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Fear Learning in Genital Pain: Toward a Biopsychosocial, Ecologically Valid Research 
and Treatment Model
Marieke Dewitte and Ann Meulders

Department of Clinical Psychological Science, Maastricht University

ABSTRACT
Although fear learning mechanisms are implicated in the development, maintenance, exacerbation, and 
reduction of genital pain, systematic research on how fear of genital pain emerges, spreads, persists, and 
reemerges after treatment is lacking. This paper provides an overview of the literature on pain-related 
fear, integrates the ideas on learning and sexual arousal responding, and specifies the pathways through 
which compromised learning may contribute to the development and persistence of genital pain. In order 
to refine theories of genital pain and optimize treatments, we need to adopt a biopsychosocial framework 
to pain-related fear learning and uncover potential moderators that shape individual trajectories. This 
involves examining the role of physiological processes, subjective experiences, as well as partner and 
relational cues in fear acquisition, excessive generalization and impaired safety learning, extinction of fear, 
counterconditioning, and return of fear. Recent methodological advances in fear conditioning and sex 
research are promising to enable more symptom-specific and ecologically valid experimental paradigms.

A Biopsychosocial Approach to Genital Pain: The Key 
Role of Fear of Pain

Genital pain is a disabling health problem in women, with 
a lifetime prevalence between 10–28%, causing substantial 
daily distress (Arnold et al., 2007; Reed et al., 2008). For 
a long time, genital pain has been approached from 
a biomedical perspective, studying physical markers such 
as inflammation, (vaginal) infections, hormonal triggers, 
central sensitization, pelvic floor dysfunction and genetic 
factors that may cause or put women at risk for genital 
pain (Bergeron et al., 2020; Dewitte, 2016). The biomedical 
approach, which is often still the first-line option, targets 
the periphery or central nervous system via pharmacologi
cal agents and surgery. The role of psychological and social 
factors, that are likely more involved in maintaining and 
exacerbating the pain, has been acknowledged only during 
the past few decades. Several psychosocial parameters have 
been identified, ranging from personality traits, (sexual) 
self-concept, sexual autonomy, depression and anxiety to 
partner responses and relationship variables, with the lar
gest consensus being reached on the role of fear in the 
pathogenesis of genital pain (Bergeron et al., 2020; 
Dewitte et al., 2018). Fear of pain is a key factor in current 
models of genital pain because it prompts a cascade of 
cognitive-motivational and physiological processes that 
interact with each other and influence pain processing via 
multiple pathways (Dewitte et al., 2011; ter Kuile et al., 

2010; ter Kuile & Weijenborg, 2006). Fear is known to 
induce hypervigilance to painful sexual stimuli and dimin
ish attention for sexually exciting stimuli. The latter are 
negatively appraised, often in terms of bodily threat. 
Attentional distraction from sexual cues and negative, 
threatening appraisals in turn inhibit genital arousal, result
ing in vaginal dryness, and increase pelvic floor muscle 
tension, consequently reducing genital hiatus. These phy
siological reactions, together with low sexual readiness, are 
thought to cause mechanical friction causing pain, which 
then interacts with partner responses and the relational 
context (See Figure 1; Spano & Lamont, 1975; ter Kuile & 
Weijenborg, 2006). When sexual activities, as well as inti
macy- and partner-related cues, come to signal pain and 
bodily threat, sexual encounters will be increasingly avoided 
(Ekdahl et al., 2018). Amending the pain experience may 
require more than only understanding and tackling the fear, 
but its central impact on the psychophysiological mechan
isms underlying pain does indicate that fear is the first 
obstacle to overcome when pursuing sexual pleasure.

The central role of pain-related fear is also reflected in 
current diagnostic classifications of genital pain. Although 
female genital pain is a heterogenous condition, yielding 
a diversity in response patterns that vary along pain loca
tion, onset, temporal dynamics, and situations that elicit 
pain, the DSM-5 now describes only one diagnostic cate
gory of genital pain, with fear of pain being a common 
criterion across conditions (American Psychiatric 
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Association[APA], 2013; Bornstein et al., 2016). On the 
broadest level, a distinction can be made between primary 
or lifelong genital pain, i.e., present from the first sexual 
encounter, and secondary or acquired pain, i.e., acquired 
through experience. Although both types of pain are likely 
the result of distinct learning processes, pain-related fear is 
clearly involved in acquiring and generalizing the pain and 
turning it into a chronic pain condition. Pain-related fear 
and behavioral coping with pain are considered key factors 
in the transition from acute to chronic pain (Bergeron 
et al., 2011; ter Kuile et al., 2010; ter Kuile & Weijenborg, 
2006). Accordingly, the most common treatment of genital 
pain, namely Cognitive Behavioral Therapy (CBT), targets 
fear and avoidance and aims at increasing sexual arousal 
(Bergeron et al., 2008, 2011; Goldstein et al., 2016; ter Kuile 
et al., 2009, 2010).

It is remarkable that the treatment of genital pain imple
ments learning principles without drawing on a solid base of 
evidence to support the role of fear learning in genital pain. 
Furthermore, current treatment protocols are not well aligned 
with recent developments in fear learning research. Another 
important concern is the one-size-fits-all approach of genital 
pain treatment, which does not take into account the observed 
heterogeneity in clinical profiles showing a wide range of pain- 
related fear expression and behavioral coping strategies and 
therefore does not achieve maximal therapeutic benefit 
(Dewitte et al., 2018; De Kruiff et al., 2000; Lahaie et al., 
2015). For example, while some women with genital pain dis
play phobic avoidance of sex to prevent pain during penetra
tion or seek pain relief, others persist with penetrative sex 
because they fear negative relational outcomes such as rela
tional conflict or their partner leaving them (Brauer et al., 

2014). Current treatments tend to ignore patients' idiosyncratic 
needs and disregard individual vulnerabilities and resiliencies.

To summarize, both on a conceptual and a clinical level, fear 
(learning) is implicated in the development, maintenance, 
exacerbation, as well as the reduction of genital pain (see also 
Both et al., 2008, 2017; Brom et al., 2014). Yet, systematic 
experimental research examining whether and how compro
mised fear learning (i.e., referring to a disbalance in threat- 
safety learning, see below) contributes to genital pain disability, 
and how “unlearning” (i.e., extinction) techniques can be clini
cally applied to reduce pain-related fear and avoidance is 
largely lacking (see also Both et al., 2008, 2017). In this paper, 
we argue that in order to refine our theories of genital pain and 
optimize/customize treatments, scientific attention should be 
directed to learning mechanisms underlying the development 
and maintenance of genital pain. In addition, potential mod
erators that shape individual trajectories in pain-related fear 
responding should be scrutinized. We start with describing 
how learning mechanisms are generally involved in shaping 
sexual responses and then describe the learning mechanisms 
underlying fear and apply this to genital pain.

A Learning Theory Perspective on Sexual Arousal and 
Pain-Related Fear

Learning to Become Sexually Aroused

Research on conditioning of sexual arousal has gained ground 
over the years. However, the majority of studies to date have 
focused on appetitive conditioning, i.e., learning about positive 
outcomes such as pleasure or sexual reward, while aversive 
conditioning, i.e., learning about negative outcomes such as 

Catastrophizing 
thoughts of and/or 
negative experience 

with pain

Fear of pain 

Hypervigilance

Decreased 
lubrication 

+

Increased pelvic 
floor muscle 

tension

Mechanical 
friction

Pain

Penetration
 (attempt)

