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Introduction: Current information processing models propose that heightened attention bias for sex-related
threats (eg, 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 genitopelvic 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 (1) heightened attention for pain and sex, and (2)
heightened threat and lower incentive associations with sexual penetration. Second, we examined whether the
stronger persistence of coital avoidance in vaginismus vs dyspareunia might be explained by a stronger attentional
bias or more dysfunctional automatic threat/incentive associations.

Methods: Women with lifelong vaginismus (n ¼ 37), dyspareunia (n ¼ 29), and a no-symptoms comparison
group (n ¼ 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.

Conclusion: 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.

J Sex Med 2016;13:1255e1262. Copyright� 2016, International Society for Sexual Medicine. Published by Elsevier
Inc. All rights reserved.
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INTRODUCTION

Genital pain is a common phenomenon in women, and a
substantial proportion of women (20%e47%) report regular
pain experiences during coitus.1e3 Genital pain and fear of
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genital pain are also core symptoms of the Diagnostic and
Statistical Manual, 5th edition (DSM-5)-defined genitopelvic
pain/penetration disorder (GPPPD).4 Current information pro-
cessing models of sexual arousal propose that attentional pro-
cesses may be critically involved in the impairment of sexual
arousal and the persistence of sexual problems such as genital
pain.5e7 If attention is preferentially directed toward 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 impairment of sexual
arousal.8,9 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 (eg, burning, cutting) were presented in a
1255
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modified Stroop task.10 However, we cannot be sure that the
interference effects during the Stroop task reflect processing
priority; it also may reflect attempts to inhibit the processing of
pain stimuli11 or fear-induced rumination.12 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-signaling 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.13 Actively avoiding the processing
of sexual cues (eg, attention regulation) interferes with the gen-
eration of sexual arousal,7,14 which in turn may contribute to the
development or persistence of GPPPD.13,15 In line with the view
that threat signals will elicit enhanced vigilance and increased
distraction,16 a visual probe study that focused on the initial
more automatic allocation of attention found that female stu-
dents who reported relatively frequent experiences of coital pain
and low sexual arousal showed a relatively strong attentional bias
for verbal sex stimuli.15 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 the 2 groups. There is evidence indicating that the pros-
pect of genital penetration elicits relatively strong fear-avoidance
tendencies in women with vaginismus,17 whereas women with
dyspareunia show stronger task persistence in the context of painful
intercourse.18 These differences in avoidance/persistence ten-
dencies 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.17,19 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 differ-
ences in approach motivation.20 Sexual penetration stimuli may
elicit stronger automatic incentive processes21,22 (“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: (1) women with
GPPPD show heightened attentional bias for pain stimuli rela-
tive to controls and the attentional bias for pain is especially
pronounced in women with vaginismus; (2) women with
GPPPD show heightened attentional bias for sex stimuli relative
to controls, and the attentional bias for sex is especially pro-
nounced in women with vaginismus; (3) women with vaginismus
show stronger penetration-threat associations than women with
dyspareunia; (4) women with dyspareunia show stronger auto-
matic wanting associations towards sexual penetration stimuli
than women with vaginismus; (5) independent of diagnosis,
lower sexual arousal will be associated with heightened atten-
tional bias for both pain and sex, together with weaker sex-
wanting and stronger penetration-threat associations.
METHODS

Participants
Patients were referred by a gynecologist or general practitioner

to the Regional Centre of Sexology from Maastricht University
Medical Centre. Inclusion criteria for the clinical group were
lifelong vaginismus (never been able to engage in full intercourse,
ie, 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, post-
traumatic stress disorder resulting from sexual abuse (according
to DSM-IV-TR criteria,23 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 under-
went a standardized physical examination24 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 com-
mittee of the Maastricht University Medical Centre (P06-130).
Some of the participating women with vaginismus and some in
the control group also participated in another study.25 The total
study sample consisted of 117 participants: 37 women with
vaginismus, 29 women with dyspareunia, and a control group of
51 participants without sexual complaints. Table 1 shows the
demographic characteristics. There were no significant differ-
ences in terms of age, years of education, or cohabitation-status
between the groups.
J Sex Med 2016;13:1255e1262



Table 1. Demographic and clinical characteristics

Dyspareunia
(n ¼ 29)

Vaginismus
(n ¼ 37)

Controls
(n ¼ 51)

Total
(n ¼ 117)

