

more negative global affective appraisals of vaginal penetration than women with 

dyspareunia or women without sexual dysfunctions 41. These global negative appraisals 

appeared restricted to the more deliberate level. In contrast with the proposed role of 

negative automatic appraisals in vaginismus, research failed to find evidence for the 

presence of relatively strong automatic global negative appraisals of vaginal penetration 

in women suffering from vaginismus 41. To improve the sensitivity of the implicit task 

(as a measure of automatic appraisals), in the present study  the original AST was used 

with a voice key in which the participant had to respond with either saying “positive” or 

“negative” depending on the task-relevant feature. The idea behind the task is that the 

emotional content will be processed automatically, and will therefore moderate 

women’s response time. When there is a match between response requirement and 

automatic affect, respondents will be fast, whereas the automatic affective response 

tendency will lead to slower reaction times (RTs) when there is a mismatch between 

response requirement and the emotional content. Using the voice key might 

theoretically improve the sensitivity, due to the intrinsic relationship between the 

required response (the word “positive”) and a particular affective evaluation 41, instead 

of learning the valence of the required response via sharing one response button with 

highly negative pictures and the other with highly positive pictures. Accordingly, as a 

second aim, this study will examine whether global negative automatic and deliberate 

associations with vaginal penetration and erotic stimuli might be involved in vaginismus 

and whether this type of affective associations is indeed relatively resistant to extinction 

by exposure treatment.  

Aims 

The aim of this study is to investigate whether automatic threat associations and more 

global negative associations with vaginal penetration stimuli are involved in vaginismus. 

Accordingly, this study examined whether women with vaginismus are indeed 

characterised by (i) relatively strong (automatic) threat associations with vaginal 

penetration, and/or (ii) relatively negative global (automatic and deliberate) affective 

associations with vaginal penetration and erotic  stimuli, and (iii) whether these 

associations are modified by exposure treatment. 
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METHODS 

Participants 

The members of the symptomatic group were women who participated in a treatment 

outcome study 59. Inclusion criteria for the treatment outcome study were lifelong 

vaginismus, of at least 6 month’s duration, age between 18 and 65 years, good command 

of the Dutch language, a heterosexual relationship for at least 3 months and willingness 

of the partner to participate in the treatment sessions. The diagnosis of lifelong 

vaginismus was assessed in the context of a full sexual history. The lifelong nature of the 

complaint was judged by the assessor (master student clinical psychology), based on the 

applicant’s self-report.” Participants were excluded if they had had full sexual 

intercourse at any time, by exploring, in case of doubts, if, to the opinion of the women, 

the penis had ever passed her pelvic floor muscles. Further exclusion criteria were 

suffering from major affective disorder, psychotic disorder, substance related disorder, 

posttraumatic stress disorder resulting from abuse in the area of the pelvic floor and the 

genitals (e.g., sexual assault) according to DSM-IV-TR criteria 10; or a physical reason for 

the inability to have intercourse (congenital hymeneal or vaginal abnormalities). All 

women completed questionnaires, followed by a standardized gynecological 

examination (only for women with vaginismus) to exclude any physical causes for their 

symptoms. The procedure of the standardized gynecological examination consisted of 

visual examination of the vulva and a cotton swap test, and is described in more detail 

elsewhere 59. The selection procedure of the present study was comparable with the 

procedure used in our previous studies 57,58. Participants in the treatment outcome 

study were invited to also participate in the current study. One of the 70 women in the 

outcome study refused to participate in the current study, because of religious reasons.   

An age-matched control sample was recruited through advertisements at the university, 

in the local media and by personal contact. Inclusion criteria were: absence of sexual 

problems, age between 18 and 65 years, good command of the Dutch language and a 

heterosexual relationship for at least 3 months. The control participants received 15 

euros as a compensation after having completed the study.  
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problems, age between 18 and 65 years, good command of the Dutch language and a 

heterosexual relationship for at least 3 months. The control participants received 15 

euros as a compensation after having completed the study.  
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One participant had difficulties with comprehending the task instructions, even after 

repeated instructions. Her data of both computer tasks were identified as outliers (z > 

3). Consequently, it was decided to discard these data. Regarding the control AST, the 

data of two cases were discarded, one in the vaginismus group and one in the control 

group, due to outlier RTs (z > 3). Our final study sample consisted of 68 women with 

lifelong vaginismus and 70 control women. Table 1 presents participants’ biographic 

and complaints characteristics. 

Table 1:  Demographic variables 

Vaginismus Controls 
Exposure 

n = 34 

Waiting list 

n = 34 

Total 

n =68 n = 70 
Age (M/ SD) 28.24 (7.73) 29.29 (7.03) 28.76 (7.35) 29.20 (8.71) 
Education (%) 
    Secondary school. 
    Higher secondary school 
    College-university 

35.3 
 17.6 
47.1 

32.4 
 14.7 
52.9 

33.8 
16.2 
50 

21.5 
25.7 
52.9 

Duration of complaint  
(years) M(SD) 

9.49 (6.54) 11.49 (6.61) 10.49 (6.54) 

Lives with partner (% yes) 76.5 76.5 76.5 58.6 
Note: M = Mean, SD = standard deviation 

Part two of the study is part of a randomized controlled trial. To investigate the effect of 

exposure treatment, women of the vaginismus group were randomly assigned to a Study 

Condition: Treatment Condition (TC) or a waiting list condition (WLC). Both groups 

completed pre-treatment and 12-weeks post-treatment assessments. After the post-

treatment assessment, the participants in the WLC also received the active treatment 

followed by post-treatment assessment. Assessment was performed at each research 

centre by two research assistants who were not involved in treatment delivery and who 

were (at pre-assessment) blinded to the study condition. Approval for the study was 

obtained from the medical ethical committees of both hospitals and was carried out 

according to its standard procedures. The procedure of the therapist-aided exposure 

treatment is described elsewhere 58,59.  
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Main outcome measures 

Single Target Implicit Association task (st-IAT) 

The st-IAT is a computerized reaction time (RT) task developed to measure to what 

extent a single target category (in this case, vaginal penetration) is associated with two 

attribute categories (threatening vs. safe) 40,41,117. The st-IAT has already been applied 

successfully in previous research to test implicit threat-appraisals of sexual stimuli40. 

Pictures representing vaginal penetration formed the stimuli for the (single) target. The 

stimuli for the attributes contained threat- vs. safety-related words40. 

There were two test phases (60 trials each), that were both preceded by a practice phase 

(20 trials each). Women were instructed to sort sex pictures and stimulus words as fast 

as possible with as few mistakes as possible into the appropriate category (for the 

pictures “sex” and for the attributes “threatening” or “safe”) using the P and Q keys on a 

keyboard. In one test phase, “sex” and “threat” were mapped on to a single response key 

and “safe” on the other. In the other test phase, “sex” and “safe” were mapped together 

and “threat” on the other. The assumption is that the task becomes easier (and the 

responses faster) when two categories that are associated in memory share the same 

response key. The difference in RTs between both test phases is assumed to reflect 

whether penetration is associated more strongly with threat or safety.  

During the task, the labels of the categories (“threat” / “safe”) allocated to the left and 

right keys were presented in the upper left and right corners of the screen. Following a 

correct response, the stimulus was immediately replaced by a fixation dot in the middle 

of the screen, which was replaced by the next stimulus after 500 milliseconds (ms). 

Following an incorrect response, the Dutch word “FOUT” (false) appeared shortly above 

the stimulus. The stimulus remained on the screen until the correct response was given. 

The target-attribute combinations that shared response keys were counterbalanced (i.e., 

block order). Each critical test block consisted of 60 test trials in which responses were 

divided equally over the two response keys.  
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Deliberate Fear Associations with Sexual Stimuli (st-IAT) 

To assess deliberate fear associations with the target sex stimuli women were asked to 

rate each erotic picture on a Visual Analogue Scales (VASs), ranging from 0 (not at all) to 

100 (very). In addition to the fear VAS, three other VASs were offered to measure the 

dimensions disgust, pleasure, and unpleasant. Since these dimensions do not directly 

apply to the current research questions, these data are not reported in this paper.  

 

Affective Simon task 

Automatic global affective associations with sexual (penetration and non-penetration) 

stimuli were obtained using a pictorial version of the AST 39,118. The AST consisted of 

three phases. The first priming phase is to strengthen the bond between the required 

response and the affective valence of the picture (e.g., 119). In this phase women were 

asked to say “positive” when the picture had a “positive” valence and “negative” when 

the picture had a “negative” valence. Six positive pictures and six negative pictures were 

selected from the International Affective System (IAPS) (Numbers of positive pictures: 

1441, 1750, 2050, 5760, 8496, 8501; numbers of negative pictures: 2205, 2750, 9001, 

9421, 9440, 9830) 120. All pictures were presented twice in portrait format and twice in 

landscape format. Hence, the priming phase comprised of 48 trials.  

During phases 2 and 3, women were instructed to respond as fast as possible with 

saying either “positive” or “negative” to indicate whether the picture was presented in 

landscape or portrait format. Prior to the sex-AST, women were presented with 12 

practice trials with neutral pictures selected from the IAPS to become familiar with the 

procedure (Numbers of neutral pictures: 7004, 7006, 7009, 7010, 7035, 7080).  

In the second phase, i.e. the sex-AST, women were presented with 12 target pictures, 

namely six sexual (penis-vagina) penetration pictures and six heterosexual non-

penetration pictures (kissing, cunnilingus, fellatio and manual stimulation of the vulva). 

The sexual pictures were selected shots taken from a women-friendly erotic film 121 One 

size fits all, directed by Candida Royalle 39. All pictures were presented eight times in 

landscape and eight times in portrait format. In total, 192 trials were presented. To 
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control for possible stimulus order effects, the erotic pictures were presented in two 

mirrored fixed random stimulus presentation orders 39. During the third phase, i.e. the 

control-AST, 6 pictures with a positive and 6 with a negative emotional valence, selected 

from the IAPS were offered  (Numbers of positive pictures: 1440, 1710, 2222, 2388, 

2550, 7580; numbers of negative pictures: 2900, 6610, 9300, 9404, 9800, 9911). All 

pictures were presented 3 times in landscape and 3 times in portrait format. Hence, the 

control-AST consisted of 72 trials. The control-AST was included to control the validity 

of the present experimental set-up and to examine whether any between group effects 

on the “sex-AST” might be attributed specifically to the sexual stimuli.  

The response requirements were the same during the second and third phase, and were 

counterbalanced across participants. To prevent women from focusing on one point of 

the screen, the dimensions of the offered pictures altered randomly in 5 different 

reshapes 39. Women were placed in front of the computer screen at a distance of circa 40 

cm. Each phase was introduced with specific instructions on the computer screen. It was

emphasized to respond as fast as possible with as few mistakes as possible to minimize

any effects of deliberate stimulus associations. The voice-key recorded reaction times.

The female research assistant recorded inaccurate responses and voice-key failures.

Each trial consisted of a fixation cross (500 ms) followed by a stimulus. The RTs

indicated the level of congruency of the emotional valence of the pictures and the

required response (“positive” or “negative”). More information regarding the pictorial

sex-AST used in this study can be found elsewhere 39.

Deliberate Global Affective Associations with Sexual Stimuli 

To index deliberate global affective associations with vaginal penetration and erotic 

stimuli, the women were asked to rate each of the target pictures they had seen 

previously in the sex-AST on a Visual Analogue Scale (VAS), with the left anchor being 

“negative” (0) and the right anchor being “positive” (100).  
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PROCEDURE 

After general instructions on the experimental procedure were given and informed 

consent was obtained, a sexual history was taken, followed by the Mini-International 

Neuropsychiatric Interview Plus (M.I.N.I. Plus)122,123 to check inclusion criteria. The st-

IAT and the AST were taken in a sound-attenuated room, in counter-balanced order. 

Finally, the women with vaginismus were randomly allocated to the TC or WLC. Post-

assessment took place after 3 months. The first assessment took about 3 hours and the 

3-months post-assessment took about 1 hour. Twenty women also participated in

another study, described elsewhere.

Data reduction 

In line with previous research, st-IAT effects were computed on the basis of the attribute 

trials only 40. The so-called D-4 measure was computed on the basis of the test-trials 

according to the commonly used scoring algorithm 95 which recently had been shown to 

perform best in the current measurement setting 96.  All RTs above 10,000 ms were 

discarded.  Error trials were replaced with the mean RT of the correct responses of the 

pertinent block plus a penalty of 600 ms. The st-IAT effects were calculated such that a 

negative D-measure reflected relatively strong associations with threat 40. To compute 

mean RTs of the AST, all error trials and all RTs below 200 ms and longer than 3000 ms 

were discarded. Unfortunately, many zero RTs were observed, due to voice key 

problems in the AST. Considering the reliability of the mean RTs it was decided to 

discard the mean RTs if the proportion of zero trials was > 40 %, leading to missing AST 

data in 20,6 % of the vaginistic group and in 27,9% of the control group.  

Data of the AST were LN transformed to normalize the positively skewed distribution. 
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RESULTS 

The cross-sectional part of the study    

Figure 1 shows the number of missing data and drop-outs, of the women with lifelong 

vaginismus and the reasons for dropping out . Of 70 control women, accurate st-IAT data 

sets were obtained of 65 participants and accurate AST data sets of 51 participants. 

 

The intervention part of the study 

Six of 68 women (9 %) left the study before the 12-weeks assessment (see Figure 1). T-

tests for independent samples revealed no differences between dropouts and follow-

through women (p < .05) on demographic or pre-treatment data (st-IAT and AST). 

 

Automatic threat associations in women with vaginismus and controls 

(st-IAT) 

To calculate group differences in automatic threat associations, the D-measures were 

subjected to independent t-tests. Effect sizes were calculated with the Cohen’s d 

(difference mean scores/ SD pooled) 124. For the purpose of interpretation, Cohen 

considered 0.2 < d < 0.5 = small; 0.5 < d < 0.8= medium d > .8 = large 125. No significant 

difference in automatic threat associations were found between women with vaginismus 

and control women, t (127) = 0.49, p > .05, d = 0.09 (vaginismus group n = 64, M = -0.09, 

SD = 0.62, control group n = 65, M = -0.14, SD = 0.51). A one-sample t-test showed that, 

overall, women had stronger automatic threat associations with vaginal penetration 

pictures, compared with zero, i.e. automatic neutral associations, t (128), t = -2.30, p < 

.05, d = 0.41. 
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70 couples randomized

1 case dropped out

1 case discarded

34 couples (Exposure)
St-IAT 32 (2)

AST 27 (7)

1 couple dropped out

33 couples started 
treatment

2 couples dropped out

(both due to relationship 
problems) 

3 couples dropped out

(1 got pregnant, 

1 unknown, 

1 refused assessment)

31 couples 

St-IAT 27 (4) 

AST AA 27 (4) 

30 couples 

St-IAT 28 (2)

AST 28 (2) 

Pre-assessment

12 weeks 

34 couples (WLC) 

St-IAT 32 (2)

AST 27 (7) 
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Deliberate fear associations in women with vaginismus and 

controls (st-IAT)  

To test group differences in deliberate threat associations, VAS fear ratings of the target 

stimuli presented during the st-IAT were subjected to independent t-tests. Vaginal 

penetration stimuli elicited significantly stronger deliberate fear associations in women 

with vaginismus (n = 64, M = 35.19, SD = 27.90) than in control women (n = 65, M = 

10.74, SD = 15.69), t (99) = 6.12, p < .01, d = 1. 08. 

Automatic Global Negative Associations in Women with 

Vaginismus and Controls (Sex-AST) 

To investigate whether women with vaginismus showed more global negative automatic 

associations than control women, we entered mean RTs of the sex-AST as dependent 

variables in a 2 Group (vaginismus, controls) x 2 Stimulus Category (penetration, non-

penetration) x 2 Required Response (positive, negative) ANOVA with the latter two 

factors as within-subject factors. Effect sizes were calculated with the Partial Eta small; 

0.06 < ηp²  < 0.14 = medium ηp² > 0.14 = large 126.  

A main effect of Required Response was found: F (1,103) = 13.08 p ≤ .01, ηp² = 0.11 

indicating that, overall, participants were relatively fast when the required response was 

positive (see Table 2). This effect (positive implicit attitude towards sex stimuli) seemed 

similar for both groups, based on the absence of a Required Response by Group 

interaction, F (1, 103) = 0.03, p > 0.5, ηp² <0. 01. This AST-effect was most pronounced 

for penetration stimuli, regarding the Required Response by Stimulus Category 

interaction, F (1,103) = 4.45, p < .05, ηp² = .04. This pattern seemed similar for both 

groups based on the absence of Required Response x Stimulus x Group interaction, F (1, 

103) = 0.07, p > 0.5, ηp² < 0. 01. Unrelated to the main research question, two significant

main effects were found; there was a main effect of  Group F (1,103) = 7.98, p < .01,  ηp²

= 0.07,  reflecting that women with vaginismus were, overall, slower reacting than the

control group; (see Table 2), and a main effect of Stimulus Category F (1,103) = 15.16, p
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< .01,  ηp² = 0.13, which indicates that, overall, participants responded faster to 

penetration pictures, t (105) = -3. 923, p < .01, d = -0.77. We repeated these analyses on 

the first part of the sex-AST (instead of the means of two sex blocks) to control for the 

potential influence of learning effects of exposure to sex stimuli (desensitize) which 

might result in less automatic associations to sex stimuli. These analyses did not reveal 

significant interaction effects either. 

Table 2: Mean reaction times for Stimulus Category and Required Response in the 
sex-AST 
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Sexual stimuli  

Positive 

M(SD) 

Negative 

M(SD) 

Penetration 
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Nonpenetration 

   Vaginismus (n=54) 734 (185) 783 (245) 

   Controls (n=51) 642 (148) 688 (191) 

   Combined (N=105) 689 (174) 736 (224) 

Sex (total) 

   Vaginismus (n=54) 728 (174) 771 (236) 

   Controls (n=51) 639 (157) 667 (171) 

   Combined (N=105) 686 (171) 721 (213) 

Note AST scores are shown in untransformed mean reaction times in milliseconds.. 
AST = Affective Simon Task; M=mean; SD = standard deviation 
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Control-AST 

To examine whether any between-group effects on the sex-AST might be attributed 

specifically to the sexual stimuli, we entered mean RTs of the control-AST as dependent 

variables in a 2 Group (vaginismus, controls) x 2 Emotional Valence (positive, negative) 

x 2 Required Response (positive, negative) ANOVA. Again a significant main effect of 

Group was found, F (1, 100) = 4.88, p < .05,  ηp² = 0.05, indicating that, also for the non-

sexual affective stimuli, women with vaginismus were, overall, slower in their 

responding than the control group (see Table 3). In addition, a main effect of Required 

Response was found, F (1, 100) = 10.82, p < .01,  ηp² = 0.10, that was qualified by a 

Stimulus Valence x Required Response interaction, F (1, 100) = 13. 45, p < .01, ηp² = 

0.12. Attesting to the validity of the current AST, this interaction reflects that 

participants were generally faster when there was a match between the emotional 

valence of the picture and the valence of the required response. This influence of 

required response was especially pronounced for positive pictures, t (101) = - 4.78, p < 

.01, d = 0.95, whereas it failed to reach significance for negative pictures, t (102) = -0.95, 

p > .05 d = 0.19.  

Table 3: Mean reaction times for Stimulus Category and Required Response in the 
control AST 

Required response Positive Negative 

General affective stimuli M (SD) M (SD) 

Positive 

      Vaginismus (n=52) 720 (163) 767 (151) 

      Controls (n= 50) 659 (168) 717 (207) 

      Combined (N = 102) 690 (167) 743 (182) 

 Negative 

      Vaginismus (n=52) 737 (159) 750 (147) 

      Controls (n= 50) 684 (168) 688 (181) 

      Combined (N = 102) 711 (164) 720 (167) 

Note: AST scores are shown in untransformed mean reaction times in milliseconds; 
AST = Affective Simon Task; M=mean; SD = standard deviation 
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Table 4: Deliberate Global and Sexual Affective Associations of the AST Ratings 

Penetration Nonpenetration Sex (total) 

Global affect M  (SD) M  (SD) M  (SD) 

   Vaginismus (n=54) 38.98 (27.78) 50.39 (26.29) 44.69 (25.15) 

   Controls (n=51) 68.59 (20.78) 68.93 (18.53) 68.76 (18.48) 

   Combined 53.36 (28.67) 59.39 (24.58) 56.38 (25.15) 

Note: Ranch for each descriptor 0-100. Higher scores indicate more positive affect; 
AST= Affective Simon Task; M = Mean, SD = standard deviation 

Deliberate Global Positive Affective Associations in Women 

with Vaginismus and Controls 

To test whether women with vaginismus reported less positive deliberate global 

affective responses to erotic stimuli, a 2 Group (vaginismus, controls) x 2 Stimulus 

Category (penetration, non-penetration) ANOVA was conducted on the VAS affect 

ratings of the stimuli presented in the AST. For global positive affect we found a 

significant main effect of Group F (1, 103) = 30.95, p < .001, ηp² = 0.23, that was qualified 

by a Group x Stimulus Category interaction, F (1, 103) = 10.95, p = .001, ηp²  = 0.10. To 

interpret this interaction we conducted follow-up tests, revealing that both penetration 

stimuli, t (98) = - 6.21, p < .001, d = -1.25) and non-penetration stimuli, t (95) = - 4.20, p 

< .001, d = -0.82) elicited less positive affect in women with vaginismus than in control 

women. Only women with vaginismus reported less positive affect to penetration 

stimuli than to non-penetration stimuli, t (53) = - 4.21, p < .001, d =-0.57, whereas in the 

control group no differences in reported affect values to the different Stimulus 

Categories were found, t (50) =  -0.17, p > .05, d =-0.03. 
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Automatic Threat Associations (st-IAT) Pre- and Post-Treatment. 

To investigate pre-to post-treatment changes in automatic threat ratings we entered the 

D-measure (st-IAT) as dependent variable into a 2 Condition (TC, WLC) x 2 Time (pre-,

post- treatment) ANOVA, with the last factor as a within-subject factor. No significant

interaction between Time and Condition was found, F (1, 50) = 0.12, p > .05, ηp² = 0.01,

meaning that exposure treatment did not modify the automatic threat associations with

vaginal penetration stimuli. The main effect of Time was not significant either, F (1, 50)

= 0.13, p > .05,  ηp² < 0.01. Hence, no evidence was found that test-retest effects played

an important role in participant’s st-IAT performance (see also Table 5).

Table 5: Effect of exposure on automatic (D 600 measure) and deliberate threat 

associations (st IAT)  

Pretreatment Posttreatment 

Ratings M (SD) M (SD) 

Automatic threat 

   Exposure (n=25) -0.18 (0.61) -0.10 (0.60)

   WLC (n=27) -0.03 (0.67) -0.03 (0.54)

    Total  (n = 52) -0.10 (0.64) -0.06 (0.57)

Deliberate threat 

   Exposure (n=25). 30.98 (31.88) 20.07 (19.24) 

   WLC (n=27) 37.53 (25.03) 41.77 (25.99) 

   Total  (n=52) 34.38 (28.44) 31.34 (25.26) 

Note: For automatic threat: Higher negative scores means stronger threat-associations. 

For deliberate threat: Higher scores indicate more threat M = Mean, SD = standard deviation; 
stIAT = single target Implicit Association Test; WLC = waiting list condition. 
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Deliberate Fear Associations Pre- and Post-Treatment 

To investigate pre-to post-treatment changes in deliberate fear ratings, we entered the 

VAS fear ratings as dependent variables into a 2 Condition (TC, WLC) x 2 Time (pre-, 

post-assessment) ANOVA with Time as within-subjects factor. A Significant Time x 

Condition interaction effect was found, F (1, 50) = 7.99, p < .01,  ηp² = 0.14. Subsequent 

paired t-tests showed that this interaction reflected a significant decrease in deliberate 

fear ratings with regard to vaginal penetration stimuli after exposure treatment, t (24) = 

2.23, p < .05, d = 0.51, whereas fear ratings did not change after the waiting period, t 

(26) -1.71, p >.05, d = -0.33 (see also Table 5).

Automatic Global Affective Associations (Sex-AST) Pre- and 

Post-Treatment  

To assess changes in automatic global affective associations, we entered the AST-data as 

dependent variables into a 2 Condition (TC, WLC) x 2 Time (pre-, post-assessment) x 2 

Stimulus Category (penetration, non-penetration) x 2 Required Response (positive, 

negative) ANOVA, with the latter two factors as within-subject factors.  The interactions 

between Condition x Time x Required Response and between Condition x Time x 

Required Response x Stimulus Category did not reach significance, F (1, 40) = 0.84, p > 

.05,  ηp² = 0.02 and F (1, 40) = 1.59, p > .05,  ηp² = 0.04, respectively. Thus there was no 

evidence indicating that exposure affected the automatic global affective associations 

with sexual stimuli. Only the main effect of Time was significant, F (1, 40) = 14.24, p < 

.01,  ηp²= 0.26. As can be seen in Table 6, this outcome reflects that participants were 

generally faster at post-assessment (probably reflecting a learning effect). This effect 

was similar for both types of stimuli, as evidenced by the absence of a significant 

interaction of Time x Stimulus Category, F (1, 40) = 2.02, p > .05, ηp²  = 0.05. 
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Table 6: Effect of exposure on mean reaction times for Stimulus Category and Required 
Response ( sex-AST) 

Pretreatment Posttreatment 

Required Response Positive Negative Positive Negative 

Sexual stimuli M (SD) M (SD) M (SD)  M (SD) 

Penetration 

     Exposure (n=20) 723 (153) 753 (243) 683 (149) 683 (137) 

     WLC (n= 22) 713 (175) 752 (243) 622 (114) 689 (144) 

    Combined (n = 42) 718 (163) 752 (199) 651 (134) 686 (139) 

Non-penetration 

      Exposure (n=20) 753 (181) 767 (219) 682 (133) 697 (140) 

      WLC (n= 22) 713 (187) 782 (183) 624 (125) 698 (161) 

     Combined (n = 42) 732 (183) 775 (198) 652 (131) 698 (150) 

Sex (total) 

     Exposure (n=20) 738  (165) 760 (227) 682 (140) 690 (137) 

     WLC (n= 22) 713 (179) 767 (167) 623 (118) 694 (151) 

     Combined (n = 42) 725 (171) 764 (196) 651 (131) 692 (143) 

Note: AST scores are showed in untransformed mean reaction times in milliseconds.  
AST= Affective Simon Task; M = Mean, SD = standard deviation; WLC = Waiting List Condition 

Table 7: Effect of exposure on deliberate Global and Sexual Affective Associations of the 
AST 

Pretreatment Posttreatment 
Ratings Penetration Non 

penetration 
Sex 
(Total) 

Penetration Non 
penetration 

Sex 
(Total) 

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) 
Global affect 
   Exposure     
(n=25) 

35.63 
(25.47) 

45.58  
(26.27) 

40.60 
(23.90) 

51.63 
(25.17) 

55.38 
(25.69) 

53.50  
(23.48) 

   WLC 
 (n=28) 

39.31 
(28.12) 

50.70 
(24.38) 

45.01 
(24.33) 

40.72 
(28.43) 

53.49 
(25.19) 

47.10  
(25.03) 

   Combined 
(n = 53) 

37.57 
(26.71) 

48.29 
(25.17) 

42.93 
(24.00) 

45.87 
(27.25) 

54.38 
(25.20) 

50.12 
(24.29) 

Note: AST scores are showed in untransformed mean reaction times in milliseconds;  
AST= Affective Simon Task; M = Mean, SD = standard deviation; WLC = Waiting List Condition 
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Deliberate Global Affective Associations Pre- and Post-

Treatment.   