Avoidance

Figure 1. Anxiety-pain circle by Spano and Lamont (1975) and ter Kuile and Weijenborg (2006).
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pain or discomfort, has been largely neglected (Ågmo et al., 
2004; Both et al., 2008; Brom et al., 2014; O’Donohue & Plaud, 
1994). To better understand how learning mechanisms are 
involved in sexual dysfunctions, such as female genital pain, 
we start with explaining how sexual responses unfold as 
a cascade of cognitive, emotional, motivational, and behavioral 
processes (see Figure 2). According to incentive motivation 
models, the sexual system is triggered by stimuli that have 
acquired incentive value, as learned by previous experiences 
or by being innately sexually competent (i.e., “prepared” sti
muli such as touching and kissing; Bindra, 1974; Both et al., 
2007; Toates, 1998, 2009). These stimuli will pre-attentively 
capture attention and will automatically be appraised as sexu
ally meaningful (or not) via automatic matching in memory. 
This appraisal process automatically evokes a genital arousal 
response, which then motivates people to maintain their atten
tion to the sexual stimulus and cognitively elaborate (i.e., con
sciously appraise) it. When this results in a positive evaluation 
(reinforced by memories of positive sexual events) and the 
expectation of reward, a subjective sense of arousal is experi
enced, which further increases genital and subjective arousal, 
resulting in a full-blown sexual response. These ongoing sexual 
responses may then trigger the desire and motivation to actu
ally engage in sexual activities (see also Bindra, 1974; Toates, 
2009). Whenever in this process negative appraisal occurs, 
resulting from aversive learning experiences, sexual responses 
may be attenuated or inhibited. In the context of genital pain, it 
can thus be assumed that fear of pain will interfere with several 

of these phases, resulting in hypervigilance to painful sexual 
stimuli, distraction from sexually exciting stimuli, self- 
monitoring, threat appraisals, impaired genital and subjective 
sexual arousal, and avoidance motivation (Bergeron et al., 
2011; Dewitte et al., 2011; ter Kuile et al., 2010).

The incentive motivation model explains that sexual arousal 
consists of a subjective and a physical component and both 
processes may diverge in women (Chivers et al., 2010). 
Although the clinical relevance of sexual desynchrony has not 
been demonstrated (Meston & Stanton, 2018), it could be that 
the divergence between how sexually aroused women feel and 
how their body reacts to sexual stimuli relates to sexual pro
blems that are characterized by low sexual arousability such as 
genital pain (Brotto et al., 2016). It is worth exploring whether 
genital and subjective sexual arousal are shaped by different 
learning principles or have different thresholds for modulation. 
Although learning processes are clearly implicated in the 
model of sexual responding, there is only limited research on 
how stimuli acquire sexually arousing or threat properties and 
activate subjective and autonomic responses associated with 
sexual arousal. Given its clinical relevance and cardinal role in 
treatment models, the role of aversive sex-related conditioning 
in particular requires further scrutiny.

Learning to Fear and Avoid Pain

Learning to predict pain is adaptive for survival as pain threa
tens bodily integrity and is a warning signal for damage 

            Sexual Stimulus
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Figure 2. Sexual arousal responding (Bindra, 1974; Dewitte, 2014; Janssen et al., 2000; Toates, 2009). ——— Feedback loops. 
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(Meulders, 2020; Vlaeyen, 2015). Classical or Pavlovian con
ditioning, which is a type of S-S (stimulus-stimulus) or signal 
learning, is the principal mechanism by which pain-related fear 
learning can take place (Pavlov, 1927a, 1927b; Vlaeyen, 2015; 
for a review on conditioning, see also De Houwer, 2020a, 
2020b; De Houwer & Hughes, 2020). In the context of genital 
pain, repeatedly pairing a sexual stimulus (CS), such as 
a picture of a couple engaging in penetration, with a pain- 
evoking stimulus (US), such as an electrical stimulus, will 
evoke fear responding (CR) when the sexual stimulus is pre
sented alone because of its previous pairing with a pain- 
evoking stimulus. Learning to fear genital pain can also occur 
in non-sexual situations when tactile stimulation of the vulva 
or vaginal penetration by non-sexual objects (e.g., a tampon) is 
repeatedly associated with pain sensations.

Pain and pain-related fear will most often evoke protective 
behaviors, such as withdrawal and avoidance (Vlaeyen et al., 
2016; Vlaeyen & Linton, 2000). Avoidance behavior is mainly 
directed at reducing fear, although accumulating evidence now 
suggests that avoidance is not merely a by-product of fear and 
might be affected by other factors than fear (Beckers et al., 
2013; Volders et al., 2015). The relationship between fear and 
avoidance is most likely bidirectional (Pittig et al., 2020). 
Research has shown that letting participants believe they have 
the opportunity to avoid a painful stimulus paradoxically 
increases pain-related fear (van Vliet et al., 2021). By avoid
ance, the stimulus retains its threat value because the absence 
of the painful outcome is attributed to the avoidance response, 
which is referred to as protection from extinction (Lovibond 
et al., 2009; Volders et al., 2012). As such, dysfunctional threat 
beliefs cannot be disconfirmed, thereby maintaining pain- 
related fear (Engelhard et al., 2015). Avoidance learning is 
a type of operant conditioning, which refers to S-R (stimulus- 
response) learning (Fordyce, 1976; De Houwer & Hughes, 
2020; Skinner, 1938). Research into operant conditioning 
describes how a response will increase or decrease in frequency 
based on its consequences, defined in terms of reinforcement 
or punishment. In the case of genital pain, avoidance of sexual 
penetration will prevent pain from occurring and/or reduce 
fear, which can be conceptualized as negative reinforcement. 
Although reinforcement of behaviors that maximize benefit 
and reduce loss or injury is crucial for survival, long-term 
avoidance will increase fear because every time the woman 
avoids fear-inducing thoughts, feelings, and activities, she is 
actually reinforcing them. Avoidance behavior may also lead to 
relief which is thought to be rewarding (Rizvi et al., 2021). 
Relief is a positive emotion that is triggered during unexpected 
omissions of a negative outcome, which induces prediction 
error (“pleasant surprise”) and reinforces the avoidance beha
vior in order to minimize or prevent future punishments 
(Deutsch et al., 2015; Vervliet et al., 2017). Accordingly, the 
avoidance behavior becomes associated with the positive feel
ings associated with safety, which motivates people to continue 
avoiding in similar situations (Vervliet et al., 2017). The inef
fectiveness of long-term avoidance is indicated by the fact that 
the omission of a negative outcome is no longer considered as 
a “pleasant” surprise when the safety consequences are fully 
anticipated, thereby reducing prediction error and preventing 
new learning (Maia, 2010; Moutoussis et al., 2008).

The learning principles of classical and operant condition
ing likely interact. The traditional two-factor theory describes 
how stimuli that have acquired sexually arousing versus threa
tening properties through classical conditioning can shape 
behavior, namely motivating approach or avoidance behavior 
toward these stimuli, which is then positively or negatively 
reinforced (Mowrer, 1947). In particular, when someone learns 
to fear a CS via Pavlovian pairings of the CS with a pain-US and 
this person is subsequently allowed to perform a response that 
prevents the CS, this response will be reinforced, which will 
increase the likelihood that they will respond in the same way 
during future encounters with the CS. The interaction between 
Pavlovian and instrumental learning is also evidenced by the 
so-called Pavlovian-to-Instrumental transfer (PIT; e.g., Estes, 
1943; Holland, 2004). In support of this, it has been demon
strated that a cue predicting pain increases pain-related fear 
and avoidance tendencies, whereas a cue predicting reward 
decreases these tendencies (Claes, Crombez, Franssen et al., 
2016; Claes, Crombez, & Vlaeyen 2016). Newer accounts of 
avoidance learning, however, challenge the necessity of fear 
(reduction) as an instrumental reinforcer of avoidance beha
vior (Lovibond et al., 2008). In line with emotion theories, it 
has been argued that avoidance-related action tendencies are 
an intrinsic part of fear emotions (Frijda, 2010; Lang, 1985). 
Accordingly, a CS eliciting fear after pairing with a pain-US 
will automatically elicit avoidance tendencies, which implies 
that avoidance can result from mere Pavlovian learning with
out the involvement of an instrumental component such as fear 
reduction (Krypotos et al., 2014).

Although both pain-related fear and avoidance behavior 
are central in theoretical and clinical models of genital pain, 
we limit this discussion to fear conditioning because fear of 
pain is an essential diagnostic criterion that is central to all 
genital pain conditions, despite the large variety in avoidance 
versus persistence behaviors coping (APA, 2013; Reissing 
et al., 2014). Furthermore, anomalies in fear learning have 
been observed in people with anxiety disorders as well as 
chronic pain and have been identified as a transdiagnostic 
pathological marker (Boddez et al., 2012; Lissek et al., 2010; 
Meulders, 2020; Van den Bergh et al., 2021). We focus 
mainly on learning mechanisms leading to genital pain in 
sexual situations. Yet, many individuals experience pain in 
response to any type of vulvar and/or vaginal stimulation 
such as tampon insertion or bicycling, which may point 
toward overgeneralization facilitated by hypersensitivity and 
central sensitization.