Between groups c2

value/or F value

Effect size
Cramer’s
v/or hp2

Vag vs dysp c2

value/or t value
Effect size
Cramer’s v

Age (M/SD) 25.6 (6.1) 26.5 (6.3) 25.2 (5.2) 25.7 (5.8) .57 ns .3 ns
Lives with

partner
(% yes)

41.2 57 37 44 3.5 ns .9 ns

Education (%) 2.5 ns 1.4 ns
Secondary
school

3.6 2.7 3.9 3.4

Higher
secondary
school

57.1 48.6 39.2 46.6

College-
university

39.3 48.6 56.9 50

Religion (% yes) 48.3 70.3 49 55.6 4.7 ns 3.3 ns
Coïtus attempts

(% yes)
71,9% 28.9% 97.9% 68,6% 47.1† .6 12.8† .4*

Arousal (FSFI) 3.9 (1.1) 4.3 (1.5) 5 (.8) 4.5 (1.2) 11.5† .2 1.1 ns

M ¼ Mean; SD ¼ standard deviation; hp2 ¼ partial eta squared.
*Women with dyspareunia had significantly less coitus attempts than control women [c2 (1) ¼ 11.9*, cramer’s v ¼ .39].
†P � .001.

aTo construct the genital pain category, we initially selected the
28 most often mentioned pain words from the McGill Pain
Questionnaire Dutch Language Version by women with dys-
pareunia.28,29 For the Sex VST, we selected 32 commonly used
sexual words that describe male and female genitals, and sexual
behavior. On the basis of a pilot study among women with
dyspareunia (n ¼ 20), lifelong vaginismus (n ¼ 22), or without
symptoms (n ¼ 20) we selected for each category the 20 words
with highest scores on familiarity and representativeness.
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Part of the (vaginismus and control) sample that partici-
pated in another study25 did not receive single target Implicit
Association Tests (st-IATs). Therefore, analyses of the st-IAT
results were restricted to a subsample of 82 participants (19
women with vaginismus (age M ¼ 25.37, SD 6.69), 32
women with dyspareunia (age M ¼ 25.84, SD 6.09), and 31
control women (age M ¼ 24.87, SD 4.48)). Participants
received 20 euros as compensation for their participation in
the study.

Main Outcome Measures

Visual Search Task
We used a Visual Search Task (VST)26 to measure attentional

bias for pain and sexual stimuli. The VST can differentiate be-
tween 2 relevant components of attention: enhanced vigilance,
evidenced by faster detection of relevant (pain/sex) cues, and
heightened distraction.27 Each trial started with a tone followed
by a 500-ms fixation cross in the middle of the screen. Subse-
quently, participants were presented with a 5 � 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, 3 word categories were used: 1 pain-related
(eg, irritating, prickly, stinging etc.), and 2 neutral control
categories: color (eg, green, purple) and nationality (eg, Belgian,
Spanish). Also for the sex VST, 3 word categories were used:
sexual words (eg, penetration, penis, arousal), and words from 2
J Sex Med 2016;13:1255e1262
types of neutral control categories: cooking (eg, draining,
kitchen) and sport (eg, rugby, running).a

Matrices on target-present trials consisted of 1 pain (or 1 sex)
word among 19 neutral words, 1 neutral word among 19 pain
(or 19 sex) words, 1 neutral word (eg, nationality) among 19
neutral words from another neutral category (eg, colors). Each of
the 6 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 (ie, target or distractor) of the neutral cate-
gories was counterbalanced over participants.

Because only the target-present trials were relevant for
testing the hypotheses, the analyses were restricted to these
trials. Errors (ie, 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 3 SD above the overall mean of the remaining
response latencies were excluded (pain: 1.3%; sex 0.9%). False
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alarm rates to the target-absent trials were low (Pain VST:
pain: 2.3%; color 4.7%; country: 2.3 %; Sex VST: sex: 3.5%;
sport: 5.1%; cook: 5.2%).
Single Target Automatic Association task (st-IAT)
The st-IAT was developed to assess to what extent a single

target category (in this case, vaginal penetration) is associated with
2 attribute categories.25,30 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 st-IAT started with 20 practice trials, followed by
2 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 1 test phase, “sex
pictures” and “threat”/“not wanting” were mapped onto a single
response key and “safe”/“wanting” on the other. In the other test
phase, this mapping was reversed. The target-attribute combina-
tions that shared response keys were counterbalanced. Each crit-
ical test phase consisted of 60 trials in which responses were
divided equally over the 2 response keys to prevent response bias.