Ratings reflecting global affective associations were entered into a 2 Condition (TC, 

WLC) x 2 Time (pre-, post-treatment) ANOVA with Time as within-subject factor. For 

global affect we found a significant main effect of Time F (1, 51) = 14.71, p < .01,  ηp² = 

0.22, that was qualified by a Condition x Time interaction effect, F (1, 51) = 7.64, p < .01, 

ηp²  = 0.13. This differential effect seemed to be most pronounced for penetration 

stimuli, as evidenced by the Stimulus Category x Condition x Time interaction that just 

failed to reach the conventional level of significance, F (1, 51) =3.59, p = .06,  ηp² = 0.07. 

Subsequent t-tests showed that in the treatment condition, the global affective 

evaluation became more positive for both the penetration, t (24) = -5.29, p < .01, d = -

.1.05, and the non-penetration stimuli, t (24) = -4.31, p < .01, d = -0.89; whereas in the 

WLC no significant changes in global affective evaluations of (penetration and non-

penetration) sex-stimuli were observed. In addition, there was a main effect of Stimulus 

F (1, 51) =14.06, p < .01,  ηp² = 0.22, indicating that, overall, penetration stimuli elicited 

less positive affective associations than non-penetration stimuli.  

DISCUSSION 

The main results of this study can be summarized as follows: (i) Women with 

vaginismus showed relatively stronger fear associations with sexual stimuli at the 

subjective (deliberate) level, but not at the more automatic level. (ii) Women with 

vaginismus also showed less positive self-reported global affective associations with 

sexual stimuli, whereas at the automatic level they showed similarly positive global 

affective associations with sexual stimuli as women without vaginismus. (iii) Exposure 

treatment was effective in reducing the subjective fear associations and in amplifying 

the self-reported global positive affective associations with sexual stimuli, whereas the 

automatic associations remained unaffected.  
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Fear-associations 

The current finding that women with vaginismus rated vaginal penetration stimuli as 

much more threatening than women of the control group, supports the alleged 

importance of fear in vaginismus. Consistent with the view that fear-associations are 

involved in the maintenance of vaginismus, these relatively strong fear-associations with 

vaginal penetration stimuli reduced in strength as a result of therapist-aided exposure 

treatment. Specifically, women in the treated condition showed a reduction in fear-

associations with the penetration stimuli following treatment. However, self-reported 

levels of deliberate fear in response to vaginal penetration stimuli following exposure 

treatment, remained elevated compared to complaint-free women (d = 0.51). These 

findings concur with the self-reported levels of fear during penetration with the partner: 

After exposure treatment only half of the participants reported comparable levels of fear 

during penetration (with the partner) as the symptom-free control group, whereas the 

other participants still reported elevated levels of fear of penetration 59. The findings of 

both studies indicate that there is ample room for further improvement.  

Results from the st-IAT suggest that, at the more automatic level, for both women with 

and women without vaginismus, pictures of vaginal penetration elicit threatening rather 

than safe associations. However, consistent with previous research using a similar task 
40, no evidence emerged to indicate that these automatic sex-threat associations were 

relatively strong for women with vaginismus compared with control women. The failure 

to find differences between women with and without vaginismus seems not attributable 

to lack of statistical power (effect size of the between group contrast was very small and 

if anything in the opposite direction from what was expected).   

Elaborating on the present findings, the more automatic threat associations with the 

vaginal penetration pictures in both groups seem to represent a more general 

phenomenon that is not restricted to women with vaginismus. These automatic threat 

associations with the vaginal penetration pictures in both dysfunctional and functional 

women may be explained by the explicit character of the (penis-vagina) penetration 

pictures which might refer to a threatening value, for example the risk of transmission of 

sexual diseases 127 or sexual violence 23. In the absence of group differences, it seems not 

surprising that the more automatic threat associations remained unaffected by exposure 
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Deliberate Global Affective Associations Pre- and Post-

Treatment.   

Ratings reflecting global affective associations were entered into a 2 Condition (TC, 

WLC) x 2 Time (pre-, post-treatment) ANOVA with Time as within-subject factor. For 

global affect we found a significant main effect of Time F (1, 51) = 14.71, p < .01,  ηp² = 

0.22, that was qualified by a Condition x Time interaction effect, F (1, 51) = 7.64, p < .01, 

ηp²  = 0.13. This differential effect seemed to be most pronounced for penetration 

stimuli, as evidenced by the Stimulus Category x Condition x Time interaction that just 

failed to reach the conventional level of significance, F (1, 51) =3.59, p = .06,  ηp² = 0.07. 

Subsequent t-tests showed that in the treatment condition, the global affective 
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Fear-associations 
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treatment. Together, the available evidence suggests that vaginal penetration stimuli 

initially elicit threatening appraisals in both functional and dysfunctional women, 

whereas specifically the women with vaginismus continue to assign threat value to 

penetration stimuli during the subsequent validation process. Thus the critical 

difference between women with and without vaginismus seems to reside in the more 

deliberate rather than the more automatic processing of explicit vaginal penetration 

stimuli. This suggests that subjective affect plays also a crucial role in the sexual system, 

in which negative subjective affect in sexual situations might cause serious suffering in 

women. It should be acknowledged, however, that although the present findings 

provided no evidence for relatively strong automatic threat associations in vaginismus, 

it might still be that other types of dysfunctional automatic associations do differentiate 

between women with and without vaginismus. Germane to this, it has been found that 

women with vaginismus distinguish themselves from controls in stronger automatic 

sex- disgust associations 40. Based on the current study it cannot be ruled out that more 

specific sex-disgust associations might play a role in complaints of vaginismus see also 
127. It would, therefore, be important for future research to further explore the relevance

of such more specific associations and to examine their sensitivity to (exposure)

treatment.

Global affective associations 

In accordance with earlier research the current findings show that women with 

vaginismus also distinguish themselves from controls with regard to their subjective 

(deliberate) global affective associations with sexual stimuli 41. These findings underline 

the important role of ambivalent emotions in response to erotic stimuli in women with 

various sexual dysfunctions 46,60,67. The current study in women with vaginismus 

showed that enhanced levels of more negative affect occurred not only in response to 

penetration stimuli, but also following non-penetration stimuli. These findings are 

consistent with the outcome of a recent study  in which more negative subjective 

responses were found following scenes of intercourse, but, specific in women with 

vaginismus, also in response to erotic films 68. These findings underline the suggestion of 

a more generally enhanced dispositional disgust propensity in women with 
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vaginismus128. Importantly, these global affective appraisals became more positive 

following exposure treatment. There is, however, still room for further improvement as 

the global affective associations with sex stimuli remained less positive than those of the 

non-symptomatic women. The fact that affective evaluations of sex stimuli did not reach 

the positive levels of the control group, might partially explain why sexual functioning 

remained impaired after exposure treatment 57-59,109.  

Replicating previous research that used the EAST instead of the AST 41, the present study 

showed that, independent of sexual complaints, participants were generally faster when 

the required response was “positive” than when the required response was “negative”, 

indicating that both women with and women without vaginismus are characterized by 

positive rather than negative automatic affective associations with sexual stimuli. Thus, 

when participants were primed to evaluate the stimuli on the dimension positive-

negative (instead of threatening-safe as was the case for the st-IAT) positive associations 

appeared most prominent. The strength of the positive automatic associations was 

similar for stimuli depicting heterosexual acts without any form of penetration, and 

stimuli depicting explicit vaginal penetration.  One explanation for the absence of a 

differential response pattern between women with and without vaginismus on the sex-

AST could be that the task lacked sufficient sensitivity to detect relevant automatic 

associations. However, individuals’ reaction times during the sex-AST were clearly 

affected by the task-irrelevant picture content, suggesting its sensitivity as an indirect 

measure of affect: Participants were systematically faster when the required response 

was positive than when the required response was negative. In further support of the 

validity of the present task, the results of the control-AST clearly showed a general 

affective Simon effect with regard to universal positive/negative pictures. Thus 

sustaining the validity of the present task, participants were generally faster when there 

was a match than when there was a mismatch between the valence of the irrelevant 

feature (i.e., picture content positive or negative) and the valence of the required 

response (“positive” or “negative”). These results clearly demonstrate that the valence of 

the pictures interfered with responding although picture content had to be ignored. This 

interference with responding can be interpreted as reflecting automatic (i.e., 

unintentional) affective associations with the target stimuli (cf. 129). Clearly, this pattern 

of results of the sex-AST casts doubt on the role of automatic global affective 
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associations in vaginismus. The current results with the sex-AST are in line with earlier 

findings indicating that ambivalent emotions and negative affect  in response to erotic 

stimuli do not impede automatic responses revealing genital arousal 46,67,68,130. Together, 

the current findings suggest that only if women with vaginismus have sufficient 

opportunity to utilize additional information and have sufficient resources for more 

deliberate information processing, more negative appraisals of sex stimuli may arise. 

Thus on the basis of the present findings deliberate rather than automatic affective 

appraisals of vaginal penetration seem the most logical target for clinical interventions.  

The considerable improvement of deliberate global affective appraisals of sex following 

exposure treatment was not expected, since basic research has demonstrated that 

affective valence is typically insensitive to extinction procedures 79,116,131. However, it 

should be noted that the current exposure therapy was not restricted to extinction 

procedures but also contained various components that might be conceptualized as 

counterconditioning interventions. The latter might have been responsible for the 

treatment-induced change of the self-reported global affective associations with sex. For 

example, during treatment, the women learn to control and relax their pelvic floor 

muscles, gradually inserting their finger(s) in their vagina, to replace the feeling of lack 

of control (representation of the UCS) by the ability to control the pelvic floor muscles 

(incompatible representation).  Although self-reported global affect clearly improved 

following treatment, the increase in positive affect did not reach the range of positive 

affect scores of the symptom-free women. Thus, there is still ample room for further 

improvement.  

Previous research has shown that not only residual subjective fear scores109, but also 

residual (negative) affective associations 81 are predictors of a return of fear and 

avoidance behavior. Therefore, it seems important to seek for alternative means to 

further improve the impact of therapeutic interventions on deliberate global affective 

associations with vaginal penetration. Strengthening the global positive affective 

associations with vaginal penetration might be the gateway towards improving sexual 

pleasure.  
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Limitations 

The sexual stimuli were presented under laboratory conditions which might have 

impaired sexual readiness. Therefore, it remains to be seen whether similar results will 

occur in real life contexts and in conditions of heightened sexual arousal 132,133. In 

addition, the vaginal penetration pictures that were used in this study might not fully 

represent the stimuli that women with vaginismus actually fear. A challenge for future 

research is to develop more ideographic stimuli which may help to increase the external 

validity of laboratory research. 

The present findings do not allow any firm conclusions about the causal properties of 

the relatively negative deliberate associations with sexual stimuli in the development or 

persistence of symptoms in women with vaginismus. Although the positive changes in 

deliberate appraisals of sexual stimuli combined with the diminished complaints of 

vaginismus after exposure treatment are consistent with the view that global affect 

plays a role in the maintenance of symptoms, it would require more specific 

experimental manipulation of global affect to arrive at more solid conclusions in this 

respect. 

Conclusions 

The current findings suggest that more deliberate threat and more global affective 

appraisals are both involved in vaginismus. We could not provide support for the 

hypothesized role of more automatic appraisals in the generation and maintenance of 

vaginismus. Taken together, the pattern of findings indicates that subjective threat and 

global affect are the most promising targets for clinical interventions. Although the 

current exposure treatment was already quite effective in reducing deliberate fear and 

improving global affect, there is still considerable room for improvement as self-

reported evaluations of sexual stimuli following exposure treatment remained more 

negative than those of symptom-free women. Improvement of the efficacy of 

interventions on global affect with sexual stimuli might create opportunities to improve 

sexual functioning following exposure treatment. 
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ABSTRACT 

Introduction: Therapist-aided exposure seems an effective treatment for lifelong 

vaginismus, but mechanisms of action have not yet been established.  

Aims: The purpose of the present study was to investigate whether treatment outcome 

of a therapist-aided exposure treatment was mediated by changes in positive and 

negative penetration beliefs or feelings of sexual disgust.  

Methods: Participants with lifelong vaginismus were allocated at random to a 3-month 

exposure (n=35) or a waiting-list control condition (n=35).  

Main outcome measures: Full intercourse was assessed daily during 12 weeks. Secondary 

outcome measures (complaints about vaginismus and coital pain) were assessed at 

baseline and after 12 weeks. Possible mediators: penetration beliefs (catastrophic-pain 

beliefs; genital incompatibility beliefs; perceived control beliefs) and feelings of sexual 

disgust were assessed at baseline and 6 weeks.  

Results: Treatment outcome (coital frequency, symptoms of vaginismus and coital pain) 

at 12 weeks was mediated by changes in negative and positive penetration beliefs at 6 

weeks, in particular by more pronounced reduction of catastrophic-pain penetration 

beliefs. No evidence was found that changes in feelings of sexual disgust mediated 

treatment outcome.  

Conclusions: The results strongly suggest that therapist-aided exposure affects negative 

penetration beliefs and that these changes in negative penetration beliefs mediate 

treatment outcome in women with lifelong vaginismus. Implications for treatment are 

discussed.  
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INTRODUCTION 

Vaginismus is defined in DSM IV-TR as an involuntary contraction of the musculature of 

the outer third of the vagina interfering with intercourse, causing distress and 

interpersonal difficulty 10. Together with dyspareunia, vaginismus has been merged into 

the new DSM-5 diagnosis called ‘Genito-pelvic pain/penetration disorder’ 9. The present 

study focused on women with lifelong vaginismus, who have never experienced 

complete vaginal intercourse.  

Epidemiological studies often subsume vaginismus in more generalized questions about 

pain with intercourse resulting in few accurate prevalence estimates 134. The best 

estimate of reported rates varies between 0.4 - 6.0% 135-138. In more sexually 

conservative cultures, there appears to be a significantly higher rate of vaginismus 139-

142. Vaginismus has been reported as the most important reason for seeking help for

sexual problems in Turkey. In Western and Southern Europe, 14% - 25% of women who

attend sexual dysfunction clinics for sexual problems describe vaginismus as their

primary concern143,144.

The etiological determinants of lifelong vaginismus have as yet not been definitively 

identified 11. Conservative and religious attitudes, lack of sex education, sexual abuse, 

and relationship factors have all been reported as potential causal risk variables; 

however, none have been confirmed empirically 11. Vaginismus is classified as a sexual 

dysfunction; however, little research information is available on the sexual function and 

response of women with lifelong vaginismus. While some women and their partners 

report few sexual problems if vaginal penetration is not anticipated or attempted, others 

find their sexual functioning significantly compromised 11.  

Based on the fear-avoidance model of Vlaeyen and Linton 34, a circular fear-avoidance 

model for vaginismus has been proposed 2,145. The basic tenet of the model is that 

catastrophic thinking about vaginal penetration will give rise to vaginal penetration-

related fears. Increased fear facilitates increased pelvic muscle tone, resulting in pain or 

failed attempts. Some components of this model received empirical support. For 

example cross-sectional studies found that women with lifelong vaginismus show a 

specific pelvic muscle defense reflex in response to potential vaginal penetration 48, 
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display significantly more defensive reactions and report more anxiety compared to 

women without vaginismus during pelvic examination 13. Moreover, they reported 

higher levels of negative penetration beliefs 35,53,146 and coital fear 59,109.  

Vaginismus, as conceptualized in this model may be akin to a specific phobia. Exposure 

to the feared stimulus is essential in overcoming a phobic disorder, and the 

disconfirmation of dysfunctional cognitions about the feared object, which is enabled by 

being exposed to it, is considered germane for the resolution of the phobic fear. To test 

this hypothesis, a therapist-aided exposure treatment was developed 58. In a recent 

randomized controlled trial (RCT) that  included 70 women with lifelong vaginismus, 

therapist-aided exposure was found successful in enabling women to experience full 

intercourse in 89% of treated couples, compared to 12% in untreated couples 59. Based 

on the fear-avoidance model, we aim here to investigate whether treatment outcome of 

a therapist-aided exposure therapy for lifelong vaginismus is mediated by a reduction in 

negative penetration beliefs.   

In addition to negative penetration beliefs, there are some indications that  more 

positive appraisals such as perceived control beliefs are also important in the treatment 

of women with sexual pain problems. Women with dyspareunia who reported increased 

perceived pain control following cognitive-behavioral therapy (CBT) also reported less 

coital pain 147. This finding suggests that positive penetration beliefs may also constitute 

important psychological mechanisms of change in the treatment of women with 

vaginismus.  

Furthermore, it has been suggested 128 that sexual disgust may also play an important 

role in the causation and maintenance of vaginismus. Disgust is a defensive mechanism 

serving to protect the body from contamination with pathogens. Sexual disgust may also 

trigger defensive responses to anticipation of penetration, e.g., defensive contraction of 

pelvic floor muscles 128. In support of this assumption, levator-nasi muscle activity, as a 

unique physiological expression of disgust, was found specifically enhanced in women 

with vaginismus, when they were exposed to a women-friendly sex video clip 40.  

In sum, although there is evidence that therapist-aided exposure is an effective in the 

treatment of lifelong vaginismus, no effort has been devoted to empirically testing 
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whether changes in negative or positive penetrations beliefs and feelings of sexual 

disgust, which are assumed to mediate treatment effectiveness, actually constitute 

mechanisms of change. We investigated (1) whether in comparison with a waiting list 

control condition, exposure affected penetration beliefs and feelings of sexual disgust at 

6 weeks, (2) whether changes in penetration beliefs or feelings of sexual disgust at 6 

weeks were related to changes in outcome at 12 weeks and (3) whether treatment 

outcome at 12 weeks was mediated by these changes in the mediation measures.  

MATERIALS AND METHODS 

Design 

The study design comprised a between-group comparison of an active treatment and a 

waiting-list control condition (WLC). Both conditions included assessments at baseline, 

6, and 12 weeks. After the 12-week assessment, waiting-list participants started with the 

active treatment. Participants were treated in two research centers in the Netherlands. 

Randomization was block-stratified by site to ensure equal properties in each treatment 

arm.  Two research assistants who were not involved in treatment delivery performed 

assessment at each research center. Approval for the study was obtained from the 

medical ethical committees of both hospitals involved (P06.130), oral and written 

informed consent was obtained from all the participants. 

Participants 

Our study sample consisted of 70 patients with lifelong vaginismus, who were selected 

for participation in an outcome study of the efficacy of therapist-aided exposure for 

women with lifelong vaginismus (for more details see 59). Twenty-four (34%) patients 

were recruited from a sexology outpatient clinic of two university hospitals and 46 

(66%) participants responded to advertisements in local and national newspapers. To 
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perceived pain control following cognitive-behavioral therapy (CBT) also reported less 

coital pain 147. This finding suggests that positive penetration beliefs may also constitute 

important psychological mechanisms of change in the treatment of women with 

vaginismus.  

Furthermore, it has been suggested 128 that sexual disgust may also play an important 

role in the causation and maintenance of vaginismus. Disgust is a defensive mechanism 

serving to protect the body from contamination with pathogens. Sexual disgust may also 

trigger defensive responses to anticipation of penetration, e.g., defensive contraction of 

pelvic floor muscles 128. In support of this assumption, levator-nasi muscle activity, as a 

unique physiological expression of disgust, was found specifically enhanced in women 

with vaginismus, when they were exposed to a women-friendly sex video clip 40.  

In sum, although there is evidence that therapist-aided exposure is an effective in the 

treatment of lifelong vaginismus, no effort has been devoted to empirically testing 
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whether changes in negative or positive penetrations beliefs and feelings of sexual 

disgust, which are assumed to mediate treatment effectiveness, actually constitute 

mechanisms of change. We investigated (1) whether in comparison with a waiting list 

control condition, exposure affected penetration beliefs and feelings of sexual disgust at 

6 weeks, (2) whether changes in penetration beliefs or feelings of sexual disgust at 6 

weeks were related to changes in outcome at 12 weeks and (3) whether treatment 

outcome at 12 weeks was mediated by these changes in the mediation measures.  

MATERIALS AND METHODS 

Design 

The study design comprised a between-group comparison of an active treatment and a 

waiting-list control condition (WLC). Both conditions included assessments at baseline, 

6, and 12 weeks. After the 12-week assessment, waiting-list participants started with the 

active treatment. Participants were treated in two research centers in the Netherlands. 

Randomization was block-stratified by site to ensure equal properties in each treatment 

arm.  Two research assistants who were not involved in treatment delivery performed 

assessment at each research center. Approval for the study was obtained from the 

medical ethical committees of both hospitals involved (P06.130), oral and written 

informed consent was obtained from all the participants. 

Participants 

Our study sample consisted of 70 patients with lifelong vaginismus, who were selected 

for participation in an outcome study of the efficacy of therapist-aided exposure for 

women with lifelong vaginismus (for more details see 59). Twenty-four (34%) patients 

were recruited from a sexology outpatient clinic of two university hospitals and 46 

(66%) participants responded to advertisements in local and national newspapers. To 
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be included in the outcome study, patients were required to meet the following criteria: 

heterosexual woman, aged 18 years or older, with a diagnosis of lifelong vaginismus, 

living in a relationship of at least three months’ duration and in good general health as 

evidenced by medical history. The diagnosis of lifelong vaginismus was assessed after 

taking a full sexual history. The lifelong nature of the complaint was judged by the 

assessor (master student in clinical psychology), based on the applicant’s self-report. 

Participants were excluded if they: had had full sexual intercourse at any time; received 

a somatic explanation for the complaints of vaginismus (using standardized physical 

examination); had been given a DSM IV–TR diagnosis of affective disorder, psychotic 

disorder, substance- related disorder or posttraumatic stress disorder related to the 

genitals (e.g., as a sequel to sexual abuse) using a standardized psychiatric interview; or 

did not speak Dutch well enough to participate.  

The mean age of the 70 participants was 28.91 (+ 7.34) years and 54 (77%) were living 

together with a partner. The mean duration of the relationship was 6.18 (+ 5.63) years. 

Four participants had children and had become pregnant by self-insemination with the 

semen of their own partners, but still suffered from vaginismus. The mean duration of 

the complaint was 10.41 (+ 6.54) years. Fifty-three participants (76%) had previously 

undergone unsuccessful treatment for the complaint.  

Procedure 

Applicants for the study contacted the institute by telephone or mail. The first screening 

occurred by telephone and if the participants fulfilled the main inclusion criteria, written 

information was sent by mail. After one week, the research assistant contacted the 

applicant to ask if she wanted to participate. A pretreatment assessment with both 

partners was scheduled at the hospital. After general instructions on the study 

procedure were given and the informed consent was obtained, the sexual history was 

taken and a standardized psychiatric interview conducted to check exclusion criteria. 

After completion of the self-report questionnaires, all participants underwent a 

standardized physical examination25 by a doctor, who was not involved in treatment 

delivery. The goals of this exam were (a) exclusion of physical causes of vaginismus, (b) 
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reassurance of participants who were concerned about physical causes of their 

condition and (c) to investigate vulvar pain. Couples were then randomly allocated, to 

either active treatment or WLC, per treatment center. 

Treatment and Therapists 

Therapist-aided exposure consisted of a total of three 2-hr sessions at the hospital, 

during which the participant was exposed to the feared penetration objects, i.e. dilators, 

fingers and tampons. During a therapist-aided exposure session, the female therapist 

and the partner were in the room. Exposure during the hospital session was self-

controlled, as the patient self-performed vaginal penetration exercises. These exercises 

at the hospital were followed up with the same exercises at home. After an introductory 

session in the first week, three therapist-aided exposure sessions were scheduled in the 

second week, followed by two follow-up sessions over a period of 5 weeks, in which 

homework was discussed and questions were answered. In all cases, the partner 

accompanied the participant during the full treatment session. The treatment procedure 

in the present study was similar to the procedure used in our previous study, described 

in detail elsewhere 59.  

Four female psychologists and a female social worker with two years of training in 

sexology conducted the treatment. The four psychologists involved in treatment delivery 

each had at least 15 years of experience in treating women with vaginismus. Weekly 

supervision sessions were held at each center. A group supervision session was held 

once a month with all the therapists to ensure competence and adherence to the 

protocol. Special permission for the psychologists to be therapists for this trial was 

obtained from the Medical Ethical Committees of the Hospitals. 

Main outcome measures 

Frequency of sexual intercourse was assessed using a Diary. The participants answered 

the following question every day for a period of 12 weeks: 'Have you had sexual 
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intercourse with your partner, including full penile penetration of the vagina?’ Possible 

answers were on a 3-point scale: (a) ‘I have not attempted to have sexual intercourse’ 

(coded 0), (b) ‘I have attempted to have intercourse, and have not had full penile 

penetration into my vagina’ (coded 0), and (c) ‘I have attempted to have intercourse, and 

have had full penile penetration into my vagina’ (coded 1). Based on these daily 

dichotomized categories (coded 0 and 1) a weekly ‘frequency of sexual intercourse 

score’ was derived for the period between 6 and 12 weeks after the baseline 58. To 

investigate symptoms of vaginismus, the 4-item subscale for ‘vaginismus’ of the 

Golombok Rust Inventory of Sexual Satisfaction (GRISS) (scoring ranges: 4–20) was used 
148-150. For example a GRISS-vaginismus item is ‘Do you find that your vagina is so tight

that your partner's penis cannot enter it?’ and is answered on 5-point scale from never

to always. Higher scores indicate higher problem severity. Cronbach’s alpha in the

current sample was .94. To investigate coital pain, the 3-item subscale for ‘sexual pain’ of

the Female Sexual Function Index (FSFI) (scoring ranges: 0-6) was used 97,98. For

example, an FSFI coital pain item is ‘Over the past 4 weeks, how would you rate your

level (degree) of discomfort or pain?’ and is answered on a 6–point scale from ‘0 = Did

not attempt intercourse, 1 = Very high to 5 = Very low or none at all during or following

vaginal penetration?” A higher score indicates less sexual pain. Cronbach’s alpha in the

current sample was .99.

Putative mediator measures 

To assess negative and positive beliefs regarding vaginal penetration, the 5-item 

‘Catastrophic-pain beliefs’’, the 2-item ‘Genital incompatibility beliefs’ and the 4-item 

‘Control beliefs’ scales of the Vaginal Penetration Cognition Questionnaire (VPCQ) were 

used 35. The VPCQ has positive and negative statements about vaginal penetration, and is 

answered on a 7-point Likert scale. For example a VPCQ catastrophic-pain belief item is 

‘I am afraid I cannot do anything to change the pain from penetration’. Higher scores 

indicate a higher level of the specific penetration belief measured. Cronbach’s alpha of 

the VPCQ scales for ‘Catastrophic-pain beliefs’, ‘Genital incompatibility beliefs’ and 

‘Perceived control beliefs’ in the current sample were respectively .92, .91 and .90. 