More concretely, we integrate the ideas on learning and 
sexual arousal responding, specify the pathways through 
which compromised learning may contribute to the develop
ment and persistence of genital pain, and approach compro
mised learning from a biopsychosocial framework. More 
specifically, we define the role of genital sensations and related 
physiological processes, subjective experiences, as well as part
ner and relational cues in fear acquisition (learning to associate 
vaginal sensations with pain); excessive generalization or 
“overgeneralization” and impaired safety learning (how fear 
generalizes to a range of “safe” stimuli that gradually build 
toward sexual penetration); extinction of fear (reduction of 
conditioned fear responding as a function of context and 
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partner presence); counterconditioning (learning to associate 
vaginal sensations with pleasure instead of pain); and return of 
fear as a model of clinical relapse. Finally, we discuss some 
challenges and future directions to further our understanding 
of learning mechanisms underlying the development, persis
tence, and treatment of chronic genital pain.

Fear Acquisition: How Pain-Related Fear is Acquired 
in the Context of Genital Pain

Sexual responses such as sexual arousal and orgasm are intrin
sically rewarding. Hence, any stimulus in the environment can 
get associated with sexual reward and become conditioned 
sexual incentive stimuli (Ågmo, 1999; O’Donohue & Plaud, 
1994). It follows that when expected sexual reward and positive 
affect are absent, the same environmental stimuli can become 
associated with aversive experiences and elicit a decrease in 
sexual arousal and/or sexual approach behavior (Both et al., 
2008, 2017; Brom et al., 2014). In the context of genital pain, it 
is relevant to study how an originally rewarding stimulus such 
as sexual touch and penetration gains aversive properties, 
thereby triggering protective behavior.

There is preliminary evidence showing that fear of pain can 
be acquired to initially arousing stimuli that are paired with pain, 
which then lowers sexual arousal responses. Using a differential 
fear conditioning paradigm, in which an erotic picture (CS+) 
was paired with a painful electrocutaneous stimulus delivered at 
the wrist and another erotic picture (the CS-) was never paired 
with pain, it was found that both women with genital pain and 
healthy controls showed weaker subjective sexual arousal to the 
CS+ as measured via self-reports (Both et al., 2017). However, 
the difference in affect and sexual arousal toward the stimulus 
paired with pain (CS+) and the stimulus not paired with pain 
(CS-) was less pronounced in women with genital pain com
pared to controls. In addition, genital arousal was measured 
using vaginal photoplethysmography, revealing that healthy 
control women displayed a lower genital response to the CS+ 
during acquisition than women with genital pain. These results 
suggest that women with genital pain show less differential con
ditioning and impaired safety learning, meaning that the learned 
aversiveness of the CS+ tends to generalize toward the CS-. 
Alternatively, these results could also indicate a lack of inhibitory 
learning to the CS- itself, meaning that the process of transfer
ring the inhibitory properties of the CS- is attenuated or slowed 
down.

Although the previously described study provides the first 
important evidence on the potential role of fear learning in 
attenuating the sexual arousal response, more research is 
needed to replicate these findings and to address some meth
odological shortcomings. First, in most studies on human sex- 
related conditioning, only genital and subjective sexual arousal 
are considered as the primary CRs (Brom et al., 2014; 
Hoffmann, 2017). Given that the role of low genital arousal 
in genital pain has not yet received sufficient empirical support 
(Brauer et al., 2006), and that pelvic floor muscle tension is also 
an important component of defensive responding to pain 
(Reissing et al., 2005; Thibault-Gagnon & Morin, 2015), 
research on sex-related fear conditioning needs to include 
pelvic floor activity in addition to indicators of sexual arousal 

to understand the temporal dynamics of pain-related fear and 
genital pain responses. An electromyography (EMG) probe 
that allows simultaneous assessment of pelvic floor muscle 
activity and genital sexual arousal has been validated in pre
vious research and may be useful to study conditioned 
responding to genital pain (Both et al., 2012). A recent study 
by Pawłowska et al. (2020), examining differential disgust 
conditioning and extinction of female sexual arousal responses, 
did include pelvic floor EMG to mark a disgust defensive reflex, 
in addition to a VPA measure of genital arousal. This study 
showed that pelvic floor muscle activity was higher in response 
to the disgust-evoking versus neutral stimulus, which is an 
important finding given the potential role of disgust in the 
etiology and persistence of genital pain (de Jong et al., 2013).

Second, latent constructs such as fear need to be measured 
explicitly and throughout the conditioning procedure. Fear can 
be measured directly via fear-potentiated startle responses or 
verbal reports of fear learning after each (block of) CS presen
tations (e.g., ratings of US-expectancy, contingency, and risk as 
well as ratings of affect and fear; Beckers et al., 2013; Bradley & 
Lang, 2000). Note that Both and colleagues did include con
tinuous reports of fear, affect, and US-expectancy in several of 
their studies on sexual conditioning (Brom et al., 2015a, 2015b; 
Pawłowska et al., 2020).

Third, the operationalization of the US, i.e., the pain induc
tion, needs to align with the clinical presentation of genital pain 
and mimic what women actually experience during sexual 
penetration to ensure an ecologically valid design. 
Administering electrical pain stimulation to the wrist, as in 
the study of Both et al. (2017), does not simulate penetration 
pain, especially because there is no solid evidence for an 
increased generalized pain response in women with genital 
pain (Dewitte et al., 2018; Hellman et al., 2015). Differences 
in fear learning will manifest more readily when using 
a disorder-specific US (Meulders, 2020; Pittig et al., 2018). 
This emphasizes the importance of using relevant CSs and 
USs and thinking about relevant control conditions and stimuli 
when developing experimental fear conditioning models. 
Dynamic sex stimuli such as videos may yield stronger con
ditioning effects than static sexual pictures (Dawson & Chivers, 
2018). In addition, habituation of sexual stimuli occurs rapidly 
(Koukounas & Over, 1993; O’Donohue & Geer, 1985); there
fore, the number of trials should be limited, and a rapid sti
mulus sequence is recommended.

A final concern regarding fear conditioning research in 
genital pain is that we cannot simply assume that exteroceptive 
aversive stimuli operate the same way as interoceptive stimuli 
in genital pain-related fear learning. Women with genital pain 
most often experience pain in the outer third part of the vagina, 
exactly where the largest pressure is experienced during pene
tration (Farmer et al., 2013). This means that vaginal sensations 
at initial penetration are experienced as most painful. A large 
range of aversive exteroceptive stimuli have been used in the 
context of fear conditioning, but interoceptive signals that stem 
from within the body are less commonly investigated 
(Meulders, 2020). Whereas most traditional fear conditioning 
research has relied on exteroceptive – often arbitrary – visual 
and auditory stimuli as CS and US, there is a growing body of 
research on interoceptive conditioning in which the CS, US, or 
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both are endogenous events that reflect subjective changes in 
bodily signals (Meulders, 2020). There are indications that 
associative learning involving interoceptive stimuli operates 
differently than exteroceptive conditioning, yielding specific 
effects (e.g., rather unconscious, slower acquisition, more 
fixed, and resistant to extinction) on the physiological regula
tion of responses (Van Diest, 2019). Given that penetration 
pain is an interoceptive cue, research on fear of penetration 
pain may reveal unique insights that will further advance our 
knowledge on interoceptive fear conditioning and potentially 
reveal new targets for interoceptive exposure treatment.