The D-4 measure was computed31,32 on the trials of the test
phases.25,30 A negative D-measure reflected relatively strong
threat and weak wanting associations.

Female Sexual Function Index
To index sexual arousal we used the total score of the four-item

sexual arousal subscale of the Female Sexual Function Index
(FSFI)33,34 Since the FSFI is only considered valid if the respon-
dent has been sexually active in the preceding 4 weeks,35 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 a of the
arousal subscale were satisfactory for all subgroups (vaginismus
a ¼ 0.87, dyspareunia a ¼ 0.73, and controls a ¼ 0.84).

Penetration Behavioral Questionnaire
To index intercourse behavior during the last 4 weeks, the 1

item “intercourse attempts” of the Penetration Behavioral
Questionnaire (PBQ) was used.36,37 The PBQ is rated on a
4-point scale: (a) not attempted, (b) attempted but unsuccessful,
(c) attempted and sometimes successful, and (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

personalized internet link to complete the questionnaire 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 (in counterbalanced order). After a
10-minute break the experiment continued with the threat and
wanting st-IATs (and 2 IATs that were unrelated to this study),
also in counterbalanced order. We also included a group of
participants who completed the VSTs in the context of another
study.25 These participants also started the lab session with the
VST but completed the questionnaire after the VST the during
lab session. Comparing the subgroups revealed no significant
differences in outcome variables (VST).
Analyses
To examine group differences in detection speed, reaction

times (RTs) on Target trials of the VST were subjected to a 3
(Group) � 2 (Target: Pain/Sex vs Neutral) repeated measures
ANOVA. Differences in distraction were tested with a 3
(Group) � 2 (Distractor: Pain/Sex vs Neutral) repeated measures
ANOVA on Distractor trails. To assess group differences in
automatic sex appraisal, we used multivariate ANOVAs with
groups as independent variables and the D-4 measures31,32 of the
threat and wanting st-IAT as the dependent variable. For all
analyses, effect sizes are reported using Partial Eta squared hp2.38

Bivariate correlations were computed to evaluate the re-
lationships between attentional bias, automatic associations, and
sexual arousal. Attentional bias scores were calculated by sub-
tracting mean scores (RTs) of pain and sex VSTs from the mean
scores (RTs) of the neutral VSTs. Negative scores reflected slower
detection/more distraction, whereas 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 women in the control
group.
Attentional Bias for Sexual and Pain Stimuli
Technical problems led to missing data in the Pain VST for 3

in the control group, and 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 (1110)¼ 4.9, P¼ .029, hp2¼ 0.04 and Target Sex F (1107)¼
20.78 P < .001, hp2 ¼ 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. Main
effects of Distractor Pain: F (1110) ¼ 6.8, P ¼ .01, hp2 ¼ 0.06
and Distractor Sex: F (1107) ¼ 31.25, P < .001, hp2 ¼ 0.23
were found, indicating that participants were significantly
quicker to detect a neutral target in an array of pain stimuli, than
in an array of neutral distractors. In a similar vein, participants
J Sex Med 2016;13:1255e1262



Table 2. Outcome VST and st-IAT tasks

VST

Reaction times

Dyspareunia Vaginismus Controls Total

Pain VST (n ¼ 29) (n ¼ 37) (n ¼ 48) (n ¼ 114)
t pain Mean (SD) 4341 (671.16) 4257.08 (879.25) 4033.06 (669.79) 4184.1 (749.84)
t/d no pain Mean (SD) 4361.74 (590.17) 4368.05 (706.08) 4209.67 (700.91) 4299.15 (674.54)
d pain Mean (SD) 4230.45 (714.76) 4363.3 (714.76) 4007.81 (687.89) 4179.82 (728.08)

Sex VST (n ¼ 28) (n ¼ 33) (n ¼ 48) (n ¼ 110)
t sex Mean (SD) 4172.02 (791.93) 4102.35 (891.89) 3951.1 (727.44) 4050.89 (793.83)
t/d no sex Mean (SD) 4342.09 (934.8) 4430.13 (837.43) 4303,59 (753.55) 4350.65 (818.38)
d sex Mean (SD) 4111.97 (837.16) 4044.55 (789.06) 3841.54 (645.2) 3968.96 (742.83)