Feelings of sexual disgust were assessed using the 3-item sexual disgust subscale of a 
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familiar person (SDQ-D-Familiar) of the 48-item Sexual Disgust Questionnaire (SDQ) 151. 

Items are answered on a 9-point Likert scale. This subscale of the SDQ assessed the 

degree of disgust an individual would experience when experiencing contact with 

certain sexual stimuli stemming from a familiar person, this being one’s self or the 

partner (SDQ-D-familiar) respectively. For example a sexual disgust item is ‘Use a towel 

for your face after it has been used to wipe off sperm from your partner after sexual 

intercourse and smells’. Higher scores on this subscale indicated higher levels of disgust. 

Cronbach’s alpha of the SDQ-subscale in the current sample was .83.  

All measures were validated for Dutch populations 35,58,97,98,149-151.  

Statistical analyses 

Following the three-step process for assessing mediation effects as described by Baron 

and Kenny (1986) 152,  first we investigated whether treatment (exposure vs. WLC) 

affected the putative mediators (negative and positive penetration beliefs or feelings of 

sexual disgust) (a-path) at 6 weeks and outcome (frequency of sexual intercourse, 

symptoms of vaginismus and coital pain) (c-path) at 12 weeks. Therefore, we performed 

Group (exposure, WLC) x Time (baseline, 6 weeks (or 12 weeks)) repeated-measures 

ANOVAs with the putative mediators or outcome measures as within-subject factors. To 

control for possible differences between the two research centers, treatment location 

was added as a fixed factor in all the ANOVAs. In addition, we calculated within-groups 

Cohen’s d and between-groups Cohen’s d (exposure vs. WLC group) to obtain an 

estimate of the magnitude of the changes resp. differences 125.  

Secondly, we investigated whether changes in the putative mediator variables 

(penetration beliefs/sexual disgust) at 6 weeks were related to outcome at 12 weeks (b-

path). We therefore computed standardized residualized gain scores (RGS) and 

conducted Pearson product-moment correlation coefficients. This was done by 

regressing the scores at 6 weeks on the putative mediating variables or the outcome 

scores at 12 weeks on the respective baseline scores for all study participants. The 

standardized residual for each subject is the residual divided by the sample standard 
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deviation of the residuals. The standardized residuals have a mean of 0 and a standard 

deviation of 1.  

Thirdly, we examined the role of a putative mediator on the association of treatment 

with outcome, in which simple mediation models were used. The association between 

treatment and outcome has to disappear/shrink (c’) when the process measure is also 

added to the model 152. 

More specifically, we investigated 1) the association of treatment with outcome at 12 

weeks, controlling for baseline outcome levels; 2) the association of treatment with a 

putative mediator at 6 weeks, controlling for baseline putative mediator levels; 3) the 

association of the putative mediator at 6 weeks with outcome at 12 weeks controlling 

for baseline levels on the outcome and putative mediator measures; and 4) the 

attenuation of the association of treatment with outcome after accounting for changes in 

mediator from baseline to 6 weeks. This way, we could analyze whether treatment 

predicted changes in the putative mediator at 6 weeks and whether these changes 

predicted changes in outcome at 12 weeks. The significance of the indirect effect of 

treatment on outcome through changes in the putative mediator was determined using a 

bootstrap approximation with 1000 iterations to obtain biased-controlled confidence 

intervals. In order to get an impression of the strength of the indirect effect, we 

calculated the ratio of ß of the indirect effect to ß of the total effect. When the indirect 

effects of treatment were significant through more than one mediator, we conducted a 

multiple mediation model, including the significant mediators of the simple mediation 

analyses. We could thus analyze the independent effect of each of the mediators over 

and above the effect of the other mediators.  

Analyses were run using SPSS v. 22 (IBM Corporation, Armonk, NY) and MPlus v. 7. 

Missing data in SPSS were handled using Multiple Imputation Chained Equations (MICE) 
153 and in Mplus analyses using Full Information Maximum Likelihood (FIML) estimation 

for missing data 154. A significance level of p <. 05 was used for all analyses. 
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RESULTS 

Preliminary results 

In total, seven of the 70 participants (10 %) left the study before the assessment at 12 

weeks. Three of the four couples that dropped out in the treatment condition did so 

because the relationship ended (one before treatment and two after treatment) (see 

Figure 1). T-tests for independent samples revealed no differences between dropouts 

and participants who completed treatment (p < .05) on demographic or pretreatment 

levels on the putative mediator or outcome variables.  

Figure 1 Flow of participants through each stage of the study. 
WLC = waiting list condition 
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Effect of treatment on the outcome measures at 12 weeks 

As also reported in our main outcome study 59, the coital frequency was significantly 

increased (d=1.36) and symptoms of vaginismus (d =1.95) and coital pain (d = 1.74) 

were significantly reduced in the treatment condition compared to the WLC at 12 weeks 

(see Table 1).   

Effect of treatment on the proposed mediators at 6 weeks 

As depicted in Table 1, catastrophic-pain beliefs and genital incompatibility beliefs were 

significantly reduced and control beliefs during vaginal penetration were significantly 

increased in the treatment condition compared to WLC at 6 weeks. The differences 

found in these putative mediators between treatment and WLC at 6 weeks can be 

considered as large (0.88 <d< 1.76). Feelings of sexual disgust by a familiar person were 

not affected by treatment.  
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Effect of treatment on the outcome measures at 12 weeks 

As also reported in our main outcome study 59, the coital frequency was significantly 

increased (d=1.36) and symptoms of vaginismus (d =1.95) and coital pain (d = 1.74) 

were significantly reduced in the treatment condition compared to the WLC at 12 weeks 

(see Table 1).   

Effect of treatment on the proposed mediators at 6 weeks 

As depicted in Table 1, catastrophic-pain beliefs and genital incompatibility beliefs were 

significantly reduced and control beliefs during vaginal penetration were significantly 

increased in the treatment condition compared to WLC at 6 weeks. The differences 

found in these putative mediators between treatment and WLC at 6 weeks can be 

considered as large (0.88 <d< 1.76). Feelings of sexual disgust by a familiar person were 

not affected by treatment.  
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Table 2: Inter correlations between the changes in the putative mediators at 6 weeks and the 
changes between the putative mediators at 6 weeks with changes in outcome at 12 weeks in the 
total group of 70 women with lifelong vaginismus. 

RGS 6 weeks 

VPCQ 
catastrophic 
pain 

VPCQ 
Incompatibly 

VPCQ 
Perceived 
control 

SDQ 
Sexual 
disgust 

Putative mediators 

RGS 6 weeks VPCQ Catastrophic pain 0.73 ** -0. 75 ** 0.20 

VPCQ Incompatibility -0.42** 0.29* 

VPCQ Perceived  Control -0.04
Outcome 

RGS 12 weeks  Frequency of coitus -0.60** -0.48** 0.45** -0.13

GRISS vaginismus 0.69** 0.61** -0.44** 0.18

FSFI coital pain  -0.60** -0.52** 0.40** -0.09
Note: *p< .05; **= p <.001 

Number of intent-to-treat participants: Total N = 70; RGS= Residual Gain Score; GRISS = 
Golombok Rust Inventory for Sexual Satisfaction; FSFI = Female Sexual Function Index; VPCQ= 
Vaginal Penetration Cognition Questionnaire; SDQ = Sexual Disgust  Questionnaire 

Association between changes in the putative mediators at 6 

weeks and outcome at 12 weeks  

As can be seen in Table 2, changes in catastrophic-pain beliefs, genital incompatibility 

beliefs, perceived-control beliefs at 6 weeks were significantly related in the expected 

direction with frequency of coitus, and changes in symptoms of vaginismus and coital 

pain at 12 weeks. The effect sizes of these significant correlations varied between |.40| < 

r < | .69| and can be considered as medium to large (see Table 3). No significant 

associations were found between changes in sexual disgust at 6 weeks and changes in 

outcome measurements at 12 weeks. 
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Table 2: Inter correlations between the changes in the putative mediators at 6 weeks and the 
changes between the putative mediators at 6 weeks with changes in outcome at 12 weeks in the 
total group of 70 women with lifelong vaginismus. 

RGS 6 weeks 

VPCQ 
catastrophic 
pain 

VPCQ 
Incompatibly 

VPCQ 
Perceived 
control 

SDQ 
Sexual 
disgust 

Putative mediators 

RGS 6 weeks VPCQ Catastrophic pain 0.73 ** -0. 75 ** 0.20 

VPCQ Incompatibility -0.42** 0.29* 

VPCQ Perceived  Control -0.04
Outcome 

RGS 12 weeks  Frequency of coitus -0.60** -0.48** 0.45** -0.13

GRISS vaginismus 0.69** 0.61** -0.44** 0.18

FSFI coital pain  -0.60** -0.52** 0.40** -0.09
Note: *p< .05; **= p <.001 

Number of intent-to-treat participants: Total N = 70; RGS= Residual Gain Score; GRISS = 
Golombok Rust Inventory for Sexual Satisfaction; FSFI = Female Sexual Function Index; VPCQ= 
Vaginal Penetration Cognition Questionnaire; SDQ = Sexual Disgust  Questionnaire 

Association between changes in the putative mediators at 6 

weeks and outcome at 12 weeks  

As can be seen in Table 2, changes in catastrophic-pain beliefs, genital incompatibility 

beliefs, perceived-control beliefs at 6 weeks were significantly related in the expected 

direction with frequency of coitus, and changes in symptoms of vaginismus and coital 

pain at 12 weeks. The effect sizes of these significant correlations varied between |.40| < 

r < | .69| and can be considered as medium to large (see Table 3). No significant 

associations were found between changes in sexual disgust at 6 weeks and changes in 

outcome measurements at 12 weeks. 
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Table 3: Bootstrapping estimates for the simple and multiple mediation models of the indirect 
relationship between treatment (exposure vs. waiting list control ) on outcome at 12 weeks 
through the putative mediators at 6 weeks in 70 women with lifelong vaginismus.   

Bootstrapping 1000 samples 
9 5% CI 95% CI 

Outcome/Putative 
mediator 

Estimate A x 
B 

Lower Upper Estimate C’ Lower Upper 

Coitus frequency 
  Catastrophic - paina 0.290 0.115 0.465 0.227 -0.064 0.519
  Perceived control b 0.095 0.029 0.161 0.415 0.220 0.609 
  Genital incompatibility 0.107 -0.042 0.256 0.427 0.180 0.673 
  Sexual Disgust -0.010 -0.045 0.024 0.543 0.378 0.708 
  Totalab 0.287 0.105 0.469 0.236 -0.059 0.530

Symptoms of Vaginismus 
  Catastrophic - pain a -0.285 -0.448 -0.122 -0.435 -0.665 -0.204
  Perceived controlb -0.083 -0.159 -0.006 -0.631 -0.789 -0.472
  Genital incompatibilityc -0.157 -0.329 -0.013 -0.571 -0.795 -0.348
  Sexual Disgust 0.006 -0.025 0.037 -0.724 -0.848 -0.600
  Totalabc -0.329 -0.519 -0.139 -0.398 -0.642 -0.155

Coital Pain 
  Catastrophic - paina  -0.263 -0.461 -0.064 -0.322 -0.629 -0.016
  Perceived control  -0.083 -0.167 0.001 -0.498 -0.703 -0.292
  Genital incompatibility -0.088 -0.210 0.034 -0.506 -0.706 -0.307
  Sexual disgust 0.006 -0.033 0.045 -0.598 -0.767 -0.430
Note: Estimate A x B = indirect effect; Estimate C’: direct effect (treatment on outcome); 
CI=confidence interval. 

Mediation of the effect of treatment on outcome 

Below, we will discuss the mediation process for each of the outcome measures 

separately. 

As can be derived from Table 3, of the simple mediation models of coital frequency on 

treatment, only the bootstrapping estimates of the mediation effects of catastrophic-pain 

beliefs (ß = .29; 95% BCI = .12 - .47) and perceived control beliefs (ß = .10; 95% BCI = 

.03 - .16) were significant, excluding zero in the 95% confidence interval. For the simple 

mediation model with catastrophic-pain beliefs as mediator, the bootstrapping estimate 
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for the direct effect of treatment on coital frequency c’ (.22) was no longer statistically 

significant, indicating that most of the treatment effect on coital frequency was mediated 

by changes in catastrophic-pain beliefs during treatment.  

In order to get an impression of the strengths of the indirect effect, we calculated the 

ratio of ß of the indirect effects. For catastrophic-pain beliefs, the ratio ß (.29) to ß of the 

total effect (.52) = .56. For perceived-control beliefs, the ratio ß (.10) to ß of the total 

effect (.52) =.19. Finally, both mediators were entered in a multiple mediation model. 

The total bootstrapping estimate for the indirect effect of both mediators together was 

significant (ß=.29). Only the specific indirect effect through catastrophic-pain beliefs 

was significantly different from zero in this multiple mediation model (see Figure 2). In 

the multiple mediation model, the direct effect of treatment on coital frequency was no 

longer statistically significant. The strength of the indirect effect of this multiple model 

was .40 (.29/.52) and very comparable with the strength of the indirect effect of .40 in 

the simple mediation model with catastrophic-pain beliefs as sole mediator.  

Figure 2: . * p <.05; **p <.001. Parameter estimates for the multiple mediation model of the 
indirect relationship between treatment (exposure vs. waiting list control ) and outcome at 
12 weeks (coitus frequency) through two mediators at 6 weeks (penetration beliefs) in 70 
women with lifelong vaginismus. Solid line - single-headed arrow path coefficients 
represent standardized partial regression coefficients. Dashed line - two-headed arrows 
represent correlation coefficients. 
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Table 3: Bootstrapping estimates for the simple and multiple mediation models of the indirect 
relationship between treatment (exposure vs. waiting list control ) on outcome at 12 weeks 
through the putative mediators at 6 weeks in 70 women with lifelong vaginismus.   

Bootstrapping 1000 samples 
9 5% CI 95% CI 

Outcome/Putative 
mediator 

Estimate A x 
B 

Lower Upper Estimate C’ Lower Upper 

Coitus frequency 
  Catastrophic - paina 0.290 0.115 0.465 0.227 -0.064 0.519
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  Perceived control  -0.083 -0.167 0.001 -0.498 -0.703 -0.292
  Genital incompatibility -0.088 -0.210 0.034 -0.506 -0.706 -0.307
  Sexual disgust 0.006 -0.033 0.045 -0.598 -0.767 -0.430
Note: Estimate A x B = indirect effect; Estimate C’: direct effect (treatment on outcome); 
CI=confidence interval. 

Mediation of the effect of treatment on outcome 

Below, we will discuss the mediation process for each of the outcome measures 

separately. 

As can be derived from Table 3, of the simple mediation models of coital frequency on 

treatment, only the bootstrapping estimates of the mediation effects of catastrophic-pain 

beliefs (ß = .29; 95% BCI = .12 - .47) and perceived control beliefs (ß = .10; 95% BCI = 

.03 - .16) were significant, excluding zero in the 95% confidence interval. For the simple 

mediation model with catastrophic-pain beliefs as mediator, the bootstrapping estimate 
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for the direct effect of treatment on coital frequency c’ (.22) was no longer statistically 

significant, indicating that most of the treatment effect on coital frequency was mediated 

by changes in catastrophic-pain beliefs during treatment.  

In order to get an impression of the strengths of the indirect effect, we calculated the 

ratio of ß of the indirect effects. For catastrophic-pain beliefs, the ratio ß (.29) to ß of the 

total effect (.52) = .56. For perceived-control beliefs, the ratio ß (.10) to ß of the total 

effect (.52) =.19. Finally, both mediators were entered in a multiple mediation model. 

The total bootstrapping estimate for the indirect effect of both mediators together was 

significant (ß=.29). Only the specific indirect effect through catastrophic-pain beliefs 

was significantly different from zero in this multiple mediation model (see Figure 2). In 

the multiple mediation model, the direct effect of treatment on coital frequency was no 

longer statistically significant. The strength of the indirect effect of this multiple model 

was .40 (.29/.52) and very comparable with the strength of the indirect effect of .40 in 

the simple mediation model with catastrophic-pain beliefs as sole mediator.  

Figure 2: . * p <.05; **p <.001. Parameter estimates for the multiple mediation model of the 
indirect relationship between treatment (exposure vs. waiting list control ) and outcome at 
12 weeks (coitus frequency) through two mediators at 6 weeks (penetration beliefs) in 70 
women with lifelong vaginismus. Solid line - single-headed arrow path coefficients 
represent standardized partial regression coefficients. Dashed line - two-headed arrows 
represent correlation coefficients. 
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Bootstrapping estimates of the indirect relationship between treatment and symptoms 

of vaginismus showed that the simple mediation effects of catastrophic-pain beliefs (ß = 

-.29; 95% BCI = -.45 - -.12), genital incompatibility beliefs (ß = -.16; 95% BCI =- .33 - -

.01) and perceived control beliefs (ß = -.08; 95% BCI = -.16 - .01) were all significant. The 

strength of the indirect effects for catastrophic-pain beliefs was: .40 (.29/.72), for genital 

incompatibility beliefs: .22 (.16/.73) and for perceived control beliefs: .11(.08/.71). 

Finally, the three mediators were entered in a multiple mediation model and the total 

indirect effect of the three mediators was significant (ß = -.33; 95% BCI = -.52 - -.14). The 

strength of the indirect effect of the three mediators together was .45 (.33/.73) and very 

comparable with the strength of the indirect effect (.40) in the simple mediation model 

with catastrophic-pain beliefs as sole mediator. Only the specific indirect effect through 

catastrophic-pain beliefs was significantly different from zero in this multiple mediation 

model (see Figure 3). 

Figure 3: * p <.05; **p <.001. Parameter estimates for the multiple mediation model of the 
indirect relationship between treatment (exposure vs. waiting list control) and outcome at 12 
weeks (symptoms of vaginismus) through three mediators at 6 weeks (penetration beliefs) in 70 
women with lifelong vaginismus. Solid line - single-headed arrow path coefficients represent 
standardized partial regression coefficients. Dashed line - two-headed arrows represent 
correlation coefficients 
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Bootstrapping estimates of the indirect relationship between treatment and coital pain 

showed that only the simple mediation effect of catastrophic-pain beliefs (ß = -.26; 95% 

BCI = -.46 - -.06) was significant. The strength of the indirect effect for catastrophic-pain 

beliefs was: .44 (.26/.58) (see Figure 4).  

Figure 4: * p <.05; **p <.001.  Parameter estimates for the simple mediation model of the indirect 
relationship between treatment (exposure vs. waiting list control ) and outcome at 12 weeks (coital pain) 
through the mediator at 6 weeks (penetration beliefs) in 70 women with lifelong vaginismus. Solid line - 
single-headed arrow path coefficients represent standardized partial regression coefficients. Dashed line - 
two-headed arrows represent correlation coefficients 

DISCUSSION 

Our research question was whether treatment outcome of a therapist-aided exposure 

treatment would be mediated by positive and negative penetration beliefs or feelings of 

sexual disgust. We found that treatment outcome at 12 weeks was mediated by changes 

in negative and positive penetration beliefs at 6 weeks, in particular by more 

pronounced reduction of catastrophic-pain penetration beliefs. No evidence was found 

that changes in feelings of sexual disgust mediated treatment success. 
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indirect relationship between treatment (exposure vs. waiting list control) and outcome at 12 
weeks (symptoms of vaginismus) through three mediators at 6 weeks (penetration beliefs) in 70 
women with lifelong vaginismus. Solid line - single-headed arrow path coefficients represent 
standardized partial regression coefficients. Dashed line - two-headed arrows represent 
correlation coefficients 
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The results indicate that catastrophic-pain penetration beliefs and genital 

incompatibility beliefs were significantly reduced after 6 weeks of exposure treatment 

compared to a waiting list control condition. Treatment outcome measures (coital 

frequency, symptoms of vaginismus, and coital pain) at 12 weeks were mediated by 

changes in negative penetration beliefs at 6 weeks, in particular by the more 

pronounced changes in catastrophic-pain penetration beliefs.  It is striking that a 

reduction in catastrophic-pain beliefs was a significant mediator for all of the three 

outcome measures studied: symptoms of vaginismus, coital pain and frequency of coitus. 

Therapist-aided exposure was found to increase perceived-control penetration beliefs 

and these changes at 6 weeks were related to higher coitus frequency and a reduction in 

symptoms of vaginismus at 12 weeks. The finding that higher levels of perceived control 

in women with lifelong vaginismus was associated with better outcome is  in line with 

the findings in women with dyspareunia 147.  However, changes in perceived control 

beliefs and changes in catastrophic-pain beliefs were highly correlated (r = -.75). Based 

on the current findings, we could not consider the unique indirect effect of changes in 

perceived-control penetration beliefs above and beyond the more pronounced changes 

in catastrophic penetration beliefs.  

On the basis of our findings, we may conclude that a reduction in catastrophic-pain 

penetration beliefs is the strongest mediator of treatment success in the treatment of 

lifelong vaginismus. It is worth mentioning that the multiple mediator models of the 

three outcome measures studied: symptoms of vaginismus, coital pain and frequency of 

coitus, which also included the other putative mediators in the model, did not improve 

the percentage of explained variance above and beyond the variance explained by a 

simple mediation model with catastrophic pain beliefs as sole mediator. However, we 

have to keep in mind that the reduction in catastrophic pain beliefs was highly 

associated with a reduction in genital incompatibility beliefs and in perceived control 

beliefs (.42< r <.75). This common phenomenon of multicollinearity, or redundancy 

among mediators, may also explain the finding, although regardless of the total indirect 

effect in multiple mediation models being significant, that in two of the three multiple 

mediation models none of the individual putative mediators showed a unique significant 

indirect effect 155.  

 Mechanisms of change in exposure 
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In the current study we did not find any indication that sexual disgust mediated 

treatment outcome in women with lifelong vaginismus. So there are no indications that 

feelings of sexual disgust, as assessed with the SDQ, are directly related to changes in 

sexual penetration related measures. It should be acknowledged, however, that the SDQ 

examines disgust toward sexual by-products (e.g., sperm) and does not directly refer to 

sexual penetration or sexual organs. Therefore whether women with vaginismus would 

also report heightened disgust toward sexual intercourse and/or their partner’s penis 
151 still remains to be established, and if that is so, whether that would mediate any 

treatment outcome.  

Do the current findings support the fear-avoidance model of vaginismus? According to 

the fear-avoidance model of vaginismus, the negative penetration beliefs are maintained 

because avoidance prevents disconfirmation of the catastrophic penetration beliefs. By 

directly reducing avoidance and increasing successful penetration behaviors, negative 

penetration beliefs are disconfirmed. When catastrophizing is reduced and eventually 

eliminated, avoidance behavior as a coping strategy is no longer necessary. As we found 

that the large reduction of negative penetration beliefs and avoidance behavior only 

occurred as a consequence of the exposure treatment, we may conclude that exposure 

treatment disconfirmed the negative penetration beliefs. The fear-avoidance model, 

however, specifies that the changes in negative penetration beliefs have to occur before 

changes in outcome occur. As both penetration beliefs and outcome variables changed 

significantly during the first six weeks of treatment 109 and we only assessed penetration 

behavior on a daily basis in contrast to the mediator variables, the current study is 

unable to answer matters relating to the temporal order of changes, i.e. whether changes 

in negative penetration beliefs predicted subsequent changes in outcome, or whether 

changes in negative penetration beliefs represent an epiphenomenon of symptom 

change 156.  More definitive conclusions about the mechanism of change await further 

study, in which daily measures of mediator variables and outcome variables are 

warranted. 

What do these findings indicate for clinical practice? The study results strongly suggest 

that therapist-aided exposure affects negatives penetration beliefs and these changes in 

negative penetration beliefs mediate treatment outcome in women with lifelong 
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vaginismus. Exposure gives the opportunity to test these beliefs and to examine to what 

extent the feared consequences actually occur. We think that in the treatment of lifelong 

vaginismus, therapist-aided exposure has a number of advantages over using home-

based exposure only. For example, the initial exposure session takes place in a 

professional setting with a knowledgeable therapist, increasing the women’s feelings of 

reassurance. The role of the therapist is to guide the woman (and the partner) through 

the difficulty of approaching the penetration-related fears, to manage the associated 

intense fear, and encourage non-avoidance. If the participant (and her partner) has clear 

catastrophic cognitions about what could (or could not) occur during the penetration 

exercises, the therapist helps the participant (and partner) to verbalize these 

expectations. In these instances, the exposure exercises are used as behavioral 

experiments. Furthermore, the therapist can actively assist the couple in learning how 

best to practice exposure at home and support the couple in overcoming difficulties as 

they occur. Exposure treatment carried out at home is a possible alternative, but the role 

of the therapist is crucial in focusing the couple on confronting avoidance and managing 

anticipatory catastrophic thoughts. It should be acknowledged, however, that we had 

only modest success in our first randomized control trial on CBT for lifelong vaginismus 
57, in which only 18% of the participants reported intercourse after CBT combined with 

home-based exposure only compared with 89% after therapist-aided exposure in the 

present study. Also in our former study, it was found that outcome was partly mediated 

by changes in fear of coitus and avoidance behavior, however penetration beliefs were 

not assessed in that study 109. Based on the findings of our two RCTs, we hypothesize 

that therapist-aided exposure is more effective in changing penetration beliefs than CBT 

with home-based exposure. However, further studies are warranted to investigate this 

hypothesis within one single study design. 

The primary limitation of the present study was that we could not demonstrate the 

temporal precedence of changes in the proposed mediators predicting subsequent 

changes in outcome as discussed above. Furthermore, in the current study genital pain 

was assessed with the FSFI, as the FSFI is not designed to measure pain, it may be 

limited in this respect. However as half of the participants avoid genital penetration 

situations, it was not possible to use a more specific measure to assess pain in the 

current population of women with lifelong vaginismus, such as the genital pain measure 

 Mechanisms of change in exposure 
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157. Nevertheless, with respect to the participants who could have intercourse and

completed the  FSFI subscale and a more specific genital pain measure 157, we found that

both measures were highly correlated (r=.73), so we may conclude that the findings of

the present study are not critically  dependent on the measure we used.  Further

research is necessary to develop a genital pain measure that can be used in all patients

with Genito-pelvic pain/penetration disorder.

Some strengths of the current study also deserve attention. This is the first randomized 

control trial directly comparing the effect of exposure treatment on putative mediating 

processes in the treatment of lifelong vaginismus. In addition, repeated assessments of 

outcome and mediating variables allowed prospective mediation analyses. 