Fear Generalization: How Pain-Related Fear 
Generalizes to Safe Stimuli

Fear generalization occurs when conditioned fear responding to 
a certain stimulus is transferred to novel stimuli that were never 
paired with the US (generalization stimuli or GSs) based on the 
perceptual or conceptual resemblance with the original CS+. This 
learning mechanism is highly adaptive as long as it allows dis
criminating between effective responding to novel stimuli – based 
on previous experiences with similar cues that predict aversive 
reactions such as pain – and refraining from responding to cues 
that do not predict pain (Dymond et al., 2015). In other words, 
there is a delicate balance between discrimination and general
ization toward novel stimuli, with generalization becoming mala
daptive when safe stimuli are needlessly feared (Lonsdorf et al., 
2017). Fear generalization can occur based on the perceptual 
similarity with the original pain-associated CS, which is the 
most commonly investigated type of fear generalization. Pain- 
related fear can also spread to physically dissimilar stimuli that 
are semantically related or belong to the same category (i.e., via 
induction) or via derived relationships with pain such as con
ceptual equivalence between stimuli (i.e., via inferential reason
ing; Bennett et al., 2015; Dunsmoor & Murphy, 2015). In 
category-based conditioning, which is probably most relevant to 
explain genital pain in sexual situations, people acquire fear to 
a class of (symbolically related) stimuli rather than to a specific 
CS. This type of generalization is enhanced when the CS is 
a typical member of a category rather than an atypical one 
(Dunsmoor & Murphy, 2005), which depends on one’s personal 
sexual script in the case of genital pain. Furthermore, an initial 
pain experience upon touching the vulva or inserting an object 
into the vagina (e.g., tampon) may spread across situations and 
generalize into fear for any type of stimulus that involves vulvar 
and/or vaginal touch. Category-based generalization may thus be 
one of the learning mechanisms involved in provoked vulvody
nia, one of the most common types of genital pain (Bergeron 
et al., 2020). Generalization can be visualized via a graph marking 
how the strength of the elicited responses changes with similarity 
between the stimuli. The generalization gradient reflects the 
degree of generalization, with a steep gradient indicating narrow 
responses toward more similar stimuli and a flat gradient indicat
ing substantial responding even to stimuli that are highly dissim
ilar to the CS+ (Dymond et al., 2015).

Excessive fear generalization is assumed to be a hallmark 
feature of anxiety disorders and may well be the central 
mechanism involved in genital pain (Craske et al., 2009; 
Dymond et al., 2015). That is, compromised fear learning in 

genital pain may not result from excessive conditioned 
responses to threat cues, but rather a failure to inhibit fear 
responding in the presence of safety cues. As described pre
viously, there is evidence suggesting that women with genital 
pain may have difficulties in discriminating between safe and 
unsafe CSs. Using a differential learning paradigm with erotic 
pictures as CSs and a painful electrocutaneous stimulus as 
US, women with genital pain showed less differential 
responding (Both et al., 2017). Given that impaired safety 
learning may in turn cause overgeneralization, it is plausible 
to assume that excessive generalization of fear and pain 
expectancies is involved in the development and maintenance 
of genital pain.

Fear Extinction: How Pain-Related Fear is Reduced in 
the Context of Genital Pain

When assuming that fear acquisition and (particularly) fear 
generalization underlie the development and maintenance of 
chronic genital pain, it makes sense to rely on conditioning 
procedures to reduce the pain-related fear. Current treatments 
of genital pain are mainly based on Pavlovian fear extinction, 
which is a laboratory analogue for exposure and refers to the 
reduction of conditioned fear responding after presenting the 
CS repeatedly without the pain-US (Bergeron et al., 2008; Brom 
et al., 2014, 2015a, 2015b; ter Kuile et al., 2013). In other words, 
when the CS is no longer paired with the US (or its mental 
representation), the CS loses its predictive value and will stop 
eliciting conditioned responses.

Translated to clinical protocols of genital pain, most treat
ments introduce a “pain-stop” (i.e., cessation of any activity 
that causes genital pain) followed by systematic desensitization 
to gradually transform penetration into an arousing and plea
sant experience (Bergeron et al., 2008, 2016). Women and their 
partners are exposed in a step-wise fashion to increasingly fear- 
inducing experiences, most often using sensate focus techni
ques that build up from non-genital touching to genital touch
ing to gradually engaging in penetrative sexual activities 
(Masters & Johnson, 1970). These exercises are mostly com
bined with a penetration ban, allowing women to cultivate 
a non-demand, non-pressuring mind-set and learn to relax 
and refocus on pleasurable bodily sensations during sexual 
intimacy with their partner in order to decouple the associa
tions between sex, fear, and pain (Dewitte et al., 2018; 
Goldstein et al., 2016; ter Kuile & Weijenborg, 2006). This 
treatment is based on traditional models of fear learning, 
assuming that, after repeated exposure to a fear-inducing sti
mulus, the fear will habituate, which then acts as a corrective 
experience. As a result, the fear-inducing stimulus will no 
longer evoke a fear response (Thompson, 2009). In addition, 
women are encouraged to explore new types of sexual stimula
tion so they learn to expect pleasure instead of pain when 
engaging in sexual activities, which can be viewed as a type of 
counterconditioning (Keller et al., 2020).

The underlying idea of this treatment approach, namely 
tackling the fear response via fear habituation, has been chal
lenged in recent treatment models on anxiety disorders 
(Craske et al., 2014). Expectancy violation and inhibitory learn
ing have now been forwarded as the core mechanisms of 
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exposure, with stronger effects being achieved when the dis
crepancy between expected and actual outcomes (i.e., predic
tion error) becomes larger (Bouton, 2004; Craske et al., 2014; 
Delamater, 2004; Rescorla, 2001). Extinction does not erase the 
original CS-US association that is learned during acquisition, 
but that a new inhibitory CS-noUS association is formed inhi
bits the retrieval and behavioral expression of the acquisition 
memory (Bouton, 2002, 2004; Craske et al., 2014). When con
sidering extinction as a form of new learning, it also involves 
the initial acquisition, consolidation, generalization, and later 
retrieval of the CS-noUS relationship. Extinction is a fragile 
process and does not always yield enduring behavioral effects 
because it is context-specific. Furthermore, it is difficult to 
consolidate and retain the new inhibitory learning and general
ize it to novel stimuli (Bouton, 2002; Vervliet et al., 2013). 
Hence, inhibition can be released when leaving the extinction 
context again, favoring the retrieval of the original CS-US 
association. We will elaborate on this in the following section 
when explaining the return (i.e., post-extinction increase) of 
extinguished fear.

Impaired fear extinction learning might explain persistence 
of fear in the context of genital pain. Initial evidence, using the 
previously described differential learning paradigm with erotic 
pictures as CSs and a painful electrocutaneous stimulus as US, 
showed that conditioned genital responses and subjective affect 
to the CS+ did not diminish significantly during the extinction 
phase, suggesting resistance to extinction (Both et al., 2017). 
Interestingly, the lack of expressed extinction learning 
appeared in both women with and without genital pain. 
Note, however, that the extinction phase consisted of fewer 
unreinforced CS+ and CS- presentations compared to the 
acquisition phase (four presentations during extinction com
pared to 10 during acquisition), which makes it difficult to 
draw solid conclusions on extinction learning because it could 
be that the inhibitory CS-noUS association was not sufficiently 
trained. Typically, inhibitory (safety) learning takes longer than 
excitatory (threat) learning, so any procedure should present at 
least an equal number of extinction trials compared to acquisi
tion trials to establish the role of (reduced) extinction in the 
context of genital pain. Other studies by Both and colleagues 
did establish successful extinction when using a more extensive 
series of extinction trials, though not in the context of genital 
pain (Brom et al., 2015a, 2015b).

Return of Fear: How Pain-Related Fear Reemerges 
after Successful Extinction

As discussed previously, extinction of fear is highly context- 
dependent and may easily return (Bouton, 2002). Hence, treat
ment protocols should take into account the role of learning 
context and anticipate that fear may return when the CS is 
encountered in a different context than the extinction context 
(Vervliet et al., 2013). Renewal of pain-related fear after extinc
tion learning is common in women with genital pain who learn 
to insert their fingers or a progressive set of vaginal dilators in 
a clinical setting but fail to overcome their fear once they are at 
home in the presence of their partner. Post-extinction, both the 
acquisition and extinction memories co-exist. Which of these 
will be retrieved and expressed largely depends on the context 

(including physical characteristics, internal states, temporal 
factors, and social situations; Bouton, 2002; Vervliet et al., 
2013). When a certain context reactivates features of the treat
ment context (e.g., a relaxed state after having performed 
abdominal breathing or pelvic floor exercises), the extinction 
memory will be retrieved. However, when certain characteris
tics of the context reactivate the original learning context (e.g., 
the bedroom), the acquisition memory will be triggered, result
ing in conditioned responding and thus return of fear 
(Dymond et al., 2015; Vervliet et al., 2005).