D-4 measures

st-IAT (n ¼ 25) (n ¼ 14) (n ¼ 29) (n ¼ 68)

Threat Mean (SD) .04 (.23) �.10 (.37) .04 (.32) .01 (.30)
Wanting Mean (SD) .29 (.49) .21 (68) .18 (.70) .23 (.61)

d ¼ distractor; SD ¼ standard deviation; st-IAT ¼ single target Implicit Association Test; t ¼ target; VST ¼ Visual Search Task.
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were quicker to detect a neutral target in an array of sex stimuli,
than in an array of neutral distractors. These effects were com-
parable across groups, as evidenced by the absence of significant
interactions with group, F � P

1.11; P � .35; hp2 �.02.
Implicit Threat/Wanting Associations
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 0 as evidenced by a significant intercept F (1, 65) ¼
8.44, P � .01, hp2 ¼ 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) ¼ 0.22, P ¼ .8, hp2 ¼ .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 0 F (1, 65) ¼ 0.03 P ¼ .86, hp2 ¼ .001. In addition,
the index was similar across groups as evidenced by the absence
of a main effect of Group F (2, 65) ¼ 1.21 P ¼ .31, hp2 ¼ .04.
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 2 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. Table 3 shows the
relationships of attention, implicit appraisals, genital pain, and
sexual arousal.
J Sex Med 2016;13:1255e1262
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: (1) women generally showed an attentional bias for pain
and sex as indexed by both faster detection and heightened
distraction; (2) women generally showed stronger automatic sex/
wanting than sex/not-wanting associations, whereas their sex/
threat and sex/safe associations were of similar strength; (3) the
strength of the attentional biases and automatic sex-associations
were similar for all groups; and (4) overall, low sexual arousal
was associated with slow detection of sex-relevant target words
and strong sex-threat associations.
Attentional Bias
Women were generally quicker 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 dyspar-
eunia.10However, 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.11,12 The current failure to find a
heightened attentional bias for pain stimuli inwomenwithGPPPD
parallels the failure to find a robust attentional bias towards pain-
related words or pictures in chronic pain patients.39 So far, atten-
tional bias has mainly been indexed by visual tasks. However, the
visual dimension might not be the 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
(eg, genital pressure) instead of visual stimuli.



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 ¼ 113)
d-Pain (n ¼ 113) .43†

t-Sex (n ¼ 107) .03 .08
d-Sex (n ¼ 107) .02 .1 .65†

st-IAT threat (n ¼ 62) .16 �.13 �.1 �.02
st-IAT wanting (n ¼ 63) .21 .08 .19 .14 .31*
Genital pain (n ¼ 118) �.11 .03 .05 �.04 �.05 .07
Arousal (n ¼ 123) �.05 �.01 .17* .04 .25* .07

d ¼ distractor; St-IAT ¼ single target Implicit Association Test; t ¼ target; VST ¼ Visual Search Task.
*P � .05.
†P � .01.
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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,6 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 repli-
cate the current findings, preferably in studies using multiple
indices of attentional bias.14
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.40,41 The current study is the first to show also that
more automatic sex-threat associations are associated with low
sexual arousal.25,30 To modify low sexual arousal it may be
important to target both the more deliberate and automatic
threat appraisals.42

In line with previous research,25,30 the current study failed to
find evidence for heightened automatic penetration-threat asso-
ciations 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 pro-
tected by the reproduction value of sex, positive reinforcement of
sexual responses, confirmation of the relationship, etc. Such an
interpretation also is 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.40,41,43 Thus the available evidence seems to
conclude that in particular, 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
toward sexual penetration. The findings failed to support the
hypothesis that women with dyspareunia show stronger auto-
matic 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,44 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 associa-
tions 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 an individual’s readiness of having
sex and hamper the generation of sexual arousal. However, it
should be acknowledged that these findings are purely correla-
tional; thus, neither the direction of the relationship nor the
causal properties of the automatic associations can be derived
from the current findings.
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 the influence of the presence of the partner
and by highlighting the emotional consequences of sexual (dys)
functioning. A challenge for future research is to develop more
ideographic stimuli that may help to improve the external val-
idity of laboratory research.

With respect to the automatic associations, the group of
women with vaginismus was very small (n ¼ 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 to be 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
J Sex Med 2016;13:1255e1262
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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, or 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 vagi-
nismus. 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.45e47
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