Although statistical prediction models obtained in a specific sample inherently include 

the risk of representing a fit only with the data in the studied sample, and thus call for 

replication in different samples, we conclude that the current study results strongly 

suggest that changes in penetration beliefs mediate treatment outcome in women with 

lifelong vaginismus.  
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ABSTRACT 

To better understand the impact of sexual stimuli on genital pain, a new instrument was 

developed: the Vaginal Pressure Inducer (VPI). We administered gradually increasing 

vaginal pressure with the VPI to sexually functional women while watching a neutral, 

erotic or explicit sex film. Women had higher unpleasantness thresholds in a sexual 

context compared to a non-sexual context.  Moreover, ratings of pleasurableness were 

higher in the sexual compared to neutral context and most so during the explicit sexual 

film. These results provide initial support for the suitability of the VPI to study 

determinants of pleasant and unpleasant appraisal of vaginal pressure.   

INTRODUCTION 

The influence of sexual arousal on genital pain (sensitivity) is unclear. Genital pain is 

most often elicited by tactile stimulation of the vulva-vaginal region and most frequently 

located at the vaginal introitus. This highly sensitive genital area is involved in both 

positive sexual states such as arousal and orgasm, - leading to vasocongestion 158 of the 

vestibular bulbs and lubrication 159- and negative sensations such as genital pain. 

Impaired subjective sexual arousal, lack of lubrication and increased pelvic floor activity 

are assumed to be risk factors for genital pain 2,33,160. However, studies found 

contradictory results concerning sexual arousal in women with genital pain. Compared 

to sexual functioning women, women with genital pain showed impaired 47,66 as well as 

unaffected 46 levels of genital sexual arousal and impaired 46 as well as unaffected 47,66 

subjective levels of sexual arousal in response to sexual film. Activity of the pelvic floor 

muscles has been shown to be activated by negative emotions, i.e. threat and fear (of 

pain) 23,24,61, as well as positive emotions like sexual arousal 62-65,161. Taken together, 

these findings suggest that genital sensitivity, vaginal pressure, sexual arousal and 

activity of the pelvic floor muscles are interrelated and associated with emotional states.  

 Sexual arousal and the appraisal of vaginal pressure 
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Several theoretical models ascribe an important role to subjective as well as genital 

sexual arousal during vaginal penetration to prevent and overcome intercourse pain 2,33. 

Linking this with the aforementioned findings on the interrelation between sexual 

arousal, genital sensitivity/pressure and pelvic floor activity, it is surprising that so far 

only three studies assessed the influence of sexual stimuli on genital (pain) sensitivity. 

One study determined vaginal sensitivity, while the two other studies focused on 

sensitivity of the vulvar vestibule. These studies show contradicting results on changes 

in genital sensitivity and vaginal pressure tolerance as a function of sexual arousal.   

In the study of Gruenwald 76 probes were inserted into the vagina to assess vaginal 

vibratory sensation 162 in response to sexual film clips. Results revealed that touch 

sensitivity of the vagina did not significantly change as a function of sexual arousal 76. In 

two other studies, a vulvagesiometer 163 was used to induce punctuate pressure on the 

vulvar vestibule to measure pain thresholds 54,77 and pleasurable sensitivity 77. Sexual 

arousal was measured by self-report to almost having an orgasm by masturbation 77, 

and by rating subjective levels of sexual arousal as well as by use of the labial thermistor 

clip to measure physiological sexual arousal in response to sexual film clips 54. Both 

studies found that pain sensitivity of the vulvar vestibule increased during sexual 

arousal 54,77. Pleasurable  sensitivity did not significantly change as a function of high 

subjective sexual arousal 77. Both studies also measured touch thresholds of the vulvar 

vestibule as a function of sexual arousal using graded disposable filaments. Whereas 

sexual arousal induced by sexual films clips increased touch sensitivity 54, masturbation 

did not affect touch sensitivity of the vulvar vestibule 77.  

In sum, the evidence so far seems to indicate that sexual arousal increases genital pain 

sensitivity 54,77 and does not affect pleasurable sensitivity 77, whereas the results for 

genital touch sensitivity are contradictory with either no change 76,77 or increased 

sensitivity 54 as a function of sexual arousal. These findings contradict the important role 

of sexual arousal to prevent or overcome sexual pain/penetration pain 2,78.  

One way to explain these unexpected findings is that the punctual pressure for sensory 

testing might not be an accurate reflection of the pressure during masturbation and 

partner sex, which is a more pronounced and prolonged experience. The possibility of 

applying vaginal pressure in an - at least partially - pleasurable way would provide the 
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opportunity to test if pleasurable genital touching together with subjective arousal can 

influence the subjective perception (pleasantness) of vaginal pressure along with an 

increase of the tolerance of vaginal pressure. To further assess the influence of sexual 

arousal on the subjective experience of vaginal pressure, a more prolonged, pronounced 

and dispersed vaginal pressure in a sexual context is required.  

To our knowledge, only one study induced a more prolonged and dispersed vaginal 

pressure in the vaginal introitus using an inflatable soft rubber balloon, to test painful 

sensation in women with and without genital pain 164. Although this instrument seems 

well suited to induce vaginal pressure and asses prolonged and dispersed pressure in 

the vaginal introitus to assess vulvar (pain) sensitivity, a disadvantage is that a well 

inflated balloon tends to slide out of the vagina. To induce (higher rates of) vaginal 

pressure an instrument is needed to keep the inflated balloon in the vaginal introitus, 

which may also improve the standardization of the induced vaginal pressure. For this 

purpose, we have developed a new instrument: the Vaginal Pressure Inducer (VPI, see 

Figure 1). To assess the subjective experience of vaginal pressure, we explicitly asked 

participants to rate the subjective experience of pleasurable as well as painful pressure 

on the vagina in order to prevent priming the participants to appraise any physical 

sensation as painful rather than pleasurable. Also note that pleasurable sensitivity is 

typically a more important sexual motivator than (avoidance of) pain 77. 

The aim of the current study was to test the suitability of this new device, the VPI, to 

measure the subjective perception and tolerance of vaginal pressure in sexually 

functioning women. We expected that prolonged and gradually increasing vaginal 

pressure in a context of sexual arousal will increase the pleasurableness and the 

unpleasantness threshold of vaginal pressure. We also explored whether the level of 

sexual arousal matters as well, with high levels of sexual arousal leading to larger 

increases in pleasurable sensitivity/ decreases in pain sensitivity compared to low levels 

of sexual arousal. Additionally, we explored the influence of vaginal pressure on 

subjective sexual arousal during sexual films.  

 Sexual arousal and the appraisal of vaginal pressure 
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METHODS 

Participants 

Forty-two women were included in the study. The sample was recruited through 

advertisements at the university, in the local media, and by directly asking people. 

Inclusion criteria included absence of sexual problems, aged between 18 and 45 years, 

good command of the Dutch language, a steady heterosexual relationship for at least 3 

months and being sexually active including coitus. Women were excluded in case of 

pregnancy, breast-feeding, (post-)menopause, major affective disorder, psychotic 

disorder, substance related disorder, posttraumatic stress disorder resulting from abuse 

in the area of the pelvic floor and the genitals (e.g., sexual assault) according to DSM-IV-

TR criteria 10 or if they were taking medication that was likely to interfere with sexuality. 

The study was approved by the Ethical Committee.  

Figure 1 Vaginal Pressure Inducer (VPI) Figure 1: Vaginal Pressure Inducer (VPI) 
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METHODS 

Participants 

Forty-two women were included in the study. The sample was recruited through 

advertisements at the university, in the local media, and by directly asking people. 

Inclusion criteria included absence of sexual problems, aged between 18 and 45 years, 

good command of the Dutch language, a steady heterosexual relationship for at least 3 

months and being sexually active including coitus. Women were excluded in case of 

pregnancy, breast-feeding, (post-)menopause, major affective disorder, psychotic 

disorder, substance related disorder, posttraumatic stress disorder resulting from abuse 

in the area of the pelvic floor and the genitals (e.g., sexual assault) according to DSM-IV-

TR criteria 10 or if they were taking medication that was likely to interfere with sexuality. 

The study was approved by the Ethical Committee.  

Figure 1 Vaginal Pressure Inducer (VPI) Figure 1: Vaginal Pressure Inducer (VPI) 
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Materials 

Stimulus materials 

We selected six film excerpts of 7 minutes each.  These six films consisted of one neutral 

acclimatization film, two high arousal (HA) sexual films, one low arousal (LA) sexual 

film, a HA non-sexual film and a neutral film. Both HA sexual film excerpts depicted 

manual and oral sexual and intercourse scenes. The LA sexual film excerpt depicted 

heterosexual seducing scenes from the same films with dressed actors showing petting 

and kissing. Bare body parts, genital touching or fragments of behavior to undress were 

omitted from the LA sexual film. To control for effects of high arousal per se, we also 

presented a HA non-sexual film, comprising high emotion eliciting excerpts from the 

films  the Eight Day, Life is beautiful and Forrest Gump, ranked with highest scores on 

positive affect and (non-sexual) arousal 165.  

Figure 2: VPI with max filled balloon 
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Description of the Vaginal Pressure Inducer (VPI) 

The VPI consists of an inflatable vaginal balloon that is partially inserted into a synthetic 

handle (Figure 1). The handle ends in a flange, which can be placed against the opening 

of the vagina. The flange prevents too deep insertion, to ensure introital pressure. In the 

middle of the flange a balloon is fixed by pumping just enough water (initial value), so 

that the balloon extends 2 centimeters out of the flange. The balloon is gradually filled 

with body temperature water by a pump until a length of 4-6 cm. When the balloon is 

filled an outward omnidirectional pressure is given to the surrounding tissues. The tube 

of the balloon is connected to a pump to fill the balloon gradually and controllably with 

water (0.83 ml per second). The maximal volume of pumped water after 120 seconds is 

100 ml, by which the inflatable balloon can reach a maximal circumference of 16 cm 

outside the body (Figure 2). 

To insert and fixate the VPI an extension piece is placed around the handle with four 

openings to attach velcro straps, which are subsequently attached to a waist band to 

create a kind of pants. By wearing these pants and- tailoring the straps the flange is 

naturally placed against the vulva inserting the balloon into the introitus of the vagina 

(Figure 3). Figure 4 shows the inflated balloon after 20 seconds; for the picture the 

velcro straps are removed. The VPI can be put on by the participant herself and can be 

Figure 3: VPI with straps 
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remotely controlled to respect privacy of the participant. Because the level of pressure 

on the vaginal wall can be influenced by physical variances and fluctuations of the pelvic 

floor muscles activity, a pressure gauge is used to allow an objective measure of induced 

pressure on the vaginal wall. To control temperature, one thermometer is fixed at the 

underside of the balloon inside the handle. By use of isolated tubes and a hot water tray 

with thermometer the water is kept at circa 37˚C. A new sterilized balloon is used for 

each woman. The VPI is sterilized after each experimental session by use of alcohol.  

PROCEDURE 

The experiment consisted of a single session that took place in a sound-attenuated 

laboratory room at the university. After obtaining informed consent the participant was 

led to the test room where she received detailed information about the set-up of the 

experiment. The participant was instructed to stop the vaginal pressure as soon as the 

pressure felt unpleasant by use of a button. Then the participant was left alone to 

prepare herself using audio support from the research assistant if needed. When the 

participant was ready to start, the computer program started. To acclimatize the 

participant, the experiment started with the presentation of a neutral acclimatization 

Figure 4: VPI inserted balloon straps removed 
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film with pressure induction. Because the data of the acclimatization trial are not critical 

for the aims of the study, these data are not included in the present paper. The 

experiment continued with one of the HA sexual films without vaginal pressure, 

followed by 4 randomized conditions with pressure: a HA sexual film, a LA sexual film, a 

HA non-sexual film and a neutral film. Which of the two HA sexual films was paired with 

the VPI was counterbalanced between participants (see Figure 5).  

Each condition started with short written information about that condition and a 

reminder to check the fastening of the instrument (VPI). In all conditions with pressure 

induction, two minutes after the start of the film the vaginal balloon was gradually filled 

until the participant pressed a button in order to terminate the pressure. By pressing the 
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until the participant pressed a button in order to terminate the pressure. By pressing the 



C h a p t e r  5  

102 

button the movie stopped and the VPI balloon was immediately deflated to its initial 

level by draining the water. If the participant did not press the button, the movie ended 

after 7 min. (i.e. 5 min. of vaginal pressure). To prevent carry-over effects, in between 

films women completed a letter span working memory task of 5 minutes. Then the next 

film excerpt was presented with the same procedure, until all conditions were 

administered. 

In order to control the instruments the level of vaginal pressure and temperature ratings 

were shown by a feedback bar on the monitor of the researcher.  At the end of the 

experiment, a short exit interview took place to probe women’s reactions to the 

experimental procedure followed by a questionnaire regarding the film clips. The total 

duration of the experimental session was about 1½ hour.  

Main outcome measures 

Dependent measures 

Threshold of Unpleasant Vaginal Pressure in seconds (TVPs) 

The time taken to reach the Threshold of Unpleasant Vaginal Pressure (TvP) from start 

pressure to stop pressure/ film is reported in seconds (TVPs). When the button was not 

pressed, the TvP was coded as 300 seconds (end of the film clip). 

Subjective ratings 

After each condition the participant was asked to rate the subjective experience of 

pleasurable and painful vaginal pressure sensations (“Watching the film to which level 

did you experience the following feeling? (“pleasurable/ painful pressure on the 

vagina”) and the subjective sexual arousal (“At this moment, to which level do you feel 

sexually aroused?” on three seven-point Likert scales with the extremes on a 7 point 
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scale “not at all” to “very strong” (range:1-7). Higher scores indicates higher levels of 

pleasureable/ painful pressure sensations and subjective sexual arousal.  

Statistical analyses 

To calculate the influence of the four conditions (HA sexual, LA sexual, HA nonsexual, 

neutral) on the output measures (subjective sexual arousal, unpleasantness thresholds 

and the ratings of pleasurable and painful vaginal pressure) we conducted repeated 

measure ANOVA with condition as a within-subjects factor. If the Mauchly’s test of 

sphericity indicated that the assumption of sphericity had been violated for the 4 

conditions, we corrected degrees of freedom using Greenhouse-Geisser estimates of 

sphericity (ε=.33). Contrasts were used to compare the conditions to each other.  

RESULTS 

Feasibility and tolerability 

The VPI was well tolerated by women. None of the women showed negative reactions or 

interrupted the experiment. The women valued the experiment on a 10-point Likert 

scale ranging from “unpleasant” to “pleasant” with a mean score of 7.2 (range 1-10). Exit 

interviews revealed mainly positive reactions of women concerning the experiment 

varying from “a bit weird”, to “stimulating”, “interestingly”; with respect to the vaginal 

pressure, reactions ranged from “not very pleasant” to “doable”.  
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Descriptive data 

Fifty five women were interested in participation in the current study. 11 women were 

excluded due to:  no relationship (8), use of antidepressants (2) and no response (1). 

After inclusion 2 women dropped out due to illness, leading to a sample of 42 women. 

One experimental session was terminated prematurely due to sound problems. Due to 

technical problems output data of the unpleasantness thresholds of two women were 

not saved. Consequently, subjective ratings were obtained from 41 women, complete 

datasets (including the thresholds and intravaginal pressure) were obtained from 39 

women. 

The mean age of the women was 24 year (range 17-35, SD 6 years) and the women were 

in general well educated (54% higher education). 38 women used hormonal 

contraception. The mean score of the Female Sexual Functioning Index 97,98  was 30.4 

(range 19-35;SD=3.4), indicating that sexual functioning was within a normal range 95.  

Mean mmhg (millimeter of mercury) values across conditions varied between 111.29 

mmhg at start of the film clip (initial value vaginal pressure) to 279.35 mmhg when the 

pressure was terminated, with a maximum measured value of 473.35 mmhg. Mean, 

minimum and maximum values of the unpleasantness thresholds (in seconds), the 

intravaginal pressure at threshold time (in mmhg) and the subjective ratings of 

pleasurable and painful pressure and sexual arousal across conditions are shown in 

Table 1.  
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Table 1: Unpleasantness thresholds, intravaginal pressure and subjective ratings 

by Condition 

Unpleasantness thresholds (in seconds) and intravaginal pressure at threshold 
time (in mmhg) by Condition in 39 women 

HA Sex + 
Pressure 

LA Sex + 
Pressure 

HA Non-
Sex + 
Pressure 

Neutral + 
Pressure 

HA Sex No 
Pressure 

M  (SD) M  (SD) M (SD) M  (SD) M (SD) 
Unpleasantness 
threshold (in 
seconds) 

19.73 
(6.21) 

19.93 
(6.46) 

19.01 
(5.95) 

18.73 
(5.65) - 

min - max 12.57 - 
30.08 

12.59 –
30.04 

12.22 – 
30.04 

12.46 – 
30.09 

Intravaginal 
Pressure (in mmhg) 
at threshold time 

270.86 
(54.92) 

279.35 
(53.87) 

265.14 
(42.89) 

263.21 
(46.58) 

120.91 
(24.63) 

min - max 200.46 –
435.6 

193.04 –
398.64 

204.17 –
364.69 

197.85 –
391.13 

40.84 – 
164.43 

Pleasurable and Painful Pressure & Sexual Arousal by Condition: Mean scores (7-
point scale) in 41 women 

HA Sex + 
Pressure 

LA Sex + 
Pressure 

HA Non-
Sex + 
Pressure 

Neutral + 
Pressure 

HA Sex No 
Pressure 

Pleasurable 
Pressure 

4.24 
(1.66) 3.44 (1.6) 2.33 (1.62) 2.81 (1.6) 3.02 (1.72) 

Painful Pressure 2.49 
(1.49) 2.61 (1.6) 2.81 (1.6) 2.81 (1.54) 1.15 (.42) 

Subjective Sexual 
Arousal 

4.15 
(1.51) 2.73 (1.4) 1.81 (1.1) 1.98 (1.35) 3.49 (1.44) 

Note: HA Sex + Pressure= High Arousal Sex film with Pressure; LA Sex + Pressure = 
Low arousal Sex film with Pressure; HA Non-Sex + Pressure = High Arousal Non- 
Sexual film with Pressure;; HA Sex No Pressure = High Arousal Sex film without 
Pressure; M = Mean rates from start pressure to stop film (pressure). SD = Standard 
Deviation 

Manipulation check sexual stimuli 

There was a significant main effect of condition on sexual arousal F(2.5,100.07)=56.11, 

p<.001, r=.36. Contrasts revealed that ratings of sexual arousal of the HA sexual film 
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F(1,40)=84.18, p<.001, r=.68 and the LA sexual film F(1,40)=16.29, p<.001, r=.29 were 

significant higher than the ratings of the neutral film; the ratings of sexual arousal of the 

HA sexual film were significant higher than the ratings of the LA sexual film 

F(1,40)=41,05, p<.001, r=.5.  

Unpleasantness Threshold 

There was a significant main effect of condition on the threshold of unpleasant vaginal 

pressure (TVPs) F(2.38, 90.51)=4.76, p<.01, r=.05. Contrasts revealed that compared to 

the neutral film, both the HA sex film F(1,38)=4.95, p<.05, r=.12. and the LA sex film 

F(1,38)=7.91, p<.01, r=.17 increased the threshold of unpleasant vaginal pressure. When 

compared to the HA nonsex film, the threshold of unpleasant vaginal pressure was also 

increased by both sex films: the HA sex film F(1,38)=5.07, p<.05, r=.12 and the LA sex 

film F(1,38)=7.17, p=.01, r=.16. Although the tolerance of the vaginal pressure increased 

in the context of sexual arousal, no cross-conditional differences were found in the 

measured level of intravaginal pressure.  

Pleasurable and Painful Pressure 

There was a significant main effect of stimulus type on pleasurable vaginal pressure 

F(2.06, 82.44)=30.4, p<.001, r=.27. Contrasts revealed that the ratings of pleasurable 

vaginal pressure of the HA sexual film F(1,40)=30.85, p<.001,r=.44 and the LA sexual 

film F(1,40)=15.89, p<.001, r=.28 were significant higher than the ratings of the neutral 

film; the ratings of the neutral film F(1,40)=9.24, p<.01, r=.19 were significant higher 

than the ratings of the HA non-sexual film; the ratings of the HA sexual film were 

significant higher than the ratings of the LA sexual film F(1,40)=14,27, p≤.001, r=.26. 

There was no significant main effect of condition on painful vaginal pressure. 
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Vaginal Pressure and subjective sexual arousal 

Additionally, we explored the influence of vaginal pressure on sexual arousal. A paired-

samples t-test revealed that the HA sexual film with pressure evoked significantly higher 

levels of subjective sexual arousal t(1,40)=3.66, p=.001, d=0.57 than the HA sexual film 

without pressure.  

DISCUSSION 

The current study aimed at testing a new device, the Vaginal Pressure Inducer (VPI), 

developed to gradually induce increasing vaginal pressure in a standardized and 

controlled manner in the introitus vaginae. Because this is a first exploratory study, 

aiming to validate the instrument, we focused specifically on the influence of sexual 

stimuli on the threshold of unpleasant vaginal pressure and the level of pleasurable and 

painful vaginal pressure in a sexually functional sample of women. The results 

confirmed that unpleasantness thresholds as well as ratings of pleasurable vaginal 

pressure increased in the context of sexual stimuli, when compared to the neutral 

condition. Comparing HA sexual stimuli to LA sexual stimuli, the results confirmed that 

HA sexual stimuli are associated with higher ratings of pleasurable vaginal pressure, but 

HA sexual stimuli were not associated with heightened unpleasantness thresholds of 

vaginal pressure. Only HA sexual stimuli had a positive effect on the experience of 

vaginal pressure whereas HA non-sexual stimuli negatively affected ratings of 

pleasurable vaginal pressure, indicating the specificity of our effects. Furthermore, the 

results suggested that vaginal pressure in the context of a HA sexual film increased 

subjective sexual arousal compared to a HA sexual film without pressure. The results 

showed that gradually increasing vaginal pressure, as applied by the VPI, was well 

tolerated by the women. The results provide initial support for the VPI as a device to 

measure the threshold and pleasurable appraisal of vaginal pressure in the context of 

sexual stimuli.  
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Vaginal Pressure and subjective sexual arousal 

Additionally, we explored the influence of vaginal pressure on sexual arousal. A paired-

samples t-test revealed that the HA sexual film with pressure evoked significantly higher 

levels of subjective sexual arousal t(1,40)=3.66, p=.001, d=0.57 than the HA sexual film 

without pressure.  

DISCUSSION 

The current study aimed at testing a new device, the Vaginal Pressure Inducer (VPI), 

developed to gradually induce increasing vaginal pressure in a standardized and 

controlled manner in the introitus vaginae. Because this is a first exploratory study, 

aiming to validate the instrument, we focused specifically on the influence of sexual 

stimuli on the threshold of unpleasant vaginal pressure and the level of pleasurable and 

painful vaginal pressure in a sexually functional sample of women. The results 

confirmed that unpleasantness thresholds as well as ratings of pleasurable vaginal 

pressure increased in the context of sexual stimuli, when compared to the neutral 

condition. Comparing HA sexual stimuli to LA sexual stimuli, the results confirmed that 

HA sexual stimuli are associated with higher ratings of pleasurable vaginal pressure, but 

HA sexual stimuli were not associated with heightened unpleasantness thresholds of 

vaginal pressure. Only HA sexual stimuli had a positive effect on the experience of 

vaginal pressure whereas HA non-sexual stimuli negatively affected ratings of 

pleasurable vaginal pressure, indicating the specificity of our effects. Furthermore, the 

results suggested that vaginal pressure in the context of a HA sexual film increased 

subjective sexual arousal compared to a HA sexual film without pressure. The results 

showed that gradually increasing vaginal pressure, as applied by the VPI, was well 

tolerated by the women. The results provide initial support for the VPI as a device to 

measure the threshold and pleasurable appraisal of vaginal pressure in the context of 

sexual stimuli.  
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The finding that sexual stimuli increased the unpleasantness threshold and 

pleasurableness of vaginal pressure opposes the pattern of earlier studies showing that 

sexual arousal increased genital (pain) sensitivity 54,77, while vaginal vibratory sensation 
76 and pleasurable ratings remained unchanged 77. These contradicting findings may 

partly be attributed to methodological differences across studies. The VPI is the first 

instrument by which genital pressure can be applied in private by means of a remotely 

controlled device. Studies thus far required the presence of a research assistant applying 

the sensory tests. This may have moderated the outcome unintentionally, for example, 

by inducing heightened self-awareness, distraction from sexual stimuli or negative affect 

(e.g., shame). Research has shown that female sexual arousal is context-dependent and 

thus highly influenced by external laboratory cues-166-168. These methodological 

differences may preclude a direct comparison between the current data of the VPI and 

extant measurements of genital sensitivity.  

Note that the current study is the first study to demonstrate elevated unpleasantness 

thresholds and ratings of pleasurable vaginal pressure as a function of subjective sexual 

arousal in a sexually functional sample. This might be a clinically relevant finding, since 

genuine vaginal pressure apparently is appraised as pain in genital pain patients 169. It 

might be interesting to further explore this option by comparing women with and 

without genital pain in a future study. This may provide targets for intervention and 

help to develop evidence-based personalized interventions of genital pain. The finding 

that an increase of subjective sexual arousal is associated with increased ratings of 

pleasurable vaginal pressure in the context of HA sexual stimuli, compared to LA sexual 

stimuli, confirms the positive influence of higher levels of subjective sexual arousal on 

the appraisal of genital pressure sensations. Additionally, indications were found that 

vaginal pressure may heighten subjective sexual arousal during HA sexual films, which 

may implicate that vaginal pressure can potentiate sexual arousal in sexually functional 

women.  

The findings illustrate the sensitivity of the VPI to differentiate the level of 

pleasurableness of vaginal pressure as a function of different arousal levels. This 

suggests that the VPI seems well suited to assess the influence of several vulnerability 

factors on the appraisal of vaginal pressure and the relationship with genital pain. The 

VPI may also be useful for diagnostic and treatment purposes, e.g. learning to associate 
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high levels of subjective sexual arousal to gradually increasing levels of vaginal pressure 

(counterconditioning). The prolonged and gradual increase of vaginal pressure together 

with the remote control of the VPI, provide a suitable instrument to assess vaginal 

pressure tolerance in a sexual context.  

Limitations 

One limitation of the current study is the experimental design. Considering that sexual 

arousal in women is highly context dependent, we expected that the experience of 

vaginal pressure is probably highly related to intrapersonal and relationship factors, 

which are not included in the current study. To receive more information about the 

ecological validity of the experienced vaginal pressure, we will ask participant 

perceptions to which level their experience with the VPI was actually consistent with 

their experience of vaginal pressure outside the laboratory during intercourse. To 

increase extern validity of the VPI the influence of partners’ presence in the lab will be 

assessed in future studies. 

In order to assess the suitability of the VPI and given the invasive nature of the 

instrument, we decided to start the experiment with an acclimatization trial followed by 

a HA sexual film without pressure. Concerning the possibility of a priming effect, the 

data on the influence of vaginal pressure on (sexual) affect should be interpreted with 

caution. Future studies should confirm this finding using a fully randomized order of 

presentation. Additionally, the test –retest reliability of the VPI has to be further 

investigated.  