Return of pain-related fear may also be triggered by any 
aversive stimulus or context following extinction learning, even 
when not clearly related to the fear-evoking stimulus (context; 
Hermans et al., 2005; Rescorla & Heth, 1975; Zbozinek et al., 
2015). This reinstatement of conditioned fear may explain 
unexpected pain flare-ups in genital pain patients, for example, 
during periods of increased stress due to work or relational 
conflicts (den Hollander et al., 2015; Meulders et al., 2015; 
Sokol & Lovibond, 2012). The fragility of extinction is also 
indicated by the fact that fear of penetration pain can be rapidly 
reacquired after successful extinction when penetrative sexual 
acts become associated with pain again (Culver et al., 2015; 
Ricker & Bouton, 1996; Zbozinek & Craske, 2017a). For exam
ple, when a couple devotes extra time to engage in foreplay and 
moves toward penetration only when the woman is sufficiently 
sexually aroused to ensure a pain-free experience, but then 
after time they start to engage in unaroused intercourse 
again, the fear of pain may rapidly resurge. Finally, we need 
to consider that fear may spontaneously return after extinction 
training with the passage of time (Vervliet et al., 2013). It is 
therefore important to instruct the couple to regularly engage 
in penetrative sex following treatment completion to prevent 
spontaneous recovery (Craske & Mystkowski, 2006; Quirk, 
2002; Vervliet et al., 2013).

The Way Forward: Future Research Directions

We have now reviewed the current theoretical and empirical 
knowledge on how fear conditioning mechanisms are impli
cated in genital pain. Given that research on (aversive) sex- 
related conditioning is still limited, a number of challenges and 
fascinating questions remain unaddressed, both on 
a theoretical and clinical level, which we outline below.

Unraveling Mechanisms of Fear Acquisition in Genital Pain

More research is needed to understand the pathways of fear 
learning in the context of genital pain. Fear acquisition can 
occur via different routes, namely learning contingencies on 
the basis of stimulus pairings (as in classical conditioning via 
direct experience) but also on the basis of instructions, obser
vation, or inference (Debiec & Olsson, 2017; Mertens et al., 
2018). The majority of studies on pain-related fear condition
ing rely on the actual pairing of conditioned and painful 
stimuli. However, in the context of genital pain, it is plausible 
that pain-related fear can also be acquired without direct 
experience, being transmitted through verbal instructions or 
observation of others. Such a propositional perspective on 
learning (De Houwer, 2020a) is particularly relevant for 
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understanding the development of primary genital pain. Fear 
of pain and its physical correlates often occur during the very 
first sexual encounter, thus without having actually experi
enced the pairing of penetration and pain before. Such obser
vation suggests an important role of learning via instruction 
or inference (De Houwer, 2020a; Mertens et al., 2018). This 
has important implications for clinical practice in which little 
or no differentiation is made between primary and secondary 
genital pain (Dewitte et al., 2018; Pukall, 2016). Developing 
a line of research that examines the direct and indirect effects 
of instructions about stimulus properties on genital pain- 
related fear responding within an ecologically valid setting 
will crucially enhance insights on this pain condition.

Further elaborating on the distinction between primary 
and secondary genital pain, research on learning mechanisms 
may be particularly useful to understand the source of varia
tion in the clinical profiles of women with lifelong versus 
acquired genital pain problems (Pukall, 2016). Differences in 
the strength of fear conditioning might occur as women with 
primary genital pain have never experienced a positive, non- 
painful sexual experience (with a partner) before. Prior 
experience might play a role in attenuating the defensive 
fear response in women who do have a history of sexually 
rewarding sensations during penetration, either with 
a partner or via masturbation. Previous pairings between 
stimuli that have been learned to evoke a sexually arousing 
response may limit the transfer of conditioned fear respond
ing when one of the stimuli undergoes direct conditioning 
with the pain-US. That is, pre-exposure to a CS results in an 
initially learned CS-noUS or CS-posUS association, which 
exerts an inhibitory effect on the expression of the subse
quently learned CS-US association (i.e., latent inhibition; 
Lubow, 1973; Meulders et al., 2012; Pavlov, 1927a, 1927b), 
which can occur both via informational transmission and via 
direct experience. This indicates the importance of taking 
a detailed sexual history assessment when deciding on 
a treatment for a woman with genital pain in order to get 
a clear picture of the learning history of that woman, includ
ing any instances of sexual reward versus pain.

In relation to this, it is important to consider that sexual 
stimuli are a priori rewarding rather than threatening and 
would thus be more prone to trigger appetitive responses 
rather than defensive responses (Ågmo, 1999; Hoffmann, 
2017; O’Donohue & Plaud, 1994). It is known that the strength 
of conditioned fear responses is affected by the salience of the 
CS. As explained in preparedness theory (Ohman & Mineka, 
2001; Seligman, 1970), fear-relevant CSs, which are evolutio
narily relevant for survival, lead to faster fear learning and 
resistance to extinction learning. Considering that sexual sti
muli show higher associability with sexual arousal, which is 
a strong reinforcing stimulus that would enhance appetitive 
conditioning effects, it is interesting to explore under which 
specific conditions pain will diminish the rewarding properties 
of sexual stimuli. For some people, for example those involved 
in Bondage and Discipline, Dominance and Submission 
(BDSM) practices, the association between sexual and pain 
stimuli does not evoke defensive responses but induces sexual 
pleasure (Dunkley et al., 2019). Although various mechanisms 
are likely involved to explain why painful sexual stimuli can be 

experienced as pleasurable, BDSM practitioners are an inter
esting comparison group because they offer the possibility to 
differentiate between the learning mechanisms underlying sex- 
pain versus sex-pleasure associations which may add to our 
understanding of genital pain.

The duration of the CS also plays a role in fear learning 
(Prenoveau et al., 2013). When presented with a longer condi
tioned stimulus, fear responding will usually be delayed until 
the final segment of the conditioned stimulus. That is, the US is 
often preceded by a chain of CSs and people learn to inhibit 
their fear response to the first CSs because they know the US is 
not occurring yet, a phenomenon referred to as inhibition of 
delay (Lubow, 1973; Pavlov, 1927a, 1927b; Vogel et al., 2003; 
but see Escobar et al., 2015). As described previously, women 
with genital pain will start to fear pain right from the beginning 
of a sexual episode. It is thus relevant to determine whether 
women with genital pain will show a decreased inhibition of 
delay as indicated by defensive activation in the first segment 
and a flatter peak response across the duration of the CS. To 
this aim, we need to apply longer CSs or chains of CSs and 
explore the temporal dynamics of fear acquisition as a function 
of genital pain status.

It is also relevant to explore how fear of vulvar and vaginal 
touch is acquired and spreads across sexual and non-sexual 
situations. Fear of pain-evoking touch is a hallmark feature of 
provoked vulvodynia (Bergeron et al., 2020). Tactile informa
tion can precede, co-occur or follow the onset of a pain experi
ence and thus become part of the pain-related learning episode 
(Meulders, 2020), a mechanism that is likely involved in pro
voked vulvodynia and thus worth exploring in future research. 
Because fear of touch is a key symptom in several chronic pain 
conditions, researchers have started exploring the role of tactile 
acuity on the acquisition and generalization of fear of pain- 
evoking touch using a differential fear conditioning paradigm 
with vibrotactile stimulation (Biggs et al., 2017; Harvie et al., 
2016).