The current study focused on the affective dimension of pain using a within-subject 

design by assessing the influence of subjective sexual arousal on the appraisal of vaginal 

pressure. To prevent eliciting a hypervigilance response towards possible pain 

sensations in participants, we measured the unpleasantness thresholds and not pain 

sensitivity by gradually increasing vaginal pressure. To provide more insight in the 

relationship between the (un)pleasurableness of vaginal pressure and genital pain 

sensitivity, the VPI could also be used to obtain objective data for pain sensitivity (the 
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amount of pumped water, ml; along with the measured intravaginal pressure, mmhg) in 

future studies.  

A restriction of the VPI is that the instrument is hard to combine with physical indices of 

genital arousal. Future research needs to explore other types of physical arousal 

measures that may be compatible with the VPI, such as oxygenation-temperature 

method, lubrication, the vaginal pulse amplitude (VPA) to get a more complete picture of 

the role of sexual arousal in relation to vaginal pressure.  

Conclusions 

The current findings indicate the importance of sexual stimuli for the heightening of 

unpleasantness thresholds as well as the increase of pleasurableness of vaginal 

pressure. Explicit sexual stimuli fortified the pleasurableness of vaginal pressure 

paralleled by an increase of subjective sexual arousal. The results provide initial support 

of the VPI as a device to investigate various determinants of the tolerance and 

pleasurable appraisal of vaginal pressure in a context of sexual arousal. 
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Chapter 6

Vaginal Pressure: Pain or Pleasure? 
The role of individual differences and context-
dependent expectations in sexual and non-
sexual contexts

R.J. Melles, M.M. Ter Kuile, M.D. Dewitte, M.L. Peters
submitted
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ABSTRACT 

Genital pain is associated with increased anxiety, pain vigilance and impaired sexual 

arousal. The current study aimed to assess the role of these individual differences 

regarding the appraisal of genital pressure and a possibly mediating role of (pain and 

positive) expectations in both a sexual and non-sexual context. We induced gradually 

increasing vaginal pressure in sexually functional women in a neutral acclimatization 

condition followed by a sexual and a non-sexual condition. In the acclimatization 

condition anxiety, higher pain vigilance and lower sexual arousability were associated 

with painful pressure. Pain expectations mediated the relationships of both anxiety and 

pain vigilance with painful pressure. Associations were found between pain 

expectations and painful pressure in the non-sexual context and between sexual 

arousability and pleasurable pressure in the sexual context. The results suggest that 

higher trait anxiety and pain vigilance and lower sexual arousability increase the 

vulnerability for pain in first experienced vaginal pressure. Pain expectancies may play a 

role in persisting and predicting genital pain. Sexual arousability may help to prevent 

painful and increase pleasurable vaginal pressure. Therefore, to prevent and overcome 

intercourse pain increasing sexual arousal as well as pain expectancy violation are 

important targets of both sex education and treatment. 

INTRODUCTION 

Intercourse pain is common among women, with prevalence rates around 15% 86. 

Several individual differences are found to be related to intercourse pain. Various 

studies have shown that, among other things, enhanced distress, anxiety 170-173 pain 

vigilance 42,71,174 and impaired sexual arousal during sexual contact may play a role in 

women with genital pain 31,38,160,175. The impact of these more distal, individual 

differences in genital pain might be mediated by more context-related, proximal factors 

like pain expectations. Thus far in the field of genital pain no study has examined the 

role of pain expectations on painful genital sensations; neither a mediating role of pain 
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expectations on genital pain has been assessed. Yet we know from studies in other pain 

conditions that expectation play an important role in increasing pain intensity 176-180. In 

turn, expectations are shaped by individual differences like anxiety and pain vigilance 
181-185. Applied to genital pain, we can expect that trait anxiety and pain vigilance

increase fearful pain expectations towards intercourse because fear is found to elicit

pelvic floor muscle activity 23 and reduce sexual arousal 44,60. The combination of

increased pelvic floor muscle activity and reduced sexual arousal results in greater

friction between the penis and the vulvar skin, which can result in pain that completes

the vicious fear-genital pain circle 33. There is some evidence supporting the suggested

initiating role of anxiety and pain expectations for the genital pain circle. One study

found that young women with genital pain reported more anxiety and fear as well as

heightened expectations of pain towards their first intercourse. However, because fear

and expectations were reported retrospectively, recall bias cannot be excluded 174. A

recent study in women with dyspareunia showed that heightened pain anxiety scores

were associated with stronger generalization of pain expectancies towards a “safe”

erotic conditioned stimulus 36. Furthermore, manipulation of pain expectations affected

the sexual arousal response showing that heightened pain expectations reduced genital

sexual arousal 67. Taken together, it is plausible that women with higher anxiety- and

pain vigilance who experience impaired sexual arousal may be at risk to develop more

context- and stimulus-dependent pain expectations, which may increase genital pain.

In addition, for the appraisal of genital sensations, the context, e.g. the presence of sexual 

stimuli is found to be important for eliciting sexual arousal 168. Germane to this, higher 

sexual arousability as well as sexual arousal expectations may prevent genital pain, 

whereby sexual arousal expectations are likely to mediate the relationship of sexual 

arousability and genital pain. It is unknown yet whether the association between 

individual differences and the appraisal of genital sensations depends on the presence of 

sexual stimuli and whether sexual arousal expectations will be associated with a positive 

appraisal of genital sensations. The first aim of the current study is to investigate the 

role of anxiety, pain vigilance and sexual arousability in predicting painful genital 

sensations, i.e. vaginal pressure and whether the relationship between anxiety, pain 

vigilance as well as sexual arousability and painful vaginal pressure is mediated by pain 
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expectations as well as sexual arousal expectations in both a sexual and non-sexual 

context.  

In a sexual context, vaginal pressure may also induce a pleasurable experience. As sexual 

stimuli direct our focus of attention and thereby eliciting sexual arousal 1, this 

pleasurable affective, high attention demanding context may facilitate a positive 

appraisal of genital sensations 186,187. This fits with the finding of two recent studies 

showing that women report heightened pleasurableness ratings of vaginal pressure in a 

sexual context compared to a non-sexual context  188,189. It is conceivable that also 

individual differences, especially sexual arousability, may play a role in experiencing 

pleasurable vaginal pressure. Likewise, positive expectations, i.e. expectations of sexual 

arousal may mediate this relationship.   

To assess the appraisal of genital pressure we used the recently developed Vaginal 

Pressure Inducer (VPI) 188. The VPI allows administering a prolonged and dispersed 

vaginal pressure in the vaginal introitus; exactly there where the penis exerts the largest 

pressure during penetration and where genital pain is mostly reported. Using the VPI, 

we tested the role of individual differences as well as proximal context-dependent 

expectations in the experience of vaginal pressure in terms of pain and pleasurableness, 

in a sexual and a non-sexual context.  

Hypotheses 

We expect that i) the experience of painful vaginal pressure will be positively related to 

anxiety and pain vigilance and negatively related to sexual arousability in the presence 

as well as absence of sexual stimulation; ia) pain expectations of the vaginal pressure 

will mediate these relationships; ib) sexual arousal expectations of vaginal pressure will 

mediate the relationship between lower levels of sexual arousability and painful vaginal 

pressure in the presence of sexual stimulation; ii) the experience of pleasurable vaginal 

pressure will be positively related to sexual arousability; iia) sexual arousal expectations 

of vaginal pressure will mediate this relationship.  
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METHODS 

Participants 

Fifty-five women were interested in participation in the current study. Eleven women 

were excluded due to: no relationship (8), use of antidepressants (2) and no response 

(1) (see for exclusion criteria: 188). After inclusion two women dropped out due to

illness, leading to a sample of 42 women without sexual problems. One experimental

session was terminated prematurely due to problems with the sound when showing the

film clips. Consequently, subjective ratings were obtained from 41 women.

The mean age of the 41 women was 24 years (range 17-56, SD 6 years) 51% had had 

higher education. Thirty-seven women used hormonal contraceptives. The mean score 

of the Female Sexual Functioning Index  97,98  was 30.3 (range 19-35; SD=3.4) showing 

that most women scored within the range of adequate sexual functioning 95.  

Materials 

Stimulus materials 

For the experiment six film excerpts of 5 minutes each were used: one neutral 

acclimatization film, two explicit sexual films, one erotic sexual film, one emotional non-

sexual film and a neutral film. For the aim of the current study, the data of the 

acclimatization film, the neutral film and one of the two explicit sexual film excerpts 

were used. For the neutral and acclimatization film, film fragments from a nature 

documentary of David Attenborough, BBC Life were used. The explicit sexual film 

excerpts depicted manual and oral sexual and intercourse scenes. The emotional non-

sexual film and the low arousal sexual film condition are beyond the scope of the study 

and are described elsewhere 188. 
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Description of the Vaginal Pressure Inducer (VPI) 

The VPI consists of an inflatable soft rubber balloon placed in a synthetic handle that 

ends in a flange situated against the vaginal opening, which ensures that the pressure is 

experienced in the vaginal introitus. The balloon is gradually filled with body 

temperature water by a pump until a length of 4-6 cm and a maximal circumference of 

16 cm outside the body. When the balloon is filled an outward omnidirectional pressure 

is given to the surrounding tissues.  

To guarantee privacy the VPI is remotely controlled and pieced onto a kind of pants by 

which it can be administered by the participant herself. The VPI has proven to be valid to 

examine the appraisal of vaginal pressure as a function of sexual arousal in two recent 

studies 188,189. 

PROCEDURE 

For a detailed description of the procedure we refer to our prior publication 188. To 

acclimatize the participant, the experiment started with the presentation of the neutral 

film with pressure induction. This was followed by an explicit sex film clip without 

pressure induction. Next, 4 different film clips with pressure induction were shown in 

randomized order: an explicit sex film, an erotic film, a neutral film and an emotional 

non-sexual film. For the purpose of the current study the data of the acclimatization 

condition as well as the randomized neutral non-sexual film were used for the non-

sexual context; the explicit sex film was used for the sexual context.  For the entire study 

two different explicit sex films were used for the condition with and without pressure; 

which film was paired with pressure was randomized. Consequently for the present 

study, participants watched one of two different sex films. Data were checked for 

systematic differences between the two films, but no effect on outcome was present (p > 

.47).  
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Prior to each condition subjective ratings of expectations were collected. We measured 

the level of painful, threatening and sexual arousal expectations towards the vaginal 

pressure. Because threat expectations showed a floor effect, only the painful and sexual 

arousal expectation scales were used for the present study. Two minutes after the start 

of the film the vaginal balloon was gradually filled until the vaginal pressure was 

experienced as unpleasant. Then the participant pressed a button in order to terminate 

the pressure. Simultaneously the film was terminated followed by subjective evaluations 

of experienced pain and experienced pleasurableness of the vaginal pressure. To 

prevent carry-over effects, in between films women completed a letter span working 

memory task of 5 minutes. The total duration of the experimental session was about 1½ 

hour.  

Primary Outcome Measures 

Subjective experiences of pleasurable and painful vaginal pressure sensations were 

measured with the question: “While watching the film to what extent did you experience 

a pleasurable vaginal pressure on the vagina?” “While watching the film to what extent 

did you experience a painful pressure on the vagina?” The questions were rated on two 

seven-point Likert scales ranging from “not at all” to “very strong” (range:1-7). Higher 

scores indicate higher levels of pleasurable/ painful pressure sensations.  

Possible Predictors 

Trait Anxiety was assessed using the well validated trait subscale of the State-Trait 

Anxiety Inventory (STAI), which consists of 20 items rating anxiety on a four-point 

Likert scale of 1 (almost never) to 4 (almost always) 190,191. Higher scores indicate 

greater anxiety, and total scores can range from 20 to 80. The internal consistency of 

participants’ data in our sample was satisfactory for the TRAIT subscale, Cronbach’s α= 

.81.  
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Prior to each condition subjective ratings of expectations were collected. We measured 

the level of painful, threatening and sexual arousal expectations towards the vaginal 

pressure. Because threat expectations showed a floor effect, only the painful and sexual 

arousal expectation scales were used for the present study. Two minutes after the start 
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experienced as unpleasant. Then the participant pressed a button in order to terminate 

the pressure. Simultaneously the film was terminated followed by subjective evaluations 

of experienced pain and experienced pleasurableness of the vaginal pressure. To 

prevent carry-over effects, in between films women completed a letter span working 

memory task of 5 minutes. The total duration of the experimental session was about 1½ 

hour.  
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measured with the question: “While watching the film to what extent did you experience 

a pleasurable vaginal pressure on the vagina?” “While watching the film to what extent 

did you experience a painful pressure on the vagina?” The questions were rated on two 

seven-point Likert scales ranging from “not at all” to “very strong” (range:1-7). Higher 

scores indicate higher levels of pleasurable/ painful pressure sensations.  

Possible Predictors 

Trait Anxiety was assessed using the well validated trait subscale of the State-Trait 

Anxiety Inventory (STAI), which consists of 20 items rating anxiety on a four-point 

Likert scale of 1 (almost never) to 4 (almost always) 190,191. Higher scores indicate 

greater anxiety, and total scores can range from 20 to 80. The internal consistency of 

participants’ data in our sample was satisfactory for the TRAIT subscale, Cronbach’s α= 

.81.  
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Pain vigilance for pain sensations was assessed with the Pain Vigilance and Awareness 

Questionnaire (PVAQ) 192, which contains 16 items rated on a 6-point scale. Higher 

scores indicate greater pain vigilance, and total scores range between 0 and 90. The 

Dutch version of the PVAQ has been reported to be reliable and valid 193. The internal 

consistency of participants’ data in our sample was satisfactory, Cronbach’s α= .88. 

Sexual arousability was assessed with the four-item sexual arousal subscale of the FSFI 

rated on a 6-point scale. The internal consistency of participants’ data in our sample was 

satisfactory for the FSFI arousal subscale (α = .80). To correct the negative skewed (-

1.17) distribution, indicating that the participants had a relatively high score on this 

subcale, we normalized the distribution using reversed and SQRT transformed scores 

for the calculations. To increase readability we report higher FSFI arousal scores as 

higher sexual arousal in the current manuscript.  

Possible Mediators 

Subjective expectations of vaginal pressure were measured with the question “What do 

you expect from the vaginal pressure?”  “Not painful/ painful” “What do you expect from 

the vaginal pressure?”  “sexually arousing/ not sexually arousing”. Scores were obtained 

by use of a Visual Analogue Scale (VAS) ranging from 0-100. Higher scores indicate 

higher pain and higher sexual arousal expectations. To exclude a possible learning effect 

concerning expectations in all analyses we used the expectation scales of the 

acclimatization condition s, i.e. when women had not yet experienced the pressure 

induction. 

Statistical analyses 

Descriptive statistics were calculated for all variables. To evaluate whether the context-

dependent expectations mediated the relationship of the individual differences with 

painful pressure, mediation analyses were performed using linear regression analyses. 

In the first step, painful vaginal pressure was regressed on the putative predictors. 
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Separate analyses were carried out with anxiety, pain vigilance and sexual arousability 

as predictors. In case of a significant relationship between one of these predictors and 

painful vaginal pressure, the second step added either painful expectation or sexual 

arousal expectation to the equation. The mediating role of painful expectations was 

analysed for the acclimatisation condition, the non-sexual as well as the sexual context; 

the mediating role of sexual arousal expectations was analysed only in the sexual 

context to fit with our hypotheses. To evaluate whether expectations mediated the 

relationship between the individual differences and painful vaginal pressure, the 

standard error of the mediated effect was bootstrapped 194.  

To evaluate whether sexual arousal expectations mediated the relationship of sexual 

arousal with pleasurable vaginal pressure in the sexual context similar mediator 

analyses were performed. Pleasurable vaginal pressure was regressed on sexual arousal 

together with sexual arousal expectations. 

RESULTS 

Painful pressure 

Separate regression analyses showed that anxiety (β=0.31, p=.05), pain vigilance 

(β=0.31, p=.05) as well as sexual arousability (β=-0.33, p=.03) significantly predicted 

painful pressure in the acclimatization condition. When the mediator pain expectations 

was included in the regression equation, the relationship between anxiety and painful 

pressure (β=0.22, p=.15) and between pain vigilance and painful pressure (β=0.19, 

p=.22) as well as the relationship between sexual arousability and painful pressure (β=-

0.28, p=.06) were no longer significant. When the standard error of the mediated effect 

was bootstrapped, pain expectations proved to be a significant mediator of the 

relationship between anxiety and painful pressure (β=0.35, p=.02 (95% [BCI.0008-

.0418]) and of the relationship between pain vigilance and painful pressure (β=0.34, 
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p=.03 [BCI.0002-.0407]), but pain expectations was not a significant mediator of the 

relationship between arousability and painful pressure (95% BCI -1.4384-.3539=ns).  

In the randomized non-sexual context, separate regression analyses indicated that 

anxiety, pain vigilance and sexual arousability did not significantly predict painful 

pressure (β<0.24; p>.14). Because the individual difference variables were not 

associated with painful pressure in this condition, the mediation analyses were omitted. 

However, we did regress painful pressure on pain expectations per se and found a 

significant association between pain expectations of vaginal pressure with painful 

pressure (β=0.33; p=.04).  

In the sexual context, separate regression analyses indicated that anxiety, pain vigilance 

and sexual arousability did not significantly predict painful pressure (β≤0.25; p≥.12). 

However, we did regress painful pressure in the sexual context on pain expectations per 

se and found a marginally significant association between pain expectations of vaginal 

pressure with painful pressure (β=0.3; p=.056).  

Pleasurable pressure 

Separate regression analyses indicated that sexual arousability significantly predicted 

pleasurable vaginal pressure (β=0.31, p= .049) in a sexual context. This association did 

not appear to be mediated by expectations. When pleasurable vaginal pressure was 

regressed on sexual arousal together with pain or sexual arousal expectations, neither 

pain expectations (β=0.13; p=.4) nor sexual arousal expectations (β=0.10; p=.56) was 

significantly associated with pleasurable vaginal pressure.   
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DISCUSSION 

The current study aimed to assess the role of trait anxiety, pain vigilance, sexual arousal 

and expectations in the experience of vaginal pressure and to explore whether these 

associations are mediated by (both pain and sexual arousal) expectations. We tested the 

association between these predictors and the appraisal of vaginal pressure in the 

acclimatisation non-sexual condition, as well as in two randomized conditions 

presenting sexual and non-sexual stimuli. In line with our expectations, the results 

confirmed the predictive value of trait anxiety, pain vigilance and lower sexual 

arousability for genital pain sensations, yet only in the acclimatisation condition where 

no sexual stimulation is presented. Pain expectations were found to mediate the 

relationships between anxiety as well as pain vigilance and painful vaginal pressure. In 

the subsequent non-sexual  and sexual conditions individual differences were not 

associated with painful pressure. However, pain expectations were significantly and 

positively associated with painful pressure in the non-sexual condition, and marginally 

significantly and positively associated with painful pressure in the sexual condition. 

Sexual arousal expectancies were not associated with painful pressure. Sexual 

arousability was significantly and positively associated with pleasurable vaginal 

pressure.  

This is the first study to examine the role of trait anxiety, pain vigilance and sexual 

arousability regarding the appraisal of induced genital sensations in both a sexual and 

non-sexual context. Associations between trait anxiety, pain vigilance and lower sexual 

arousability and painful genital sensations were observed in the acclimatization non-

sexual condition only. This was expected as higher trait anxiety and pain vigilance may 

provoke pelvic floor muscle tension as well as impaired sexual arousal leading to genital 

pain 2. The current finding corroborates other findings showing an interrelationship 

between these variables and genital pain 38,71,170,171,174. However, in the subsequent non-

sexual and sexual condition no relationships were observed between individual 

differences and painful appraisals. This might suggest that individual differences play a 

more prominent role with novel experiences where people do not know what to expect. 

Under these circumstances, habitual tendencies may more strongly shape expectancies 

and subsequently also the actual experiences of people. Apparently, the repeated 
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exposure to the vaginal pressure over the course of the experiment may have comforted 

the participants and overruled their pre-existing apprehension.   

In contrast to the absence of an effect of more stable individual difference variables, pain 

expectations were associated with painful pressure in the non-sexual conditions. In the 

acclimatization trial, where participants were exposed to the vaginal pressure for the 

first time, pain expectations mediated the relationships between anxiety/ pain vigilance 

and painful pressure. In the subsequent non-sexual condition pain expectations seemed 

to persist and predict painfull vaginal pressure, as pain expectations were significantly 

and positively related to pain ratings in the non-sexual context. This underscores the 

important role of pain expectations as previous studies emphasize an important role of 

pain expectations to predict pain. 

 In the sexual condition pain expectations were marginally related to pain ratings. It is 

conceivable that the presence of sexual stimuli may have directed the focus of attention, 

thereby distracting the attention away from possibly pain-related expectations. 

Together with the elicited sexual arousal, commonly experienced as a highly pleasurable 

affect, the sexual context may facilitate a positive appraisal of genital sensations. In other 

words: the high attention demanding sexual context may overrule a possible preexisting 

apprehension, especially because the participants had no genital pain disorder as the 

present study is conducted in a sexually functional population.   

Together these findings suggest that tackling pain expectations may be an important 

target of treatment. Several process-related studies have indeed established that 

targeting expectations is feasible and can improve clinical outcomes. In the field of non-

sexual pain, a meta-analysis showed that patients' pain can be relieved using 

interventions that tap into pain expectation 176. In studies on anxiety, increasing 

evidence shows that 'belief disconfirmation' e.g. expectancy violation is important to 

overcome anxiety (see for an overview of studies: 195. This fits with the clinical 

experience applying therapist-aided exposure treatment in women with vaginismus 196. 

Women with vaginismus report high levels of genital pain and pain/ penetration anxiety 
25 resulting in an involuntary spam of the pelvic muscles which hinders vaginal 

penetration. During therapist-aided exposure therapy expectancy violation towards 

vaginal penetration is one of the most important targets of treatment. Therapist-aided 
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exposure has proved to be highly effective with success ratings of 89% 58,59 and the 

therapeutic outcome was mainly mediated by changes in catastrophic and pain related 

penetration beliefs 196. Together these findings suggest that (modifying) expectations of 

genital pain sensations may predict (release of) genital pain. Moreover, the observed 

predictive role of the more proximal pain expectations for genital pain may question the 

influence of the commonly given instruction to report the level of experienced pain to 

participants prior to sensory testing in experimental studies. This may introduce an 

unintentional effect of expectation of pain which may increase pain sensitivity. 

Measuring both painful and positive appraisals in sexual and non-sexual contexts in 

experimental studies may prevent this effect.  

The finding that sexual arousability predicted lower rates of painful vaginal pressure in 

a non-sexual context together with higher rates of pleasurable vaginal pressure in a 

sexual context can be explained by a positive associative learning process. Research has 

shown that enhancing pleasurable stimulation and sexual arousal may decrease pain by 

mitigating pain sensitivity during sexual activity 77,197,198. These findings are consistent 

with recent studies showing increased (state) sexual arousal to be associated with 

decreased painful - and increased pleasurable vaginal pressure  188,189. The absence of an 

association of sexual arousal expectations and painful as well as pleasurable vaginal 

pressure may be attributed to our decision to use the first expectation ratings only, in 

order to avoid that expectations would reflect the actual experience of pain and sexual 

arousal in previous trials. It is likely that vaginal pressure may elicit sexual arousal 

expectations only when sexual stimuli are expected. Our results suggest that positive 

experiences with sexual arousal may prevent painful and increase pleasurable vaginal 

pressure.    

Limitations 

The present study has several limitations. First, to prevent negative conditioning 

participants were instructed to stop the vaginal pressure as soon as it felt unpleasant. 

This may have reduced pain expectations as well as pain ratings. In addition, the study is 

conducted in a sexually functional population, which impedes any firm conclusion to be 
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drawn on genital pain. Women with genital pain may have learned to associate genital 

pressure with pain and they usually experience the genital pain in a sexual context. 

Future research should include women with and without genital pain to explore the 

influence of these different learning processes on the appraisal of genital pressure in 

both a sexual and non-sexual context.  

Another limitation of the present study is that a learning effect may have influenced the 

outcome as the acclimatization trial was prior to the randomized conditions. This may 

have prevented finding a significant association between individual differences and 

painful appraisals in the randomized sexual and non-sexual conditions.  

 

Conclusions 

The current study suggests that to prevent and overcome intercourse pain interventions 

should focus more on increasing sexual arousal and modifying pain expectations 

towards (first) intercourse. Both can be effectuated by sex education as well as cognitive 

behavioural treatment.   
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Chapter 7

Summary and General Discussion 
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Introduction 

The aim of the research reported on in the current thesis was to explore both 

psychological risks and resilience factors related to painful or pleasurable vaginal 

penetration.  

Based the information processing model of sexual arousal and the cognitive behavioural 

model of genital pain, we investigated the potential role of attentional bias and implicit 

and explicit negative associations with erotic stimuli. Furthermore, we explored the 

value of sexual arousal for a positive appraisal of vaginal pressure. We conducted five 

experimental studies. In this concluding chapter we first summarize the findings of the 

studies, and then discuss them in relation to the Cognitive Behavioural (CB) model of 

genital pain and the cognitive processing model of sexual arousal, both of which have 

been presented in chapter 1. We will address the limitations of the studies and discuss 

suggestions for future research. The chapter ends with a discussion of implications for 

the treatment of female genital pain.  

Summary of the studies 

The first study (Chapter 2) investigated whether increased attentional bias for sex-

related threats (e.g, pain) and less implicit incentive valence (“wanting”) may play a role 

in the impairment of sexual arousal and the experience of genital pain. We also assessed 

if differences in threat and incentive processing may help to explain the greater 

persistence of coital avoidance in women with vaginismus compared to those with 

dyspareunia. For this purpose, three groups of women (vaginismus, dyspareunia and 

controls) completed a Visual Search Task (VST) to assess attentional bias, and a single-

target Implicit Association Test (st-IAT) to measure implicit “threat and wanting” 

associations regarding vaginal penetration stimuli. No group differences were found in 

attentional bias or implicit associations. Furthermore, correlational analyses showed 

that delayed detection of sex stimuli and stronger implicit threat associations were 

related to lower sexual arousal in daily life in all women. These findings do not 

corroborate the view that attentional bias for pain or sex contributes to genital pain, or 
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that differences in coital avoidance can be explained by differences in attentional bias or 

implicit threat/incentive associations. However, the correlational findings are consistent 

with the view that implicit threat associations and impaired attention for sex stimuli 

may interfere with the generation and development of sexual arousal.  

In the next study (Chapter 3) we explored the role of negative general affective valences 

of erotic stimuli in women with vaginismus. To this aim, global affective associations 

with erotic (non-penetration) stimuli as well as vaginal penetration stimuli were 

assessed in women with vaginismus and control women. We additionally explored 

group differences regarding implicit and explicit threat associations with sexual 

penetration stimuli. Implicit threat associations were assessed using a version of the st-

IAT comparable to that used in Chapter 2. To test global implicit affective associations 

we used the Affective Simon Task (AST). We found that, compared to controls, women 

with vaginismus showed relatively stronger threat associations and less positive global 

affective associations with sexual stimuli at the explicit level but not at the more implicit 

level. These findings suggest that explicit threat and negative global affective appraisals 

are both involved in vaginismus. Hence, the studies presented in Chapters 2 and 3 found 

no evidence for the involvement of implicit threat, incentive or negative global affective 

associations with sexual stimuli in women with genital pain.  