As a final remark on fear acquisition in genital pain, it is 
important to consider the relational setting in which pain and 
fear learning takes place. Given that genital pain most often 
occurs in the context of sex with a partner, it is essential to 
specify the role of both the partner and the relational context 
when trying to understand genital pain responding (Dewitte 
et al., 2011, 2018). When experiencing pain during penetration, 
the partner can become part of the learning context and start to 
signal pain. When the pain-US is contingent on the presence of 
certain stimuli, e.g., only when the partner is present and when 
there is an opportunity or cue to initiate sex, the context can 
start to function as an occasion setter. The latter refers to 
a stimulus that is not directly related to the US but moderates 
the association between the CS and US. In other words, 
a certain context may set the occasion for the CS-US memory 
and its associated CRs to be activated (Fraser & Holland, 2019). 
For example, kissing the partner in a public setting may induce 
less fear because there is no threat of penetration pain com
pared to kissing the partner in an intimate setting in which the 
prospect of penetration, and hence, pain is more likely. In the 
absence of predictors, the context in itself may gain associative 
strength, which refers to contextual learning. A failure to accu
rately use contextual information to modulate responding to 

THE JOURNAL OF SEX RESEARCH 775



the CS+ allows fear to generalize to stimuli that are presented 
in a safe context (Andreatta et al., 2015; Lonsdorf et al., 2017). 
Various cues can become part of the pain experience, meaning 
that not only temporal associations between CS and US need to 
be considered but any other stimulus that precedes pain, 
including behavioral sequences (e.g., engaging in more or less 
foreplay) or internal states (e.g., being more relaxed or stressed 
during the day). The latter could induce a chronic anticipation 
of the pain-US which will continue to evoke high levels of 
anxiety (Meulders, 2020; Pittig et al., 2018).

When evaluating the role of partner and relational 
dynamics, it is relevant to approach genital pain from 
a motivational perspective (Dewitte et al., 2011). Previous 
research has suggested that learning about pain and defensive 
responses in anticipation of pain can be affected by the pre
sence of other concurrent and competing goals (Claes et al., 
2014; Van Damme et al., 2010). Pain control is not the only 
goal that drives the behavioral expression of fear learning. 
Overall, women do not necessarily consider sexual activity as 
a goal in itself but often engage in sex as a means to strive for 
emotional intimacy (Basson, 2000). This implies that the moti
vational determinants of genital pain may originate from or 
serve interpersonal dynamics that center around pleasuring the 
partner or avoiding anger and disappointment, keeping the 
ideal image of being a “normal” woman, and feelings of guilt 
and fear of losing the relationship (Elmerstig et al., 2008). Fear 
learning may thus not only be driven by the goal to control 
pain (by avoiding sex), but also by the goal to avert negative 
relational outcomes (Dewitte et al., 2011). It is interesting to 
examine whether the induction of relationship goals or rela
tionship rewards interferes with fear conditioning effects or 
behavioral coping with fear. It is plausible that a focus on 
avoiding pain versus safeguarding the relationship (i.e., avoid
ing negative relational outcomes) will yield the same effects on 
fear learning but have different effects on defensive responding 
to anticipated pain, namely avoiding versus persisting with 
penetrative sex.

Establishing the Role of Fear Generalization in Genital 
Pain and Unraveling its Underlying Mechanisms

More research is needed to examine excessive generalization in 
response to sexual stimuli that gradually build up toward sex
ual penetration, which is the most fear-provoking and threa
tening stimulus for women with genital pain. Research and 
clinical reports suggest that women with genital pain tend to 
avoid intimate, non-penetrative sexual acts such as kissing and 
touching out of fear that these will progress to painful inter
course (Gordon et al., 2003; Sheppard et al., 2008). They feel 
that once involved in intimacy or once their male partner has 
an erection, they cannot refuse penetration, even when their 
body is not ready to engage in penetrative sex. This implies that 
fear might spread across the sexual script of the couple, i.e., 
a learned interaction sequence of sexual activities (Wiederman, 
2015). Over time, every couple develops their own unique 
sexual script that endorses a progressive set of sexual actions 
that organize their sexual behavior. An example of such 
a sexual script may start with engaging in a sexual conversa
tion, which then progresses into kissing, undressing, touching 

non-genital bodily parts, manually and/or orally stimulating 
the genitals, inserting a finger into the vagina, possibly insert
ing the penis into the vagina, ending with penile thrusting (for 
those with partners who have a penis). When vaginal penetra
tion has repeatedly been paired with pain, any stimulus in the 
sexual script of the couple may start to evoke a fearful reaction 
and start to signal pain because the predictive value of painful 
penetration generalizes to every stimulus in the sexual script 
based on their conceptual relatedness. To test the role of fear 
generalization in an experimental lab design, two movie clips 
of distinctive actions (i.e., a couple having penetrative sex 
versus a couple engaging in a neutral, non-sexual interactive 
conversation) may serve as CS+ and CS- during fear acquisi
tion training. In a subsequent generalization test phase, the 
generalization of fearful conditioned responding to intermedi
ate actions in the sexual script, temporally occurring between 
the CS+ and CS-, may be investigated as the slopes of general
ization gradients. The strength of the fear responses would 
gradually decrease as the GSs are temporally more distant 
from the CS+ (i.e., sexual penetration). Previous research 
with a similar approach has shown that anxiety and chronic 
pain patients display reduced differential learning and flatter 
generalization gradients (Lissek et al., 2010, 2014; Meulders 
et al., 2015). The shape of the gradient may thus vary as 
a function of clinical status but may also reflect the impact of 
different experimental manipulations such as verbal instruc
tions. Along these lines, it is relevant to explore how different 
types of touch, both sexually and non-sexually related, may 
develop into a generalized fear of touch response.

As mentioned previously, it is also informative to consider 
the impact of prior experiences in women with genital pain in 
order to understand differentiation in the level and range of 
pain-related fear responding to sexual stimuli. When pre- 
exposed to stimuli that are not followed by defensive reactions 
prior to acquisition (e.g., latent inhibition), people will show 
less generalization to these stimuli in a subsequent general
ization phase (Kaye et al., 1987; Sanjuan et al., 2006). In the 
case of genital pain, it is thus plausible that prior non-fearful 
and rewarding sexual experiences may protect against fear 
generalization and can thus be used as a buffering mechanism. 
Another process that may explain variation in genital pain 
responding refers to the unexpected spread of fear toward 
stimuli that are not perceptually or conceptually related to 
penetration pain. When pairing two neutral stimuli and, in 
a following phase, pairing one of the stimuli with a pain-US, 
the single presentation of the other stimulus will also elicit 
a fear response (Pittig et al., 2018). This type of sensory pre
conditioning might explain why some women start fearing and 
avoiding stimuli that are not directly related to the fearful 
sexual event.

Treatment Implications of Impaired Fear Extinction and 
Return of Fear in Genital Pain

Research has shown that people with chronic pain do not only 
show slower extinction rates, they also display deficient extinc
tion of generalization learning (Dymond et al., 2015). For 
example, people with chronic pain continue to report stronger 
pain-related fear and US-expectancy to the unreinforced GSs 
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compared to healthy controls, indicating that they fail to 
update their beliefs about the GSs not being followed by the 
US (Meulders et al., 2016). Such corrective learning occurs via 
explicit expectancy violation, which can be encouraged by 
maximizing the mismatch between fear-related expectancies 
and actual experiences (Craske et al., 2014; Rescorla & 
Wagner, 1972). Treatment protocols should endorse the expli
cit instruction not to engage in any sexual activities that may 
lead to pain and to pace sexual acts when progressing toward 
penetration in order to reduce the likelihood that sexual stimuli 
remain associated with pain, thereby facilitating disconfirma
tion of pain expectancies. Note, however, that this penetration 
ban might also interfere with fear extinction learning because 
women learn that their sexual acts are safe (i.e., no penetration, 
hence pain, will follow), thereby inducing protection from 
extinction.

Considering the importance of expectancy violation in 
extinction learning, the basic principle of graded exposure, in 
which individuals are progressively exposed to a hierarchy of 
increasingly more fear-inducing activities, has been challenged 
(Craske et al., 2014; Gatzounis et al., 2021; Pittig et al., 2016; 
Weisman & Rodebaugh, 2018). That is, moving forward in small 
steps allows patients to adjust their expectations based on posi
tive experiences during the previous steps. This implies less 
prediction error and thus smaller violation of pain expectations, 
leaving less room for learning new inhibitory associations 
(Bouton, 2002; Weisman & Rodebaugh, 2018). Accordingly, it 
has been suggested that identifying the exact pain expectancies 
underlying different (sexual) activities and designing behavioral 
experiments to disconfirm these specific expectancies may be 
more effective than applying a fear hierarchy (e.g., den 
Hollander et al., 2016; Gatzounis et al., 2021).

Another issue regarding gradual exposure therapy is that it 
is often conducted with generalization stimuli that build up to 
the original pain-provoking stimulus, namely penetration. 
These GSs may have unique features that retain their excitatory 
association with the pain stimulus and are therefore resistant to 
inhibitory learning (Craske et al., 2018, 2014). In general, 
extinction with generalization stimuli might lead to more 
extensive return of fear, compared to extinction with the ori
ginal CS (Vervliet et al., 2005). It is, however, sometimes 
difficult to retrieve the original CS, for example, in the case of 
trauma such as rape/violence or painful sexual experiences 
with a previous partner.

Extinction is often combined with counterconditioning as 
a means to further reduce pain-related fear by decoupling the 
association between sex and pain and learning a new associa
tion between sex and pleasure. During a counterconditioning 
procedure, the pain-associated CS+ is no longer followed by 
the pain-US, but paired with a US of the opposite valence (e.g., 
vibrotactile stimulation of the clitoris to increase sexual arou
sal). This should then increase prediction error, thereby redu
cing the predictive value, and even the affective valence, of the 
CS+ (Hermans et al., 2002; De Houwer et al., 2001; Scheveneels 
et al., 2016). In other words, counterconditioning maximizes 
the violation of pain expectancies because the presence of 
a positive outcome after a fear-inducing stimulus is even 
more unexpected than the mere absence of pain (Keller et al., 
2020). Adding rewarding experiences may also keep patients 

motivated during therapy (den Hollander et al., 2017). Based 
on this principle, gradual exposure to penetrative sex, using for 
example, sensate focus exercises, is commonly complemented 
by sexual fantasy and/or masturbation training as well as the 
advice to explore additional and new sexual stimulation to 
increase sexual arousal levels during sexual activities 
(Bergeron et al., 2008; ter Kuile & Weijenborg, 2006). 
However, a direct experimental test of the effects of mere 
extinction learning in combination with counterconditioning 
on reducing fear of penetration pain is currently lacking. Note 
that the previously mentioned study on differential disgust 
conditioning did include both an extinction and 
a counterconditioning procedure, showing that sexual 
responses can be attenuated by learned sex-disgust associations 
and restored by extinction and counterconditioning proce
dures, though both procedures seemed equally effective 
(Pawłowska et al., 2020). Taking this one step further, it 
would also be interesting to examine the effect of conflicting 
outcomes (e.g., adding a sexual reward to a CS+ that is still 
followed by pain) on pain-related fear because, during the 
course of treatment, sexual arousal may coincide with pain 
and pain-related fear. Pairing the CS+ with sexual reward 
may also be useful to counteract the behavioral expression of 
deficient safety learning. It is plausible that not only adding 
specific sexual reward, but also increasing positive affect – 
which is the cornerstone of positive psychology interventions – 
might enhance inhibitory learning of pain-related fear 
(Hanssen et al., 2017; Zbozinek et al., 2015). It has been sug
gested that boosting positive affect during extinction learning 
will strengthen the encoding of the inhibitory memory, thereby 
reducing the return of pain-related fear (Pittig et al., 2016). 
Furthermore, positive affect may protect against the spreading 
of pain-related fear (Geschwind et al., 2015).

The main challenge of treatment is not only to extinguish 
pain-related fear, but to prevent and attenuate the return of 
extinguished fear. Most effective are techniques that maximize 
the discrepancy between expected pain when engaging in sex
ual activity and the actual outcome of this sexual activity. This 
implies that boosting new inhibitory learning by targeting 
memory consolidation and memory retrieval after treatment 
and maximizing prediction error will improve exposure treat
ment and its long-term effects (Craske et al., 2008; Gatzounis 
et al., 2021; Weisman & Rodebaugh, 2018). The encoding and 
retrieval of the inhibitory memory can be enhanced by indu
cing positive affect and adding positive outcomes via counter
conditioning (Zbozinek & Craske, 2017a, 2017b; Zbozinek 
et al., 2015). In addition, trying to reduce the context- 
specificity of extinction learning by exposing patients to 
a wide range of sexual stimuli and in different contexts is an 
important target of extinction-based therapy (Gatzounis et al., 
2021).

Individual Differences and Moderator Variables: 
Individual Trajectories of Pain-Related Fear Responding in 
Genital Pain

An important challenge of genital pain research is the question 
of how an acute pain experience during sexual activity develops 
into a chronic pain condition. Many women have memories 
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about one or even multiple instances of pain during penetra
tion, but only a subset of women get trapped into a vicious 
circle of pain-related fear responding. Unraveling the pathways 
by which pain-related fear is acquired, generalized, and extin
guished is an important avenue for future research to under
stand the transition from acute to chronic pain. This also 
suggests including individual difference variables that result 
in stronger or more rapid fear acquisition, excessive general
ization, and reduced extinction learning (Lonsdorf & Merz, 
2017). We need to identify the specific moderators and med
iators of sex-related fear conditioning so we can gain clearer 
insight into vulnerability factors that put individuals at risk for 
developing chronic genital pain (Lonsdorf & Merz, 2017; 
Meulders, 2020; Pittig et al., 2018). Here it is relevant to 
differentiate between modifiable versus fixed moderators 
because treatment will benefit more from targeting modifiable 
variables, such as patterns of dysfunctional thoughts, rather 
than focusing on non-malleable variables, such as previous 
aversive (e.g., traumatic) experiences.

Personality traits such as trait anxiety and neuroticism have 
been found to moderate fear conditioning effects (Jackson 
et al., 2006; Mineka & Zinbarg, 2006; Pittig et al., 2018). It is 
difficult to change these rigid patterns, but people can learn to 
cope with this vulnerability in order to prevent its behavioral 
expression. Although the evidence is not straightforward, there 
are indications that people with higher scores on these traits 
show stronger fear acquisition, less differential learning, 
broader generalization of conditioned fear responses, and 
impaired extinction learning as well as long-term extinction 
retention (Craske et al., 2009, 2018; Pittig et al., 2018; Van den 
Bergh et al., 2021). Women with genital pain have been found 
to display a personality profile that facilitates the processing of 
fear- and pain-related information. They report increased 
levels of neuroticism, pessimism, trait anxiety, perfectionism, 
harm avoidance, disgust propensity, and fear of negative eva
luations (Dewitte et al., 2018). Although it is unclear whether 
these factors preceded pain or developed after the pain began, 
several of these personality traits will likely contribute to the 
chronicity of the pain. In relation to this, it has been argued 
that personality profiles, including neuroticism and negative 
affect, reflect a transdiagnostic vulnerability marker for psy
chopathology, yielding altered cognitive and affective proces
sing such as compromised fear learning.

Recently, it has been proposed that these different person
ality characteristics reflect a common underlying “better safe 
than sorry” processing strategy (Van den Bergh et al., 2021). 
This refers to the tendency to process new information in 
a more superficial way, thus being low on sensory-perceptual 
detail, while prior, threatening, information remains highly 
detailed. Given that prior beliefs are used to predict the like
lihood of future threat, failing to update these beliefs will 
stagnate the error reduction process and thus reduce the pre
diction error between actual and expected experiences because 
the highly detailed prior beliefs will have a stronger impact on 
the perception of actual threat. This processing strategy might 
be installed by repeated experiences with unpredictable and 
uncontrollable aversive life events, which means that a prior 
history of trauma can modulate (differential) fear learning 
(Dunsmoor et al., 2013; Pittig et al., 2018). As a result, people 

show less inhibitory fear learning and thus poor extinction, 
poor safety learning and overgeneralization, and they need 
more expectancy violations to shift a danger cue into a safety 
cue. Given that women with genital pain report a higher inci
dence of sexual abuse or an intense fear of any abuse in child
hood (Khandkern et al., 2014), it is worth exploring whether 
this “better safe than sorry processing style” underlies the 
development and maintenance of chronic genital pain. 
Although past aversive experiences are fixed and cannot be 
erased, interventions can change the way people process and 
approach emotional experiences, for example, by learning to 
process aversive information thoroughly and with openness for 
sensory-perceptual threat-related details, thereby enabling pre
diction errors to modify previous threat information and facil
itate error minimization toward more adaptive new 
information (Van den Bergh et al., 2021).