We also examined the effect of therapist-aided exposure treatment on the implicit and 

explicit threat and global affective associations with erotic stimuli in women with 

lifelong vaginismus (Chapter 3). Results showed that therapist-aided exposure 

treatment was effective in reducing the explicit threat associations and in amplifying the 

explicit positive global affective associations with sexual stimuli, whereas the implicit 

associations remained unaffected.  

Chapter 4 reports on a study to assess the mechanisms of change in therapist-aided 

exposure treatment in vaginismus. We found that treatment outcome (coital frequency, 

symptoms of vaginismus and coital pain) at 12 weeks was mediated by changes in 

negative and positive penetration cognitions at 6 weeks, which was mainly driven by the 

increased reduction of catastrophic pain penetration cognitions.  

The last two studies were designed to test the assumed role of sexual arousal in 

preventing and overcoming genital pain. For this purpose, a new instrument, the Vaginal 
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that differences in coital avoidance can be explained by differences in attentional bias or 

implicit threat/incentive associations. However, the correlational findings are consistent 

with the view that implicit threat associations and impaired attention for sex stimuli 

may interfere with the generation and development of sexual arousal.  
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group differences regarding implicit and explicit threat associations with sexual 

penetration stimuli. Implicit threat associations were assessed using a version of the st-

IAT comparable to that used in Chapter 2. To test global implicit affective associations 

we used the Affective Simon Task (AST). We found that, compared to controls, women 

with vaginismus showed relatively stronger threat associations and less positive global 

affective associations with sexual stimuli at the explicit level but not at the more implicit 
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treatment was effective in reducing the explicit threat associations and in amplifying the 
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The last two studies were designed to test the assumed role of sexual arousal in 
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Pressure Inducer (VPI) was developed to simulate the vaginal sensations during 

penetration and to match the experimental setting as closely as possible to the context in 

which these sensations naturally occur. The study presented in Chapter 5 aimed to 

achieve a better understanding of the influence of sexual arousal on the appraisal of 

vaginal pressure sensations in sexually functional women. Using the VPI, we 

administered gradually increasing vaginal pressure in neutral, erotic and explicit sex 

conditions. Results showed that women had higher unpleasantness thresholds in a 

sexual context compared to a non-sexual context. Moreover, ratings of pleasurableness 

were higher in the sexual compared to the neutral context, and while watching an 

explicitly sexual film. Indications were found that vaginal pressure can potentiate sexual 

arousal in sexually functional women, as vaginal pressure seemed to increase sexual 

arousal while watching explicitly sexual films. These results confirm the importance of 

explicit sexual stimuli for the tolerance and pleasurableness of vaginal pressure. 

Furthermore, the findings provide some initial support for the suitability of the VPI to 

study determinants of pleasant and unpleasant appraisal of vaginal pressure.  

In our final study (Chapter 6) we explored predictors of the appraisal of vaginal 

pressure as induced by the VPI in the same sample women who took part in the 

previous study. We investigated the role played by individual differences (e.g., increased 

trait anxiety, pain vigilance and impaired sexual arousal in daily life) in the appraisal of 

vaginal pressure, in both a sexual and non-sexual context. We also explored a possible 

mediating role of pain and pleasure expectations. In line with our expectations, the 

results confirmed the predictive value of trait anxiety, pain vigilance and reduced sexual 

arousability for genital pain sensations, yet this was only true in the acclimatization 

condition (i.e., the first experience of vaginal pressure) when no sexual stimulation was 

presented. Pain expectations were found to mediate the relationship between anxiety 

and painful vaginal pressure, as well as that between pain vigilance and painful vaginal 

pressure. In the remaining conditions, significant and positive associations were found 

between pain expectations and painful vaginal pressure in a non-sexual context, and 

between sexual arousability and pleasurable vaginal pressure in a sexual context. We 

concluded that reducing pain expectancies and increasing sexual arousal are important 

targets of treatment to prevent and overcome intercourse pain. 
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Conclusions 

When evaluating the results presented in the current thesis in terms of the main 

research question formulated in Chapter 1, i.e. Which implicit and explicit cognitive 

processes underlie painful or pleasurable vaginal penetration in women?, the following 

answers can be generated:  

The findings of our studies suggest that the involvement of negative appraisals in female 

genital pain is restricted to the explicit level (Chapters 2 and 3). The increased explicit 

threat and negative global affective associations with sexual stimuli were successfully 

altered by therapist-aided exposure treatment of women with vaginismus (Chapter 3). 

Most couples (90%) were able to have intercourse after this treatment, and the outcome 

(in terms of coital frequency, symptoms of vaginismus and coital pain) was mediated by 

a pronounced reduction of catastrophic pain penetration cognitions (Chapter 4).  

Evidence was obtained for the importance of high levels of sexual arousal for a positive 

appraisal of vaginal pressure. Painful vaginal pressure was influenced by individual 

differences, in particular by pain expectancies, but only in the absence of sexual stimuli. 

Pleasurable vaginal pressure was influenced by increased sexual arousability.   

Theoretical implications and general reflections 

The studies presented in the current thesis contribute to a better understanding of 

negative cognitive processes in genital pain and their modifiability, and provide 

preliminary evidence for the value of sexual arousal in obtaining a positive appraisal of 

vaginal pressure, which may be important to prevent genital pain. In this section, we 

discuss the findings in relation to three themes. The first concerns the lack of attentional 

bias and/or negative implicit associations with sexual stimuli in women with genital 

pain. Secondly, we argue that, in addition to reducing negative explicit appraisals, 

bolstering positive explicit appraisals may also be important to overcome female genital 

pain. The third theme concerns the importance of sexual arousal for a pleasurable 

appraisal of vaginal pressure sensations. 
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Role of attention and implicit appraisals  

The studies presented in Chapters 2 and 3 provided no evidence for a crucial role of 

attentional bias and implicit threat or negative global affective associations with sexual 

stimuli in female genital pain. Our findings are in agreement with the results of another 

study that found no implicit sex-threat associations in women with genital pain 39. 

Drawing on the dual process model, which differentiates between implicit and explicit 

processes, it has been assumed that implicit appraisal is linked to genital arousal, while 

explicit appraisal is linked to subjective arousal. Previous lab research has shown that 

genital arousal is not impaired in women with genital pain 46,54,60,68. This is in line with 

our results, which showed no difference in implicit appraisal between women with and 

without genital pain.  One explanation for these findings would be that, in the absence of 

fear, the implicit responses to pain-related stimuli may have retained a predominantly 

sexual meaning, possibly protected by the reproductive value of sex and a positive 

reinforcement of sexual responses.  

In both women with and without genital pain, reduced subjective sexual arousal was 

related to both delayed detection of sex-relevant target words and stronger sex-threat  

associations (Chapter 2), which confirms the content validity of the tasks we used. 

Combining this with the finding that the genital pain group reported lower levels of 

sexual arousal than the control group (Chapter 2), it is possible that the visual stimuli we 

used in our research did not sufficiently capture the relevant aspects that women with 

genital pain actually experience or fear during sex. For example, the expectation of 

genital pressure could more adequately trigger implicit threat appraisals. The absence of 

implicit appraisals may mean that the lab context is not salient enough for the women 

with genital pain to attribute a threatening meaning to the stimuli. In the field of social 

psychology, implicit measures have shown a high level of context sensitivity (e.g., mood 

states, see for an overview 199). Other stimuli (e.g., learned context-related pain cues like 

engaging in coitus with the partner) that are present at home and not in the laboratory 

may tap into the specific fear that symptomatic women may experience, which, as such, 

would lead to attentional bias, implicit threat appraisals as well as impaired genital 

arousal in private encounters. Further support for this resides in the finding that, in both 

women with and without genital pain, relatively strong implicit “sex-threat” associations 

were related to relatively weak implicit “sex-wanting” associations (Chapter 2). This 
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confirms the view that a high threat value of sex may interfere with an individual’s 

readiness to have sex, and hamper the generation of sexual arousal. Since cognitive and 

motivational appraisals may be regarded as proximal determinants of sexual behaviour, 

this may explain why women with genital pain show high levels of avoidance of intimacy 

and of activities that elicit sexual arousal 56 52, and that they report reduced sexual desire 
37,173,200 38. More specifically, since intimacy or sex-related activities will trigger threat-

related associations, this may lead to avoidance of potential sex cues, which in turn 

further impairs sexual desire.   

Not only the stimuli, but also the attributes we used may have insufficiently captured the 

concerns of women with genital pain. The terms we used, i.e., “threat/safe, 

positive/negative and wanting/not wanting”, may not have sufficiently represented the 

affective and motivational valences of sex/vaginal penetration for women with genital 

pain. Implicit associations are assumed to reflect general cultural stereotypes that are 

conveyed through socialization 201. Women are bombarded with images of women's 

sexual submission and subservience to male partners 202, which reflects social gender 

norms towards sex and sexual behaviour 202,203. Accordingly, research has shown that 

women automatically associate sex with submission 202. These implicit associations 

were found to be related to greater personal adoption of a submissive sexual role and, 

consequently, lower levels of sexual arousal 202. Another study found that women with 

genital pain automatically perceived themselves as sexually less competent. When this 

negative actual self-concept did not match their implicit ideal sexual self (i.e., being 

sexually competent from the perspective of the partner), this was found to lead to more 

genital pain, fear of pain, and a stronger tendency to continue with sex despite the pain 
204. Women’s implicit appraisal of painful vaginal penetration (or the absence of

penetration), in itself has not yet been explored. A few recent studies have explored

explicit valences of vaginal penetration in young women with genital pain. Vaginal

penetration was evaluated as “of great importance to the romance in a relationship” and

“an affirmation of being an ideal woman”, but was also associated with “duty/pressure,

resignation, sacrifice, and feeling guilt”. Refusing vaginal penetration was associated

with “being foolish, inadequate, or being offended” 52,205. Further research is needed to

explore if implicit sex associations reflect the influence of social gender norms in female

genital pain.
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Explicit appraisals 

Chapter 3 reported stronger explicit associations between sex and fear in women with 

vaginismus, and how the strength of these “sex¬–fear” associations was reduced 

following therapist-aided exposure treatment. These findings confirm the (maintaining) 

role of fear avoidance in genital pain suggested by the CB model 2,33. Chapter 3 also 

further substantiated the effectiveness of therapist-aided exposure treatment, as 

demonstrated by the reduction of fear and avoidance. Following this treatment, 89% of 

the couples reported coitus during the first 2 weeks (Chapter 4 59).  

Chapter 4 described mechanisms of change regarding treatment outcome (in terms of 

coital frequency, symptoms of vaginismus and coital pain) in vaginismus. Indications 

were found that the treatment outcome was mediated by changes in both catastrophic 

pain/penetration cognitions and perceived control cognitions. Additional support for 

the CB model stems from the finding that it was particularly the reduction of 

catastrophic pain/penetration cognitions which was positively related to the 

improvement of all of three outcome measures. However, we cannot draw conclusions 

on the temporal order of changes. Our findings may also suggest that cognitions and/or 

“sex–fear” associations were mediated by changes in vaginal penetration (or the 

avoidance thereof), and a reduction of pain (or the fear of it). This fits in with the 

findings of a recent study of women with dyspareunia, which showed that avoidance 

behaviour mediated the relation between pain catastrophizing and genital pain 51.   

Although therapist-aided exposure is effective in reducing fear, no treatment effects 

were found regarding sexual pleasure 58,59. Moreover, about half of the participants still 

reported some pain or discomfort during intercourse at three months’ follow-up 59. The 

absence of an improvement of sexual pleasure (like desire, sexual arousal and orgasm) 

fits in with previous findings that therapist-aided exposure treatment did not improve 

sexual satisfaction 58. On the one hand, these findings can be explained by the 

treatment’s focus on the emotional and behavioural changes needed to enable vaginal 

penetration. On the other hand, the therapists did pay explicit attention to improving the 

sexual relationship by means of a follow-up trajectory of two sessions that encouraged 

couples to maintain vaginal penetration (to further reduce fear), but also to increase 

sexual pleasure and to link vaginal penetration to sexual arousal. Subsequently, three 
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additional sessions of sex therapy to improve sexual pleasure were offered to all couples 

who were able to have intercourse (89%). More than 40% of them chose to participate 

in these additional sex therapy sessions. Even this group, however, did not show 

increased sexual pleasure. We may conclude that our exposure treatment contributes to 

reducing negative appraisals, but, unfortunately, is yet unable to boost sexual pleasure.    

Our results corroborate those of other studies. Effect studies of cognitive behaviour 

therapy (CBT) in dyspareunia have shown that, after treatment, a significant group of 

women still report intercourse pain (31% -67%) and impaired sexual pleasure (29%- 

37%) 56,206-209. The literature on chronic pain has also reported the limits of altering a 

negative affective valence of stimuli into a positive one 210. This can be explained by 

referential (i.e., evaluative) conditioning, which seems relatively resistant to extinction 
79. In referential conditioning, an affective evaluative reaction evoked by a

unconditioned stimulus (US) is transferred into a conditioned stimulus (CS), as a result

of their contingent presentation 79. Despite the suggested rigidity of evaluative learning,

studies of disgust and chronic pain have revealed that counterconditioning may affect

evaluation-related valences of stimuli 211-217. Counterconditioning has not yet been

investigated with regard to genital pain.

Several more recent approaches have incorporated emotion regulation into CBT. One 

feasibility study integrated emotion regulation into the standard exposure treatment, by 

focusing on identifying personal values and important personal goals, emotion 

experiencing, flexible problem solving and coping skills to achieve important personal 

goals 218. Preliminary findings suggest that this approach can reduce fear-related and 

emotionally distressing chronic pain.  

In the same vein, positive psychology focuses on resilience by, among other things, 

strengthening engagement in meaningful activities and positive expectations. Numerous 

studies in positive psychology have found favourable effects on outcomes like mood, 

anxiety, well-being, health, physical activity and, to a lesser extent, pain 219-225.   

Both mindfulness and acceptance and commitment therapy (ACT) focus on the 

acceptance of distressing emotions and on important personal values and goals. In 

female genital pain, mindfulness-based CBT appears promising to target both pain and 

sexual suffering from genital pain 200,226,227. In the case of genital pain, the use of 
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mindfulness during dilator insertion has been suggested, combining the act of using 

vaginal inserts with an enhanced emotional awareness. This approach aims to promote 

a positive and autonomous experience of vaginal penetration, which could lessen 

feelings of obligation, disassociation and resentment 228.   

 

A social/dyadic perspective on female genital pain/pleasure 

From a social/relational perspective on coping with genital pain, personal goals and 

motives of sexual behaviour seem important to regulate emotions in women with genital 

pain. Firstly, sexual goals seem to be influenced by social gender norms, which suggest 

an ideal image of a sexual woman, who is willing and able to have intercourse (even 

despite pain) 52,56,202,203,205,229. Women with dyspareunia reported feeling pressure to 

meet these internalized social gender norms 84,204. It may be difficult for women to meet 

such norms, as intercourse is not the most sexually stimulating activity for women 230,231. 

The (social and medical) validation of the reproductive value of female genitals (vagina) 

corroborates the predominant male model of sexual responding that is directed towards 

intercourse (often in quantitative rather than qualitative terms), thereby neglecting the 

value of the clitoris (and the inner parts of it!) for sexual pleasure 232,233. In light of this 

social context, it is not surprising that women who are not able to have (pain-free) 

intercourse show a more negative sexual self-image and less sexual autonomy than 

sexually functional women 35,52,175,234.    

Secondly, sexual goals are related to the relational context (i.e., dyadic motives), partner 

responses and vaginal penetration behaviour in female genital pain. Following theories 

of social motivation 235, Rosen and colleagues conceptualized approach goals as reasons 

for pursuing desirable relationship outcomes (like intimacy). Approach goals have been 

linked to reduced pain and increased relationship satisfaction, sexual satisfaction and 

sexual desire 236-239. Persistence behaviour towards painful coitus has been linked to 

avoidance goals, aiming to prevent negative relationship outcomes such as partners’ 

disappointment 52,74,84,205,240. These avoidance goals are associated with greater pain (or 

the fear of it) 239,241 and lower reported satisfaction and desire 236,238,242,243 .  
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Note that these studies on the impact of social norms and the influence of dyadic 

processes on genital pain are mainly based on women with dyspareunia. However, both 

women with vaginismus and women with dyspareunia reported less pleasure and 

physical desirability motives to engage in vaginal penetration 52. We do not know 

whether this might be a consequence of genital pain, and/or whether this may relate to 

internalized social norms. 

In clinical practice, many women with vaginismus report being motivated to start 

therapist-aided exposure treatment, despite feelings of embarrassment, by their wish to 

be a “normal” woman (i.e., being able to have intercourse). Further research is needed to 

explore if (and if so, which) social norms, dyadic processes and sexual goals are related 

to fear of coitus (or its persistence) and impaired levels of sexual pleasure in women 

with vaginismus, and how this could be affected by treatment.  

A psychosomatic perspective on the importance of sexual 

arousal 

Given that the experience of sexual arousal is assumed to prevent and overcome genital 

pain as well as promote pleasurable intercourse, it is surprising that thus far, few 

attempts have been made to design a (positive) sexual context to assess genital 

sensations (including pressure). To test the assumed role of sexual arousal in preventing 

and overcoming genital pain, it is essential to simulate the vaginal sensations during 

penetration and to match the experimental setting as closely as possible to the context in 

which these sensations naturally occur. For this purpose, we have developed a new 

instrument, the vaginal pressure inducer (VPI). The VPI enables a prolonged and 

dispersed vaginal pressure to be administered in the introitus vaginae. It is precisely 

these pressure sensations which, in the case of genital pain, are likely to be appraised as 

potentially painful. With the VPI, vaginal pressure sensations can be applied in a 

controlled and standardized way, increasing the internal and external validity of 

laboratory research on genital pain. The VPI enabled us for the first time to demonstrate 

the importance of explicit sexual arousal for positive appraisal and increased tolerance 

of vaginal pressure (Chapter 5).  
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Moreover, indications were found that individual differences, i.e., higher anxiety and 

pain vigilance as well as lower sexual arousability, may increase the risk of developing 

more stimulus-dependent pain expectations, which in turn mediate the relationship 

with painful vaginal pressure (Chapter 6). The presence of sexual stimulation seemed to 

overrule a possible preexisting apprehension (i.e., increased trait anxiety and 

hypervigilance) in a sexually functional population. Sexual arousal may facilitate that the 

genital pressure sensations become part of the sexually stimulating event, allowing a 

conscious positive appraisal (Chapter 5 189). Several findings presented in this thesis 

may indicate the role of sexual arousal in facilitating positive cognitive processes. Firstly, 

higher levels of sexual arousability were related to both a more rapid detection of sexual 

stimuli and lower sex–threat associations in both women with and without genital pain 

(Chapter 2). Secondly, the automatic appraisals of sexual stimuli may have retained a 

predominantly sexual meaning in women with genital pain, as no evidence of more 

negative implicit appraisal was found (Chapters 2 and 3). Thirdly, the presence of sexual 

stimuli (state sexual arousal), as well as higher sexual arousability, were found to 

facilitate the pleasurableness of vaginal pressure in sexually functional women 

(Chapters 5 and 6). Taken together, these findings can be explained by a positive 

associative learning process. In accordance with the information processing model, the 

genital sensations are matched with memories in the mind. Highly arousing sexual 

stimuli (or memories of such stimuli) then facilitate a positive appraisal of genital 

sensations. These findings may indicate that, even in women with continuous genital 

pain symptoms, experiencing sexual arousal stimuli may have the potential to facilitate 

positive cognitive processes, which in turn facilitate the pleasurableness of vaginal 

penetration. Taken together, these findings suggest that higher levels of sexual arousal 

seem relevant to prevent genital pain.   

Limitations and strengths 

Limitations of the studies 

The studies presented in the current thesis have a number of limitations. Several 

limitations have already been discussed in the discussion sections of the respective 
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chapters. Limitations related to the appraisal studies have been described in the general 

reflections presented earlier in this chapter. Briefly, the lab situation may not have been 

salient enough and the stimuli may have been too global, thereby affecting implicit 

appraisals, which are known to be context-dependent. Some additional limitations, 

mainly related to the VPI studies, are considered below.  

 One limitation of the VPI studies is that we have so far not succeeded in combining the 

VPI with physical indices of genital arousal. Our efforts to use the labia thermistor clip in 

combination with the VPI failed because the temperature of the water that is used to 

inflate the vaginal balloon confounded the labial temperature measurements. Future 

research is needed to explore other measures of physical arousal that may be 

compatible with the VPI, such as the oxygenation-temperature method or the vaginal 

pulse amplitude (VPA), in order to get a more complete picture of the role of sexual 

arousal (i.e., both subjective and genital arousal) in relation to vaginal pressure.   

A second limitation is that even though the VPI is suitable for objective measurement of 

the activity of the pelvic floor muscles by means of the pressure gauge, it is not able to 

differentiate between the activities of the superficial and deeper layers of pelvic floor 

muscles. Very little is known about the activity of the pelvic floor muscles during sexual 

arousal 64,65,244. Preliminary findings suggest that it is specifically the superficial pelvic 

floor muscles which seem to be activated by threatening (pain) stimuli, and may relax 

during initial states of sexual arousal; contractions of the deeper layers of pelvic floor 

muscles have been measured during higher states of sexual arousal 61. More knowledge 

about the specific activity of the pelvic floor muscles, the interrelationships with 

emotional stimuli and the effects on the pleasantness or unpleasantness of vaginal 

pressure may help to understand sexual pain.   

A third limitation of the vaginal pressure studies presented in the current thesis is that 

they do not allow any firm conclusion on genital (i.e., intercourse) pain. Firstly, these 

studies did not include a clinical sample of women reporting genital pain. Although we 

found several factors associated with unpleasant vaginal pressure, these findings were 

based on sexually functional women. Secondly, we did not measure the vaginal pain 

thresholds, but only the threshold of unpleasantness. Participants were instructed to 

stop the vaginal pressure as soon as it felt unpleasant.  
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In addition, the VPI does not allow vaginal sensations to be measured during thrusting, 

which is a characteristic of vaginal penetration. Although the VPI aims to accurately 

reflect the more pronounced and prolonged pressure during masturbation and partner 

sex, it lacks the rub effect of genital stimulation, and we did not ask the participants 

about the extent to which the sensations corresponded with coitus. Future studies need 

to specify which genital sensations are elicited by the VPI and how and to what extent 

they match those during vaginal penetration. 

A general limitation of all presented studies is that the generalizability of the results may 

be affected by volunteer bias. The control samples consisted of volunteers who self-

selected to participate on the basis of advertisements at the university and in the local 

media. Although all control groups of the studies presented in the current thesis scored 

within the normal range with respect to sexual functioning (as measured by the Female 

Sexual Function Index, FSFI), participants in sex research have been found to report a 

more positive attitude towards sexuality, less sexual guilt and sexual fear, and more 

sexual experience than those not taking part 245-247. Note that this limitation does not 

affect the clinical studies (Chapters 2, 3 and 4), as the genital pain patients we recruited 

were mainly regular patients of the outpatient clinic of sexology referred by their 

gynaecologist or general practitioner.  

A final reflection is that the studies and clinical interventions presented in the current 

thesis focused mainly on measuring functional behaviours, like the possibility of vaginal 

penetration, reduction of genital pain, fear and catastrophizing cognitions and the 

improvement of sexual functioning. This might give the impression that a functional 

genital response is the main goal of research and clinical treatment. However, the overall 

goal of sexual interactions is increased satisfaction and sexual pleasure, rather than a 

functional genital response or a “normal” sexual performance.   

 

Strengths of the studies 

The current thesis presented a series of systematic studies of the determinants and 

underlying mechanisms of sexual arousal in the context of genital pain. Implicit tasks as 
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well as explicit reports were used to assess psychological processes like attention and 

appraisal.  

It is important to note that the paradigms for measuring attention and implicit 

appraisals (e.g., the AST and the Visual Search Task) were promising in the days when 

we carried out our studies, but have been criticized in more recent studies 248,249. 

Nowadays, alternative paradigms have been suggested (e.g, eye-tracking) 250. We do 

want to emphasize, however, that when we developed these studies, the assessment of 

attention and implicit cognitive processes in sexual dysfunctions was unexplored 

territory. Hence, this series of studies reflects pioneering work. 

An important strength is that we used systematic comparisons between well-matched 

clinical groups and control groups. The differentiation between primary vaginismus and 

dyspareunia was based on clear criteria, which helped us study their unique features 

(e.g., the exclusive role of targeting avoidance behaviour towards intercourse). The 

clinical samples were also substantial, and recruiting them took a lot of effort, in view of 

the strong avoidance tendencies in women with vaginismus. The fact that we included 

women with vaginismus (which is a clearly understudied population when compared 

with research on dyspareunia) enabled us to test the modifiability of both implicit and 

explicit appraisals, and to explore mechanisms of change, which is rather unique. The 

clinical study on vaginismus was one of the first systematically designed randomized 

controlled trials.  

The results presented in the current thesis provide initial support for the VPI as a device 

to investigate various determinants of the tolerance and pleasurableness of vaginal 

pressure as a function of sexual arousal. For this purpose, it is important that the VPI is 

the first instrument to apply genital pressure while respecting participant’s privacy 

because the device is remotely controlled. The possibility to induce gradually increasing 

vaginal pressure may reflect the more intense genital stimulation during higher levels of 

sexual arousal. The suitability of the VPI has been further substantiated by recent 

studies 189,251. Our preliminary finding that vaginal pressure may increase sexual arousal 

(Chapter 5) has been confirmed 189 251. We may conclude that the ecological validity of 

the measurement of genital sensations as a function of sexual arousal has been 

successfully improved by the development of the VPI.  
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An additional strength of the VPI is that indices of pelvic floor muscles activity can be 

obtained from the pressure gauge of the VPI (in mmHg). These indications of 

intravaginal pressure, in relation to the activity of the pelvic floor muscles, allows future 

studies to assess the interplay between emotional states, intravaginal pressure and the 

tolerance of vaginal pressure.   

Clinical implications 

The data presented in the current thesis may help to improve therapeutic outcomes in 

women with vaginismus and dyspareunia. In the therapist-aided exposure treatment, 

women were trained in (pelvic) body awareness and relaxation, followed by gradual 

exposure in vivo via vaginal penetration exercises (with fingers and dilators). These 

exercises were combined with interventions aiming to cognitively reappraise physical 

sensations. Three (2–3 hour) exposure sessions were scheduled within one week. Our 

results showed that eliminating dysfunctional avoidance behaviour by encouraging 

approach behaviour (exposure) towards feared stimuli is crucial to reduce vaginismus. 

It is important to explore which specific stimuli are feared, followed by encouraging 

approach behaviour to reduce distress/anxiety and to maximally violate expectancies 
195. Examples of commonly feared stimuli are not having enough space in the vagina,

pain and feelings of abnormality. These fears are often triggered by pelvic floor muscle

tension, by ripples of the vaginal skinfolds or by feeling the pelvic bone. It is not

surprising that these women need a lot of support and instructions to overcome these

penetration-related fears during exposure in vivo. An advantage over home-based

exposure is that during therapist-aided exposure, the therapist can guide the woman

(and her partner) through the difficulty of approaching the penetration-related fears

and to manage the associated intense fear, and can encourage non-avoidance. The

therapist can assist patients in identifying and verbalizing catastrophic thoughts in

order to address them directly.

For clinicians it is relevant to realize that changes in pain catastrophizing cognitions 

were found to mediate the treatment outcome. These cognitions rapidly changed during 

the vaginal penetration exercises, and these changes occurred even during the first 
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exposure session. This suggests that behavioural experiments are essential to falsify 

catastrophizing penetration/ pain cognitions in vaginismus. The catastrophic cognitions 

towards feared stimuli have to be challenged and reframed by new experiences to 

maximally violate expectancies 195. To rescript a dysfunctional cognition, it is important 

to ask what has been learned. This may lead to reformulating a dysfunctional cognition 

of “inserting a finger will be painful” into one of “When I take more time to relax by 

focusing on my respiration, it does not hurt”. 

Changes in positive cognitions were also found to be related to treatment outcome, and 

positive relabelling of affect and physical sensations may be beneficial in this respect. 

When inserting fingers into their vagina, women accidently perceive the contact of the 

fingers with the surrounding tissues as “full” or “no space”. They can be encouraged to 

re-label this cognition into something like “it feels relaxed, warm, soft, open”, “it feels 

like my belly”, “the soft/ flexible, adapting tissue of the vagina creates space". An 

important issue is to learn to differentiate between “painful pressure” and “unknown 

but normal pressure”. Sexual education is important to strengthen positive cognitions. 

Women and their partners are commonly unfamiliar with the female genitals, in 

particular with the inner parts of the clitoris and its important function to facilitate 

sexual arousal and pleasurable intercourse 158,252. To create a positive perspective, it 

may help to teach women that sexually functional women, when experiencing explicit 

sexual stimuli, can experience vaginal pressure as pleasurable and sexually stimulating 

(Chapter 5). 

In view of the high effectivity and the relatively rapid improvements achieved by 

therapist-aided exposure treatment of vaginismus in the majority of women, clinicians 

have to question the value of less well-substantiated alternative interventions 57,253. In 

home-based exposure, women with vaginismus and their partners are regularly 

confronted with increasing pain sensations, a panic attack or irrational, intense fears of a 

finger or tampon remaining “caught” in the vagina. In these highly challenging 

situations, the assistance of a therapist is crucial for many women to manage these fears 

and reduce distress by providing concrete instructions and encouraging the women and 

their partners to continue practicing. When no clear progress is made after three 

therapeutic sessions of home-based exposure, it is better for couples to be referred to 

specialized academic hospitals for therapist-aided exposure treatment. Since therapist-
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specialized academic hospitals for therapist-aided exposure treatment. Since therapist-
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aided exposure treatment is currently only offered at Leiden and Maastricht, it is 

desirable to transfer this expertise to other hospitals specializing in genital pain. 

Noteworthy, a multi-disciplinary team of the Stanford University will start with 

therapist-aided exposure treatment in vaginismus soon, after they have received a 

training program of us. 

Clinical implications of the VPI 

The development of the VPI has produced an instrument that could be useful for women 

with vaginismus and dyspareunia. Moreover, we expect that it may also be valuable for 

women who have suffered sexual abuse, in view of their high levels of fear and 

avoidance behaviour towards sexual encounters and the sexual problems they have 

reported 254,255. In clinical practice, the VPI may be suitable for diagnosis and treatment. 

The suitability of the VPI for other medical conditions is described in the valorisation 

chapter of this thesis.  

The VPI may be suitable for use in counterconditioning for genital pain, by linking high 

levels of sexual arousal to gradually increased levels of vaginal pressure, facilitating a 

positive appraisal of vaginal pressure. Accordingly, a negative valence (genital pain US) 

of vaginal penetration (CS) could be changed into a positive valence (sexual pleasure 

US). Evaluative learning (e.g., concerning disgust) has been demonstrated to be sensitive 

to counterconditioning by pairing the previously opposite valence to the conditioned 

stimuli 211-214,217. In chronic pain, counterconditioning has been successfully applied by 

attaching a positive valence to the conditioned stimuli 215,216. It might be easier to train 

women to positively reappraise vaginal pressure out of the context that is associated 

with genital pain cues. This may also help women to experience higher levels of sexual 

arousal. The VPI may be useful to discover personal preferences regarding pleasurable 

levels of vaginal pressure and the desired duration of pressure in a sexual and non-

sexual context. This may help to identify personal approach-avoidance tendencies. 

Furthermore, the VPI may help to increase body-awareness and self-efficacy, which may 

improve treatment outcomes for genital pain 256-258. Needless to say, future studies will 

have to explore these application options of the VPI.  

   Summary and general discussion 
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 Future directions 

Many interesting issues can be further explored in future studies.  

The main challenge for future research is to develop effective interventions that are able 

to increase sexual pleasure and satisfaction in women suffering from genital pain. Below 

are some suggested clinical adjustments of the therapist-aided exposure therapy, which 

need further substantiation. Subsequently, applications of the VPI are proposed to test 

specific factors related to genital pain and to evaluate specific interventions.  

The majority of women with vaginismus showed remarkably rapid improvements in 

coital frequency, symptoms of vaginismus and coital pain after the therapist-aided 

exposure treatment. However, 30-40% of the treated group of women still had elevated 

levels of fear and pain, and overall, sexual pleasure was not improved, which means 

there is room for further improvement. Therefore, clinical effect studies are needed to 

improve the outcome of treatment for genital pain. The proposed adjustments to the 

therapist-aided exposure treatment follow directly from the studies and the issues 

discussed above.  

It would be valuable to test if the emotion-focused exposure described above could be 

effective in facilitating sexual pleasure, as well as in reducing fear and avoidance in 

female genital pain. We expect that the judicious use of safety behaviour in a goal-

pursuit context, along with emotion regulation skills and flexible goal-directed actions, 

may be helpful to decrease distress and increase pleasure. In this approach, a detailed 

and structured assessment of a patient’s valences, personal goals and goal-directed 

actions is used to improve their motivation to engage in and continue treatment 218,259. 

In the case of female genital pain, this may be important regarding the sexual avoidance 

goals of vaginal penetration. Accordingly, since pain catastrophizing cognitions were 

found to mediate therapeutic outcome, it would be valuable to explore if changes in 

other catastrophizing cognitions with respect to the feared consequences of genital pain 

(e.g., for the relationship or for sexual self-image) also mediate treatment outcome (see 
204). Indices of treatment outcome probably have to include personal valence-related 

outcome measures, as well as measures relating to vaginal penetration. A single-case 

format using daily measurements will be useful for the development of this approach, 
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and also to explore mechanisms of change. We expect that both women with 

dyspareunia and those with vaginismus may benefit from this approach. 

As was mentioned above, the VPI provides numerous opportunities for research 

regarding female genital pain. It would be valuable to experimentally test 

persistence/avoidance behaviour towards vaginal pressure, as well as the pleasantness 

or unpleasantness of vaginal pressure as a function of sexual arousal, in both women 

with dyspareunia and vaginismus. Other interesting topics may be to further explore the 

extent to which sexual arousal stimuli have the potential to overrule predictors of 

genital pain, for example, by manipulation of pain/sexual arousal expectations.  

It would also be interesting to use the VPI to assess relationships between implicit and 

explicit concepts of sexual self and appraisals (and changes therein) of vaginal pressure 

as a function of sexual arousal.  

Furthermore, dyadic sex research seems an important avenue for future research, as 

including both partners in the laboratory setting creates specific relationship dynamics 

that can yield unique and valid information on sexual responding and the appraisal of 

vaginal pressure. Recently, valuable insights were obtained by two studies using the VPI 

to investigate the effects of partner presence, relationship satisfaction, partner 

congruence, sexual stimulation, and vaginal pressure on the appraisal of vaginal 

sensations and sexual arousal 189,251. Future studies are needed to better understand the 

interplay between sexual stimulation and the appraisal of vaginal sensations and the 

way this perception is shaped by partner and relationship variables, in order to develop 

specific interventions that target both partners and their relationship.  

Conclusions 

This dissertation has presented several studies that aimed to achieve a greater 

understanding of the mechanisms of genital pain, its treatability and ways to enable 

genital pleasure. The effectivity of exposure treatment to reduce fear and enable vaginal 

penetration in women with vaginismus has been further substantiated, and mechanisms 

of change have been revealed. The development of a new instrument, the VPI, made it 
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possible to show for the first time the important role of sexual arousal for a positive 

appraisal of vaginal pressure. In view of these findings, there is a clear need to know 

how to enhance positive appraisals and improve sexual arousal in women with genital 

pain. Further exploration of valences of sex and emotion-focused interventions may be 

needed. For this purpose, a social and dyadic perspective on genital pain and female 

sexual pleasure seems indispensable. 
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KNOWLEDGE VALORIZATION 

This dissertation focuses on psychological risks and resilience factors related to painful 

or pleasurable vaginal penetration. In this valorization paragraph I will describe how the 

obtained knowledge from our research can be made valuable for clinical and social use. I 

will start with discussing the relevance of the project, by describing the target groups for 

whom it is relevant and possible activities and products. Subsequently, I will discuss the 

innovative character of these possible activities and products and how they can be 

implemented. 

Relevance 

Chronic genital pain can be considered as a social problem in view of the high 

prevalence rates, (5 to 9 % 3), the psychological impact on women and their partners 

and the barriers for adequate health care. Many women with self-reported genital pain 

never seek treatment 5. In the Netherlands, only 37% of women who had a sexual 

problem and felt the need to seek help actually contacted a health professional 3.  A 

number of barriers to seeking help have been reported by women with genital pain 

including embarrassment and lack of confidence in a medical solution 20.  

Genital pain remains one of most poorly understood and complex chronic pain 

syndromes. Yet little attention is given to this condition and it is frequently dismissed as 

psychosomatic 260. Generally, 41% of women with self-reported genital pain has seen 

three or more health care providers and only 6% of women who contacted a clinician 

obtained advice or help 3. In specialist care, as many as 15% of women who seek 

gynaecological care are affected by genital pain 261. During gynaecological examination 

84% of affected patients experienced increased pain and around half of the patients with 

genital pain show high (or very high) levels of palpated vaginal muscular tension 25. This 

vaginistic reaction has a negative impact on gynaecological examination or can even 

preclude it. Women with vaginismus are at increased risk of a delivery by caesarean 

section, or, when delivering vaginally, to suffer perineal laceration 262. Consequently, this 
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condition carries large costs incurred as a result of both medical treatment and lost 

productivity. 

When confronted with women suffering from genital pain, many health care 

professionals feel uncomfortable about dealing with pain located in the genital area 8 263. 

They also feel uncertain about treatment options, and as a result do not engage in a 

proactive approach 21. These barriers result in delayed diagnosis and treatment, with 

deleterious consequences for sexual functioning, well-being, and relationships in women 

with genital pain 19. 

Thus, genital pain still remains a major health problem in Western countries, leading to 

significant morbidity and a reduced quality of life for many women 19. Thus, there is an 

urgent need for the development of expertise in genital pain. The findings of the studies 

reported in this thesis contribute to this.  

Target groups 

In addition to the academic community, the findings described in this dissertation are 

relevant for various target groups, namely (1) female genital pain patients and their 

partners, (2) healthcare providers, (3) sex educators and (4) society. 

First and foremost, the results are relevant for genital pain patients and their partners. 

The experience of genital pain has wide-reaching consequences for affected women and 

their partners’ psychological, sexual, and relationship well-being. The dissertation 

provides evidence that therapist-aided exposure treatment increases success rates from 

19% to 89% 59. Therapist-aided exposure is well protocolized and provides practical 

tools for affected women and their partners. This is important to increasing self-efficacy 

and providing a positive perspective on treatment outcome in affected couples, which is 

relevant given their reported lack of confidence in a medical solution.   

Affected women may also profit from the Vaginal Pressure Inducer VPI, a new remotely 

controlled instrument suitable to apply gradually increasing introital vaginal pressure 

while respecting woman’s privacy. The VPI may help to facilitate vaginal penetration 

and to learn to link vaginal pressure with sexual arousal. In view of the importance of 
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sexual arousal to decrease unpleasantness of vaginal pressure (this thesis), this may 

help to overcome genital pain. To create a positive perspective, it may help to know that 

sexually functional women can experience vaginal pressure as pleasurable and sexually 

stimulating, when it is paralleled by explicit sexual stimuli (this thesis). 

The second group of stakeholders are healthcare providers. Clinicians may profit from 

the substantiated relevance of sexual arousal to increase pleasantness of vaginal 

penetration. They should not limit their focus to reducing genital pain, but should also 

focus on increasing sexual pleasure. Furthermore, they can focus on targeting avoidance 

behaviour for changing both negative associations and pain/penetration catastrophizing 

cognitions in genital pain patients.  This knowledge may help to specify clinical 

interventions. This is important knowledge for sexologists, gynaecologists and pelvic 

floor therapists. Referring highly anxious genital pain patients for therapist-aided 

exposure prior to the gynaecological exam or delivery is needed to increase patient 

friendliness and reduce medical costs. Scheduling combination consults of trained 

exposure therapists together with health professionals may help to further transfer 

expertise in clinical practice.  For this purpose, training of sexologists, gynaecologists, 

general practitioners and pelvic floor therapists in therapist-aided exposure is needed in 

the Netherlands and abroad.  

Clinicians may use the VPI in women with genital pain for diagnostic and clinical 

interventions. The VPI may be suitable for use in counterconditioning for genital pain, by 

linking high levels of sexual arousal (elicited by explicit film clips) to gradually 

increasing levels of vaginal pressure, facilitating a positive appraisal of vaginal pressure 

out of the context that is associated with genital pain cues. The VPI may be useful to 

identify personal preferences regarding the duration of pressure/penetration along with 

approach-avoidance tendencies. Furthermore, the VPI may help to increase body-

awareness, self-efficacy and adequate coping, which may improve treatment outcomes 

for genital pain 256-258.  

The third group of stakeholders are sex educators. They may integrate the finding that 

explicit sexual arousal stimuli are important to increase pleasurableness of vaginal 

penetration and prevent pain. In view of the neglected attention for sexual pleasure and 
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the related anatomy in women, there is still much room for improvement in sex 

education.   

Fourthly, society can profit from the obtained knowledge. Therapist-aided exposure is 

not only found to increase effectivity of treatment, also treatment duration can be 

shortened from ten sessions to three sessions.  Furthermore, therapist-aided exposure 

may facilitate and/or prevent gynaecological interventions. The short duration of 

therapy increases the suitability to apply this intervention in patients needing 

gynaecological examination and/or interventions, for example in case of gynaecological 

diseases or pregnancy in women with increased anxiety. Future studies should test the 

expected contribution of therapist-aided exposure in medical practice. 

Activities and products  

The research reported in the current thesis is part of a project that has resulted in the 

development of therapist-aided exposure treatment. Following therapist-aided exposure 

89% of the couples was able to have coitus after treatment. These rapidly reached 

results of therapist-aided exposure can increase the cost-effectiveness of CBT in 

vaginismus. Therapist-aided exposure is also likely to facilitate as well as prevent 

gynaecological interventions, along with the costs thereof.  

Therapist-aided exposure has been described in several clinical books. Furthermore, the 

clinical interventions and research are presented to many medical and psychological 

health professionals on congresses and team visit (sexologists, psychologists, cognitive 

behavioural therapists and gynaecologists). Furthermore, we have developed a two-

week traineeship in therapist-aided exposure treatment for a multi-disciplinary team in 

California. The development of therapist-aided exposure treatment and the publications 

and presentations have led to a critical verbal discussions and opinion papers about the 

treatment of vaginismus. Nowadays, therapist-aided exposure is commonly accepted 

and patients coming from all parts of the Netherlands, Belgium, Germany and other 

countries are referred to our clinics.  
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The VPI can be valuable in clinical practice for diagnosis and treatment and can serve as 

a supplement of/ or an alternative for professional help. When further developed, the 

VPI may be used as a self-help instrument. Given the amount of women suffering from 

genital pain and the lack of expert advice or assistance, a trainings program using the 

VPI may serve as an early-intervention program. This may preclude that acute/ 

incidental genital pain will turn into a chronic and "neuropathic" disease resulting in 

huge quantifiable and non-quantifiable costs 264. This may lead to improvements in the 

psychosocial well-being of genital pain patients and their partners, which may also serve 

an economical interest, as it might help in reducing the direct and indirect costs 

associated with chronic genital pain.

The VPI may also be valuable for women who have suffered sexual abuse, in view of 

their high levels of fear and avoidance behaviour towards sexual encounters and the 

sexual problems they experience 254,255. The VPI may help to encourage approach 

behaviour towards genital stimuli in women with negative experiences 265. 

Furthermore, the VPI may be applicable in several groups of patients with medical 

diseases to facilitate or enable vaginal penetration: patients with diseases like MRKH 

(Maier Rokitanski Kustner Syndrome or vaginal agenesis)); patients with a physical 

constriction of the vagina caused by lichen sclerosis 266,267) male to female gender 

confirmation surgeries, infections, vaginal narrowing/ shortening (side effect of cancer 

treatment, surgeries, genetic defects), injuries and auto-immune conditions (Graph vs. 

host diseases). In view of maintaining the accessibility of the vagina, these patients have 

to apply vaginal dilatation exercises. These exercises are often experienced as technical 

and carrying, especially because they have to start immediately after operation. Vaginal 

dilation using the VPI may increase patient friendliness. The combination of sexual 

arousal and vaginal dilation facilitates dilatation and may improve mucosal color, 

moisture and vaginal elasticity and decreased bleeding and ulceration in irradiated 

cervical cancer patients 268. With some adaptations the VPI could be easily inserted at 

night whereby the balloon of the VPI gradually extends several times at the night, 

preferably during the rapid eye movement (REM) sleep because pain sensitivity is lower 

then. This may also be useful for women with a partner having a large penis.  
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Finally, the VPI can be used as a pleasure instrument, as the vaginal pressure applied by 

the VPI is found to increase sexual arousal in a sexual context (this thesis). Physically 

disabled patients have already shown interest in order to experience sexuality in 

privacy. This might also be interestingly for the majority of women (70%) who is not 

used to get an orgasm during intercourse 269. When vaginal pressure may increase 

sexual arousal, this may also prevent genital pain.  

The VPI is suitable and available for future studies. In cooperation with two Swedish 

universities we try to improve this device by making it adaptive, i.e., able to exert 

dynamically different pressures on the vaginal duct to simultaneously guarantee 

comfort levels and achieve the medical dilation objectives. Another aim is to implement 

feedback control connecting the patients’ comfort levels with their experienced 

physiological stimuli in a following version of the VPI. Furthermore, we try to facilitate 

and improve the usability of the VPI by the use of synthetic materials to replace the 

balloon. The possibilities to further develop the VPI will depend on the financial 

resources and the involvement of a company. In cooperation with Biomed booster a 

procedure has started to obtain a patent of the European Patent Office, in order to 

investigate the commercial potential of the VPI. In time it became clear that the chances 

for a commercial exploitation of the device are restricted, and thus the procedure was 

terminated.  

Noteworthy, the first publication of the VPI elicited much attention on social media. 

Some provided adequate information, based on the published article:  

https://www.eoswetenschap.eu/psyche-brein/de-voordelen-van-voorspel. 

https://www.medicalfacts.nl/2017/11/27/tool-om-pijn-bij-geslachtsgemeenschap-te-

meten/.  

One journalist from IB times interviewed me and published relevant information, but 

unfortunately add a juicy incorrect title/ interpretation:  

https://www.ibtimes.co.uk/scientists-just-accidentally-invented-entirely-new-kind-sex-

toy-women-1630404. 

Other sides published incorrect information about the study.  Some examples are: 
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https://punchng.com/scientists-accidentally-invent-new-sex-toy-for-women/ 

https://www.dailymail.co.uk/health/article-4717142/Want-orgasm-Try-inflatable-sex-

toy.html 

Journalists from these sides never had any contact with the researchers; they just based 

the information on the published article - adding incorrect details,- or copied 

information from other sides, - with more exaggeration as a result.  

Scientists better consider in advance whether they would take the risk to accept an 

interview with a journalist from a social side, even though the quality of that specific 

side seems acceptable. However, we think it is hard and probably impossible to control 

the social media in research on juicy stuff… they just take the information from scientific 

journals and ran with it. Despite that, it can still help to inform the public, break the 

taboo. We have experienced that, the storm on social media was over quickly and had 

little impact.  

Innovation 

A problem in dealing with vaginism is due to the fact that vaginism is a physical 

response to fear. On the one hand, physicians and pelvic floor therapists taught patients 

how to tighten and relax the pelvic floor muscles, but hey were not trained in coping 

with anxiety/ highly anxious patients.  On the other hand, psychologists applied CBT 

using self-exposure (exposure in vivo without assistance of the therapist), but they 

lacked knowledge of the physical anatomy and specific feared physical triggers and 

responses to fear. The differentiation between a physical and psychological approach 

did not help the highly anxious patients to enable and execute vaginal penetration 

exercises. The first innovation of therapist-supported exposure was to allow 

psychologists to apply this physical approach in which women were aided with 

practising vaginal dilation exercises. We started to execute this exposure together with 

several physicians. This has resulted in the development of the expertise needing for 

exposure, like coping with specific feared stimuli, hypervigilance, panic attacks, blood 

phobia as well as various physical and psychological exercises/ advices to enable vaginal 

 Knowledge valorization 

155 

penetration and violate expectancies. This has resulted in a highly specialised, 

innovative and effective treatment of vaginismus. 

The development of a new instrument was needed because no instrument was available 

to apply standardized introital vaginal pressure in a laboratory while respecting the 

privacy of participants. The VPI is the first instrument to induce gradually increasing 

vaginal pressure in a standardized and controlled manner in the introitus vaginae. The 

possibility to induce gradually increasing vaginal pressure may reflect the more intense 

genital stimulation during higher levels of sexual arousal. Furthermore, the VPI is the 

first instrument to apply genital pressure while respecting participant’s privacy because 

the device is remotely controlled. This helps to guarantee a sexual context and to match 

the experimental setting as closely as possible to the context in which these sensations 

naturally occur. The VPI has made it possible to substantiate for the first time, the 

important role of sexual arousal for a positive appraisal of vaginal pressure.  

Schedule and implementation 

In order to facilitate the process of implementation of the developed expertise to clinical 

practice, several endeavors have been taken. Together with an international group of 

experts on vaginismus, we have published a commentary on DSM-5 with respect to The 

Demise of Vaginismus in Favor of Genito-Pelvic Pain/Penetration Disorder in a renowned 

international journal (Archives of Sexual behaviour). Several newspapers, magazines 

and local TV channels have payed attention to both the therapist-aided exposure and the 

VPI. Several social media have paid much attention to the VPI. The expertise towards 

therapist-aided exposure is described in several national and international book 

chapters for clinicians and is available via a Dutch website on sexual dysfunctions 

(www.seksueledisfuncties.nl). The final chapter of this dissertation is submitted and is 

expected to be accessible within a year. Furthermore, the studies and clinical 

interventions are presented to many medical and psychological health professionals on 

congresses and team visit (sexologists, psychologists, cognitive behavioural therapists 

and gynaecologists). The findings with respect to the VPI are presented to physically 

disabled patients and their health care takers.  
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Stanford Medical Center of California has recently started with the first therapist-aided 

exposure under our supervision. After the permission of the Board of Directors of 

Stanford Medical Center of California, depending on our endorsement, our colleagues 

are intended to set up a private clinic for therapist-aided exposure treatment in 

California, aiming to generate finances for less fortunate patients to get this treatment in 

Stanford Medical Center.  

Strikingly, in the Netherlands, therapist-aided exposure is not yet adopted by colleagues 

from other hospitals. With respect to patient friendliness and a further development of 

expertise, it is undesirable that this specialized therapy is only available in the academic 

hospitals Leiden and Maastricht. In the academic hospital in Leiden there are 5 

sexologists involved in this treatment, in Maastricht there is only one sexologist applying 

therapist-aided exposure (the author of this thesis), which is a severe vulnerable and 

irresponsible situation. There are several obstacles to the transfer of this expertise in the 

Netherlands. Firstly, we are intended to set up a following study on vaginismus aiming 

to reduce post-treatment genital pain. Because women with primary vaginismus are 

difficult to recruit, it is undesirable to distribute patients to various institutions. 

Secondly, in the academic field, the development of new studies, expertise and 

publications seems to be valued more than the implementation of developed knowledge. 

In view of the restricted involved specialists, together with the various tasks related to 

patient care, education and research, also a lack of time is playing a role. Thirdly, 

international publications, cooperation and transfer of expertise are of higher value than 

national activities. This may lead to the bizarre situation that foreign colleagues might 

be better informed about new developments than our own colleagues in the 

Netherlands. Fourthly, many colleagues feel reserved towards starting with this as 

complicated experienced, specialised treatment. Fifthly, the introduction of market 

forces in health care strengthens financial motives and increases competition. Here, 

offering highly specialized care and maintaining exclusivity conflicts with the value of a 

transfer of expertise.   

Solutions for these problems hindering the transferring of knowledge are not easily 

found. Unfortunately, a policy conversation with health insurance companies to enable a 

financial compensation for this highly specialized treatment in vaginismus in the 

specialized Mental Health Care (gespecialiseerde GGZ) did not have any result. 

 Knowledge valorization 

157 

Consequently, the survival of this care depends on the local management of the 

hospitals. To implement this expertise in different regions in the Netherlands, it may 

help to offer a training program on the application of therapist-guided exposure 

treatment, with the primary aim of setting up a national multidisciplinary team of 

specialists in the Netherlands, followed by the permission from local policy makers. This 

may generate intervision possibilities, future research and the development of expertise.  

Finally, the results of this dissertation have contributed to new research and projects. 

Firstly, we are intending to assess the effect of a modified version of therapist-aided 

exposure treatment on women with dyspareunia and/ or sexual abuse experiences. The 

first clinical experiences are promising. To set up this project, a brainstorm meeting with 

experts on anxiety of the Academic Center of Anxiety (Mondriaan Zorg Groep), 

University Maastricht and the Maastricht UMC will be scheduled this year. Possibly, the 

use of the VPI for diagnostic and clinical applicability’s, e.g. to apply exposure and/or 

EMDR on women with sexual abuse experiences and/ or genital pain, can be integrated 

in this project. With respect to the finances, we are intended to write a business case to 

the academic hospital to create opportunities to further integrate and develop this 

therapy.  

Secondly, there are plans to develop an online trainings/ educational program to share 

our expertise for women with genital pain, in cooperation with Brightness Maastricht 

Health Campus. For this, it is needed to assess the effect of sexual arousal on the 

appraisal of vaginal pressure in women with genital pain by use of the VPI. Together 

with this, the training effect of the VPI on the genital pain can be explored. A final aim is 

to find grants and/or to start up a company to further realise a more user-friendly 

version of the VPI. This product can be merchandised in combination with an online 

prevention/ self-help program in order to prevent and overcome genital pain.
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De onderzoeken die in dit proefschrift worden gerapporteerd hadden als doel om zowel 

psychologische risicofactoren als beschermende factoren te exploreren die 

samenhangen met pijnlijke en/of plezierige vaginale penetratie.  

Uitgaande van het cognitieve verwerkingsmodel (het informatie proces-model) van 

seksuele opwinding en de vicieuze cirkel van genitale pijn (CGT model) hebben we 

gekeken of aandachtsbias (afleiding) in verband kan worden gebracht met genitale pijn. 

Daarnaast hebben we onderzocht of negatieve associaties samenhangen met genitale 

pijn. Hierbij hebben we zowel impliciete (automatische) associaties, als expliciete 

(subjectieve) associaties geanalyseerd. Verder hebben we bekeken of seksuele 

opwinding van belang is voor een positieve waardering van vaginale druk. We hebben 

vijf experimentele studies uitgevoerd. In deze paragraaf geven we een Nederlandse 

samenvatting van deze studies.  

In de eerste studie (Hoofdstuk 2) hebben we bekeken of meer aandacht voor seks-

gerelateerde dreiging (o.a. pijn) en minder positieve impliciete associaties met seksuele 

stimuli samenhangen met minder seksuele opwinding en meer genitale pijn. In deze 

studie hebben we associaties van seks  met dreiging en van seks met motivatie getest bij 

vrouwen met genitale pijn en vrouwen zonder seksuele klachten. Een groep vrouwen 

met genitale pijn heeft de neiging de gemeenschap te vermijden (vrouwen met 

vaginisme), terwijl een andere groep juist de neiging heeft te persisteren in de pijnlijke 

gemeenschap (vrouwen met dyspareunie). We wilden onderzoeken of deze verschillen 

in het vermijden van/ persisteren in de penetratie samenhangen met verschillen in 

aandacht (voor seks/ pijn)  en/of associaties  met seks (meer dreiging en minder 

motivatie). Hiertoe hebben we vrouwen met primair (levenslang) vaginisme vergeleken 

met vrouwen met dyspareunie en seksueel functionerende vrouwen. Om aandachtsbias 

voor pijn/ seks te testen hebben we een “Visual search Task” (een visuele zoek taak, 

VST) gebruikt. Hierbij hebben we zowel detectie (vigilantie) van seks- en pijnstimuli 

onderzocht, als  aandachtsafleiding (distraction). Associaties zijn getest met een “single-

target Implicit Association Test” (enkelvoudige associatie test, st-IAT). We gebruikten 

twee versies van de stIAT om associaties van seks met dreiging, en associaties van seks 

met motivatie te testen.  
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We vonden geen verschillen tussen de groepen in aandachtsbias, noch in impliciete 

associaties. Daarnaast toonden correlationele analyses aan dat een vertraagde detectie 

van seksuele stimuli en impliciete associaties van seks met dreiging, samenhangen met 

minder seksuele opwinding in het dagelijks leven. Dit gold voor vrouwen met en zonder 

genitale pijn.  

Deze bevindingen komen niet overeen met de suggestie dat aandachtsbias voor pijn of 

seks bijdraagt aan genitale pijn, of dat verschillen in  het vermijden van penetratie 

verklaard kunnen worden door verschillen in aandachtsbias of impliciete associaties 

met dreiging of motivatie. Echter, de correlationele bevindingen onderbouwen de 

veronderstelling dat dreigende impliciete associaties en verminderde aandacht voor 

seksuele stimuli kunnen interfereren met het genereren en het verloop van seksuele 

opwinding.   

In de volgende studie (Hoofdstuk 3) hebben we de rol van negatieve globale affectieve 

associaties met erotische stimuli bij vaginisme geëxploreerd. Hiertoe hebben we de 

globale affectieve associaties met erotische en vaginale penetratiestimuli getest in 

vrouwen met vaginisme en een controlegroep. Daarnaast hebben we de impliciete en 

expliciete dreigende  associaties met seksuele penetratie stimuli onderzocht. Hiervoor 

gebruikten we een st-IAT, die vergelijkbaar was met de eerder gebruikte st-IAT in 

hoofdstuk 2. Globale impliciete en expliciete affectieve associaties onderzochten we met 

een “Affective Simon Task” (AST).  

De resultaten toonden aan dat vrouwen met vaginisme, vergeleken met controle 

vrouwen, op expliciet niveau relatief dreigende associaties hadden en minder positieve 

globale affectieve associaties met seksuele stimuli. We vonden geen verschillen tussen 

de groepen in impliciete associaties. Deze bevindingen suggereren dat dreigende en 

negatieve globale affectieve associaties op expliciet niveau beide een rol spelen bij 

vaginisme. De studies die beschreven zijn in hoofdstuk 2 and 3 toonden niet aan dat 

vrouwen met genitale pijn op impliciet niveau relatief negatieve associaties (dreiging, 

motivatie of global affect) met seks hebben.  

In de studie in hoofdstuk 3 hebben we tevens onderzocht of bij primair vaginisme, 

impliciete en expliciete dreigende en relatief negatieve globaal affectieve associaties met 

erotische stimuli kunnen veranderen door begeleide exposure (Hoofdstuk 3). Resultaten 
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gebruikten we een st-IAT, die vergelijkbaar was met de eerder gebruikte st-IAT in 

hoofdstuk 2. Globale impliciete en expliciete affectieve associaties onderzochten we met 

een “Affective Simon Task” (AST).  

De resultaten toonden aan dat vrouwen met vaginisme, vergeleken met controle 

vrouwen, op expliciet niveau relatief dreigende associaties hadden en minder positieve 

globale affectieve associaties met seksuele stimuli. We vonden geen verschillen tussen 

de groepen in impliciete associaties. Deze bevindingen suggereren dat dreigende en 

negatieve globale affectieve associaties op expliciet niveau beide een rol spelen bij 

vaginisme. De studies die beschreven zijn in hoofdstuk 2 and 3 toonden niet aan dat 

vrouwen met genitale pijn op impliciet niveau relatief negatieve associaties (dreiging, 

motivatie of global affect) met seks hebben.  

In de studie in hoofdstuk 3 hebben we tevens onderzocht of bij primair vaginisme, 

impliciete en expliciete dreigende en relatief negatieve globaal affectieve associaties met 

erotische stimuli kunnen veranderen door begeleide exposure (Hoofdstuk 3). Resultaten 
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lieten zien dat begeleide exposure effectief was in het verminderen van expliciet 

dreigende associaties en een positief effect had op de expliciete globaal affectieve 

associaties met seksuele stimuli; de impliciete associations bleven onveranderd.  

In Hoofdstuk 4 hebben we een studie beschreven waarin we veranderings-

mechanismen hebben onderzocht van begeleide exposure bij vrouwen met vaginisme. 

We vonden dat de uitkomst van behandeling (frequentie van coitus, symptomen van 

vaginisme en genitale pijn) tijdens 12 weken gemedieerd werd door veranderingen in 

negatieve en positieve penetratiecognities tijdens 6 weken, hetgeen voornamelijk 

beinvloed werd door een sterkere vermindering van catastroferende pijn/ 

penetratiecognities.  

In de laatste twee studies (Hoofdstuk 5 en Hoofdstuk 6)   wilden we de veronderstelde 

positieve invloed van seksuele opwinding op het voorkomen en overwinnen van 

genitale pijn onderzoeken. Voor dit doel is een nieuw instrument ontwikkeld, de 

“Vaginal Pressure Inducer” (vaginale druk instrument, VPI). Met behulp van de VPI 

trachtten we de vaginale sensaties tijdens penetratie te simuleren. Tevens wilden we de 

experimentele setting zoveel mogelijk laten lijken op de context waarin deze sensaties 

voorkomen.  

De studie die beschreven is in Hoofdstuk 5 had als doel om de invloed van seksuele 

opwinding op de ervaring van vaginale druksensaties beter te begrijpen bij een groep 

seksueel functionerende vrouwen. Hiertoe induceerden we, met behulp van de VPI, 

geleidelijk toenemende vaginale druk in de introïtus  van de vagina in een neutrale, 

erotische en een expliciet seksuele conditie.  

De resultaten lieten zien dat de drempel van onaangename vaginale druk werd 

verhoogd in een seksuele conditie, vergeleken met een niet-seksuele conditie. 

Bovendien werd de vaginale druk als plezieriger ervaren in de seksuele conditie, en met 

name als vrouwen naar de expliciete seks film keken. Tevens suggereerden de 

bevindingen dat vaginale druk seksueel opwindend kan zijn voor seksueel 

functionerende vrouwen; Vrouwen vonden de seks films opwindender als deze 

gecombineerd werden met vaginale druk. Op basis van de uitkomst van de eerste studie 

lijkt de VPI een geschikt instrument om verschillende determinanten van een 

aangename en onaangename waardering van vaginale druk te onderzoeken.  

 Samenvatting 

163 

In onze laatste studie (Hoofdstuk 6) hebben we voorspellers onderzocht voor de 

waardering van de, met de VPI geinduceerde,  vaginale druk.  Hiertoe werd bij de 

onderzochte groep vrouwen van de vorige studie de eerste acclimatiesatie conditie 

m.b.t. de vaginale druk vergeleken met een volgende seksuele en niet-seksuele conditie.

We onderzochten in hoeverre individuele verschillen (verhoogde angstgevoeligheid,

pijnvigilantie en verminderde seksuele opwinding in het dagelijks leven) samenhingen

met de waardering van vaginale druk in een seksuele en niet-seksuele context. Verder

exploreerden we de mediërende rol van verwachtingen (pijn en plezier) van vaginale

druk.

In overeenstemming met onze verwachtingen, bevestigden de resultaten de 

voorspellende rol van verhoogde angstgevoeligheid, pijnvigilantie en verminderde 

seksuele opwinding voor pijnlijke druk-sensaties; echter, dit gold alleen voor de 

acclimatisatieconditie (dus bij de eerste ervaring met de vaginale druk, zonder seksuele 

stimulatie).  Pijnverwachtingen mediëerden de relatie tussen angst en pijnlijke vaginale 

druk alsmede de relatie tussen pijn vigilantie en pijnlijke vaginale druk. In de overige 

condities werden significante en positieve associaties gevonden tussen 

pijnverwachtingen en pijnlijke vaginale druk in een niet-seksuele context, en tussen 

seksuele opwinding in het dagelijks leven en plezierige vaginale druk in een seksuele 

context. We concludeerden dat het verminderen van pijnverwachtingen en versterken 

van seksuele opwinding belangrijke doelen zijn van behandeling om genitale pijn te 

voorkomen of te overwinnen.  

Conclusies 

Als we de resultaten evalueren die in dit proefschrift zijn gepresenteerd aangaande de, 

in Hoofdstuk 1 geformuleerde, belangrijkste onderzoeksvraag: Welke impliciete en 

expliciete cognitieve processen liggen ten grondslag aan pijnlijke of plezierige vaginale 

penetratie bij vrouwen?, kunnen de volgende antwoorden worden gegeven:  

De bevindingen van onze studies suggereren dat de betrokkenheid van negatieve 

associaties met seks bij genitale pijn bij vrouwen beperkt is tot een expliciet niveau 

(Chapter 2 en 3). De versterkte expliciete dreiging en negatieve globaal affectieve 
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associaties met seksuele stimuli werden succesvol veranderd door begeleide  exposure 

bij vrouwen met vaginisme (Hoofdstuk 3). De meeste koppels (90%) waren in staat tot 

geslachtsgemeenschap na behandeling, en de uitkomst (in termen van frequentie van 

coitus, symptomen van vaginisme en pijn bij gemeenschap) werd gemedieerd door een 

versterkte reductie van catastroferende pijncognities (Hoofdstuk 4). Het belang van een 

sterke seksuele opwinding voor een positieve waardering van vaginale druk is 

wetenschappelijk onderbouwd. Pijnlijke vaginale druk werd beinvloed door individuele 

verschillen, in het bijzonder pijnverwachtingen, maar alleen in de afwezigheid van 

seksuele stimuli. Vrouwen met meer ervaringen met (sterke) seksuele opwinding 

associeerden vaginale druk met meer plezier. 
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Eindelijk! Het boekje is af! Echt waar! Hierbij wil ik graag iedereen bedanken die mij 

heeft bijgestaan in de totstandkoming van dit proefschrift.  

Allereerst gaat mijn dank uit naar mijn patienten. Zonder jullie was ik nooit aan dit 

proefschrift begonnen.  Jullie hebben me geholpen de puzzelstukjes te ontrafelen..... De 

onderzoeksvragen van dit proefschrift zijn daar direct uit voortgekomen. Zonder jullie 

vertrouwen en openhartigheid was dit niet mogelijk geweest.   

Voorts gaat mijn dank uit naar mijn stagiares. Maartje, Charlotte, Alicia, Eva, Anouska, 

Karina, Rianne, Stina, Jeanine, Emmy, Lisa, Laura V., Thera, Laura van E, Mikal, Rosie, 

Jetske.  Veel van jullie hebben een geweldige bijdrage geleverd aan het het uitvoeren van 

de studies, het  werven en selecteren van proefpersonen, het verzamelen van de data, 

etc. etc. Speciale dank gaat uit naar Lisette, de eerste stagiare die met de VPI heeft 

gewerkt. Lisette, ik ben je enorm dankbaar voor je grote betrokkenheid en inzet. Door 

jouw zorgvuldigheid hebben we met deze pilotversie van de VPI, ondanks alle 

mankementen, een zeer bruikbare en uitgebreide dataset verzameld.  

Graag wil ik mijn collega’s van de instrumentele dienst bedanken voor hun constructieve 

bijdragen en expertise. Speciale dank gaat uit naar Charlie en Jacco, die altijd bereid 

waren om tijd vrij te maken en mee te denken, veel dank voor jullie inspanning om echt 

te begrijpen wat ik graag wilde en zo een brug te slaan tussen praktijk en techniek. 

Charlie, eigenlijk hadden we onze creatieve ontwerpen met w.c.- rolletjes, pvc-buisjes, 

rubberen plaatjes, gaatjes en draadjes moeten vastleggen . Wat heb ik genoten van je 

tomeloze inzet en creativiteit....en je moed om als man in dit onderwerp te duiken! 

Speciale dank gaat ook uit naar mijn collega-seksuoloog, Thea, die heeft geholpen met 

het ontwerpen van het “broekje”, een essentieel onderdeel van de VPI. Thea, jij hebt een 

unieke bijdrage geleverd aan het tot stand komen van de VPI door je inhoudelijke 

deskundigheid, nuchtere oplossingsgerichtheid en je bijzondere naaikunst. Wat hebben 

we gelachen toen ik in jouw bed terechtkwam om ons eerste ontwerp van het broekje te 

passen!  

De dames van het Pelvic Care Team Maastricht,  Marion en Patricia, wil ik graag hartelijk 

bedanken voor  hun bereidheid om samen met mij het vaginaledrukinstrument met het 

ballonnetje te testen. En wat een komische situatie ontstond er, toen we allebei als 
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vanzelfsprekend als eerste onze broek lieten zakken... Daarna vroegen we ons 

vertwijfeld af waar al dat water toch bleef ... Is dat normaal????. Deze ervaring lag 

ten grondslag aan het idee van een handvat van de VPI, waardoor er veel minder water 

nodig was en de druk meetbaar werd.  

Veel dank gaat uit naar mijn promotieteam, Madelon, Marieke en Moniek, voor de 

begeleiding. Ik heb me zeer rijk gevoeld met jullie zorgvuldige aandacht, hulp en 

expertise. Jullie waren altijd bereid om nòg een keer door de stukken te gaan en van 

feedback te voorzien, dank voor jullie geduld om mijn grenzeloze creatieve 

gedachtenspinsels en eigenwijsheid te beteugelen en in goede banen te leiden.  

Madelon, mijn promotor, met jouw expertise, rust, relativeringsvermogen en 

optimistische kijk gaf je me vertrouwen in een goede afloop. Je creërde een veilige sfeer 

door je bescheidenheid en humor. Marieke, wat leer ik veel van je scherpe geest en je 

kritische blik en het gemak waarmee jij theoretische modellen toepast. Ik kan er met 

grote bewondering naar kijken, èn naar het moorddadige tempo waarin je alles doet en 

verwoordt. Ik ben al blij als ik je kan volgen! Ik hoop dat wij in Maastricht een stevige 

brug kunnen bouwen tussen wetenschap en kliniek in de seksuologie. Moniek, vanaf het 

eerste uur tot de laatste snik stond jij aan mijn zijde.  Wat heb ik eindeloos veel van je 

geleerd van je inhoudelijke kennis, het organiseren van een RCT-studie, je rust in het 

creëren van overzicht en je datafilie. Bijzonder ook dat we, zowel in als buiten ons vak 

veel raakvlakken hebben... bijv. uit ons dak kunnen gaan met kunstvagina’s in preuts 

Amerika.   

Aan de wieg van deze promotie stond mijn eerste directe-collega bij het azM, Jacques. 

Nog voordat dit onderzoeksproject liep hebben wij zeer prettig en nauw samengewerkt. 

Jij hebt me laten inzien dat de vragen die ik stelde de moeite van het exploreren waard 

waren. Door jou ben ik uitgenodigd om die uitdaging aan te (durven) gaan. Dank voor je 

begeleiding in de start van dit traject en bij de aandachtstudies.  

Philip, jou wil ik graag bedanken dat je op het goede moment hebt ingegrepen en mij de 

weg naar de uitgang hebt gewezen. Daarmee heb je de voortgang van dit traject veilig 

gesteld.  
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Peter, dank voor onze prettige samenwerking, het delen van jouw expertise m.b.t. de 

autonome appraisaltaken en je constructieve bijdrage als co-auteur aan twee artikelen. 

Je bevlogenheid wist je op een mooie manier te combineren met een respectvolle 

begeleiding. Je kunst om moeilijke zaken eenvoudig uit te leggen waren zeer 

geruststellend.  

Veel heb ik te danken aan mijn collega’s van Psychologie van het MUMC. Dymphie en 

Jeanette, met jullie is het team seksuologie (eindelijk) structureel uitgebreid! Het is met 

jullie heerlijk samenwerken  en jullie bijdrage is erg welkom, verfrissend en verrijkend. 

Esther, Annelien, Brigitte, Gerdy, Inge, Servé, Ruud, Alied, Henriette, Bernadette, Yvonne, 

Chantal en alle andere collega’s van psychologie: wat is het heerlijk om zulke collega’s te 

hebben, voor het delen van lief en leed en inhoudelijke expertise. Door jullie 

belangstelling, support en humor krijg ik altijd weer goede zin! Sandra, wat fijn dat je nu 

dichter bij bent! Marjolein, heerlijk om met jou jarenlang intensief te hebben kunnen 

squashen. Ons onbegrensde fanatisme leidde regelmatig tot uiterst vermakelijke 

taferelen waar we soms van het lachen niet meer op konden staan! Veel dank gaat uit 

naar de dames van de poli en het secretariaat! Onze patientenzorg en onderzoek zouden 

nooit mogelijk zijn zonder jullie zorg, inzet en overzicht. Henny, Patricia, ik heb veel 

respect voor hoe jullie jarenlang het contact met onze patienten seksuologie hebben 

weten vorm te geven! Mijn (voormalig) leidinggevenden, Marcel en Peter† dank ik voor 

de gegeven ruimte en het vertrouwen met betrekking tot dit project. Rudolf, je 

relativisme en opportunisme waren een goede aanvulling in de begeleiding. Als ik bij je 

aanklop, ben je nooit te beroerd om met me mee te denken.  

Al mijn opleidelingen (seksuologen, psychologen, gynaecologen en psychiaters)  dank ik 

voor hun inzet, openheid en vertrouwen.  Altijd weer geniet ik van jullie frisse blik en 

eigenheid waar ik zoveel van leer. Wat heb ik er mooie collega’s aan over gehouden!  

Mijn collega’s seksuologie Selma, Daisy, Anouk, Willem-Jan, Sandrine, Sandra, Ellen, Jim, 

Marjo, Marieke R., Kees vd R., Theo F., de (oud)leden van de intervisiegroep en alle 

anderen wil ik graag bedanken voor de talloze warme en verrijkende ontmoetingen. 

Speciale dank gaat uit naar het Leidse team Philomene, Stephanie, Ellen, Charlotte en 

Aart. Bij jullie zijn is altijd een feest! Wat hebben we samen iets moois ontwikkeld! Dat 

smaakt naar meer!  
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Christianne en Iris, mijn paranymphen, als mens en als collega uit de medische 

psychologie en de seksuologie lopen jullie al jarenlang met me mee en zijn julllie me 

allebei zeer dierbaar. We hebben veel gedeeld en veel gelachen. Ik voel me zeer 

dankbaar voor jullie betrokkenheid en zorg. Wat heerlijk en geruststellend dat jullie me 

nu en straks bijstaan!  

Brechje en Iris Nowak: Naast jullie geweldige bijdragen, als KP-er-in-opleiding, aan het 

team seksuologie, heb ik mogen genieten van jullie als kamergenoten. Met jullie beiden 

heb ik veel kunnen sparren, lol gehad en lief en leed gedeeld.  

De collega’s van gynaecologie en urologie, met name de (oud-)collega’s van VPG en van 

het PCcM wil ik van harte bedanken voor de jarenlange en vruchtbare samenwerking. 

Janneke, Arianne, Ron, Olivier, Lennie, Jacques (voor de eerste exposures!), Marga, 

Caroline, Mirjam, Gerold, Gerard, Jolande, Hans, Gommert, Desirée, Ernest en alle andere 

collegae en AIOS gynaecologie: ik heb veel van jullie geleerd en ervaar de samenwerking 

als buitengewoon vruchtbaar!   

Dank ook aan mijn oud-collega’s van de Universiteit Maastricht: Irma, voor het bieden 

van mijn eerste baan; Reinier, Marie-Louise, Jeanette, Geke en Susan leerden mij de 

kneepjes van het vaardigheidsonderwijs. Voormalig medewerkers van DMKEP bedank 

ik voor de prettige samenwerking waarmee we de brug vormden tussen praktijk en 

wetenschap. Marcel, dank voor je onnavolgzame wijsheid en kritische bevlogenheid. 

Angela: veel dank voor je tomeloze inzet en je gave om voor ieder probleem in no-time 

een oplossing te vinden.  

De huidige UM FPN-medewerkers dank ik voor het kunnen sparren mbt onderzoek:  

Johan, voor je geruststellende wijsheid; Harald, voor je stimulerende aanmoediging; 

Anne, voor de VST taak;  Sjaan, voor het stoere mtb-crossen.  

Dit proefschrift was er nooit geweest zonder de bijdragen van een aantal mensen die als 

bakermat hebben gefunctioneerd voor mijn loopbaan. Fons en Sjef en het hele team vd 

Riagg in Echt, jullie warm, vrolijk en hecht team was voor mij de beste plek om te starten 

als clinicus! Medewerkers van de Riagg Maastricht, altijd weer kreeg ik bij jullie een 

warm welkom. Gerard, jij was een vader in de seksuologie voor mij. Ruud Bullens, jij 

leerde mij als clinicus academisch te werk te gaan. Het CLAS- team met o.a. Els, Arno, 
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Han en Leen, geweldig om samen met jullie bevlogenheid en teamspirit het onmogelijke 

mogelijk te maken.  Adri van Montfoort, jij begeleidde mij op kritische en humoristische 

wijze bij het ontrafelen van wat er in de praktijk gebeurde om de CLAS-methodiek 

overdraagbaar te maken.  

Lieve Annette, mijn grote inspiratiebron in de partnerrelatietherapie! Veel dank voor 

onze gezamenlijke poli’s en vruchtbare samenwerking, voor de altijd weer verrijkende 

ontmoetingen en warme, dierbare vriendschap.  

Een goed medicijn tegen het vele zitwerk waren en zijn de Mofit sportavondjes met mijn 

MOFIT vriendinnen, Dianne, Brigitte, Leonne, Catharina, Bertille en Marike. Dank ook 

voor jullie vrolijke en stimulerende vrouwenpower! Ook mijn gezellige yogagroep onder 

begeleiding van Monique was en is een heerlijke verrijking.  

Lieve dierbare vrienden, Hettie en Herman, Dianne en Ben, Marieke en Antoon, Ellis, 

Merjen, Karin en Cate, Wytske en Bard: jullie liefde, lol, betrokkenheid en zorg is een 

grote rijkdom in mijn leven. Ik koester alle herinneringen aan onze ontmoetingen, uitjes, 

logeerweekendjes en vakanties. Een basis waaruit alle uitdagingen en gedoetjes 

gerelativeerd en mogelijk worden. Ik hoop nog lang en vaak van jullie te genieten!  

Mam en pap†, jullie hebben mij alle ruimte gegeven om te experimenteren, te ontdekken 

en van alles te ondernemen: Niets was te gek.  Mam, jouw motto:  “Spring maar, want je 

kunt toch zwemmen” heeft me gebracht waar ik nu sta.  Pap, jouw kunst om van het 

leven te genieten is me altijd bij gebleven. Lieve Joos & Fen, als jongste zus heb ik veel 

van jullie geleerd: Joos, van je kritische wijsheid, spiritualiteit en filosofische discussies; 

Fen, van je creatieve aard en praktische organisatietalent. Lieve Marja, met je gevoelige 

aard en vrolijke noot was jij voor mij een maatje, een warme verrijking voor ons gezin! 

Lieve allen, samen hebben we met alle schommelingen in het leven altijd kunnen 

terugvallen op onze gedeelde liefde voor sport, de natuur en dieren. Deze liefde helpt mij 

altijd om m’n balans te hervinden en heeft mijn leven enorm verrijkt.  

Lieve schoonfamilie, mam† en pap†, Els, Jos, Caroline, Eric en Paul. Ik heb mij altijd 

welkom gevoeld in jullie liefdevolle warmte, zorg en vrolijke drukte. Wat fijn dat jullie 

mijn schoonfamilie zijn!  
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Lieve Michel, jouw liefde vormt de basis in mijn leven, en dat is er na ruim 33 jaar nog 

iedere dag! Met jouw originele kijk, humor en autonome wijsheid weet je me altijd weer 

uit te dagen en wordt iedere zorg of prestatie gerelativeerd. Heel veel dank voor je 

uithoudingsvermogen en de ruimte die je me hebt gegeven om dit project te voltooien! 

We delen zoveel om samen van te genieten.   

Lieve Yanick en lieve Stefan, wat is het leven mooi met jullie….en wat boffen wij met 

zulke “kinderen”! Het is zo leuk èn aanvullend dat jullie nu (toch ) in onze voetsporen 

terecht zijn gekomen! De gesprekken aan de keukentafel worden er alleen maar 

boeiender op! Met jullie wijsheid, reflecterend vermogen en humor houden jullie me 

regelmatig een kritische spiegel voor, die uiterst leerzaam en alles relativerend is. Niets 

is betekenisvoller dan dat jullie er zijn. 

Als allerlaatste wil ik graag iedereen bij voorbaat bedanken voor alles wat uit dit 

proefschrift voortkomt.  
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