The most investigated moderator variable in the context of 
chronic pain is pain catastrophizing (more recently defined as 
catastrophic worrying) which refers to the tendency to magnify 
the threat value of a pain stimulus, feel helpless in the context 
of pain, and being unable to inhibit pain-related thoughts in 
response to a painful encounter (Petrini & Arendt-Nielsen, 
2020). High catastrophizers show altered cognitive and affec
tive processing that lead to increased pain, and these cognitive- 
affective biases may also compromise fear learning (Lethem 
et al., 1983; Meulders, 2020). Although it is not entirely clear 
yet whether women with genital pain are characterized by 
a general versus more specific tendency to catastrophize 
about genital pain, exaggerated cognitive and affective 
responses to (anticipated) genital pain do play a role in pre
dicting pain-related outcomes (Desrochers et al., 2008; Payne 
et al., 2005). Both et al. (2017) included a measure of pain 
catastrophizing in their study on aversive conditioning in 
women with genital pain and showed that pain catastrophizing 
was not associated with stronger but with weaker differential 
aversive conditioning effects. This finding was unexpected, 
indicating the need for further research on the moderating 
role of catastrophic worrying in pain-related fear learning. In 
addition to including pain catastrophizing as a trait variable, 
we can also manipulate state levels of pain catastrophizing to 
examine its direct effect during actual or anticipated pain 
stimulation in a fear acquisition and generalization paradigm. 
Given the central role of pain catastrophizing in fear-avoidance 
models to explain pain persistence and pain recurrence after 
treatment and given that catastrophic worrying is modifiable, it 
is crucial to target the way women catastrophize about their 
(anticipated) pain experiences in order to disrupt the pain-fear 
circle (Vlaeyen & Linton, 2000).

In the context of fear learning, it is also relevant to study the 
specifics of genital pain compared to chronic pain in general. 
Given that genital pain can be induced by nonsexual situations 
(for example, inserting a tampon, cycling, or wearing tight 
clothes), is not associated with a specific disruption of the 
sexual response cycle (as is the case with other sexual dysfunc
tions), and shows somatosensory and psychosocial mechan
isms similar to those of other chronic pain conditions, it has 
been argued that genital pain should be classified as a specific 
type of chronic pain (Binik, 2005). This is particularly relevant 
when considering that one of the strongest risk factors for 
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someone progressing from acute to chronic pain is a previous 
history of chronic pain or chronic pain elsewhere in the body 
(Chapman & Vierck, 2017). It is thus worth exploring whether 
women with genital pain show compromised fear learning in 
response to nonspecific, non-sexual, pain-related stimuli or 
whether this is specific to sexual pain cues.

Another potential risk factor for compromised fear learning 
concerns the role of gender (Pittig et al., 2018). Given that 
genital pain is much less prevalent in men, it could be that 
women are more sensitive to aversive fear conditioning in 
response to sexual stimuli than men. In a study comparing 
men and women’s sexual arousal responses in a differential 
acquisition and extinction paradigm with erotic pictures as CS 
+ and an electrocutaneous pain stimulus as US, both men and 
women rated the CS+ as more negative as compared with the 
CS-, but this differential effect disappeared during extinction. 
Importantly, women showed lower genital arousal in response 
to the CS+ than to the CS- during the first extinction trials and 
they rated the CS+ as less sexually arousing (Brom et al., 2014). 
Although further research is needed to substantiate gender 
differences in fear learning, these results may suggest that 
pairing sexual stimuli with pain disturbs the sexual response 
more in women than in men. It is relevant to investigate 
whether such differential effects should be solely ascribed to 
gender, which is a non-modifiable factor, or whether it reflects 
the fact that women are more likely exposed to (early) painful 
sexual experiences, which does provide opportunities for 
change.

It is also relevant to explore fear responses in the partners of 
women with genital pain. Given that the partner is typically 
present during the pain and both triggers and witnesses the 
pain, (s)he becomes part of the pain experience, which might 
result in more rapid fear acquisition or excessive fear general
ization in the partner as well (Dewitte et al., 2018). Previous 
research has shown that the observation of pain leads to exces
sive fear and worry in observing partners (Goubert et al., 2005, 
2008; Hadjistavropoulos et al., 2011), and both clinical and 
research reports suggest that male partners of women with 
genital pain display higher levels of sexual dysfunction such 
as erectile dysfunction which is likely driven by fear-related 
concerns (Nylanderlundqvist & Bergdahl, 2003; Smith & 
Pukall, 2014). Aligning with the biopsychosocial view on geni
tal pain, it is important to focus not only on fear learning in 
women with genital pain but also in their partners, and to 
explore how these fear responses may interact to shape genital 
pain responding (Dewitte, 2014; Dewitte et al., 2018).

Compared to research on vulnerability factors, far less 
attention has been paid to resilience factors such as optimism 
and positive affect and how these can modulate fear learning 
and pain-related outcomes (Finan & Garland, 2015; Hanssen 
et al., 2017). The most appealing aspect of studying protective 
factors is that resilience can be trained using targeted treatment 
interventions. As discussed previously, initial research has 
shown that increasing positive affect in healthy participants 
can protect against generalization of fear to safe stimuli and 
prevent return of fear after successful extinction (Zbozinek & 
Craske, 2017a, 2017b; Zbozinek et al., 2015). Positive psychol
ogy-based interventions such as boosting optimism using, for 
example, a “best possible self” intervention (Peters et al., 2010), 

reinforcing positive and sexually rewarding experiences with 
the partner, and offering experiences that align with valued life 
goals such as strengthening the emotional bond with the part
ner using Acceptance and Commitment Therapy or mindful
ness-based approaches (Brotto et al., 2015, 2019), may all prove 
useful to correct pain expectancies and reduce pain-related 
fear.

Being involved in a satisfying relationship with the partner 
may also protect against the negative sequels of genital pain. 
Feeling satisfied with the relationship may act as a general safety 
cue that prevents the spreading of fear across sexually intimate 
encounters and helps to extinguish learned fear responses to 
sexual stimuli (Smith & Pukall, 2011). More research is needed 
to examine the exact pathways through which relationship 
satisfaction may yield a protective effect. It may be interesting 
to experimentally induce positive affect or positive relational 
schemas and examine its effect on fear acquisition, general
ization, and fear extinction in response to pain-related sexual 
stimuli.

Another protective factor with high explanatory value is 
self-efficacy, which has proven to play an important role in 
reducing sexual impairment and distress (Davis et al., 2015; 
Desrochers et al., 2009). Not believing in their own capacity to 
manage the pain experience, and thereby lacking a sense of 
control, is likely to increase women’s anticipated pain intensity 
and unpleasantness, worsening both the pain and the asso
ciated sexual dysfunction. Hence, increasing women’s sense 
of self-efficacy and control may help to overcome (the expres
sion of) compromised fear learning.

Conclusion: Toward a Biopsychosocial, Ecologically 
Valid Model of Fear Learning in Genital Pain

We believe that research on fear conditioning will greatly 
contribute to our understanding of genital pain disorders. 
Pain seems to diminish the rewarding properties of sexual 
activity and to adversely influence sexual motivation. Yet, we 
lack a clear understanding of the pathways by which (the 
anticipation of) pain interfere with sexual arousal responding. 
Developing sound theoretical models and empirically testing 
the learning mechanisms underlying genital pain, specifying 
the critical components of fear learning as main targets of 
treatment to increase its cost-effectiveness, and considering 
individual differences and (modifiable) moderators of condi
tioned fear responding will help us identify women at risk and 
optimize current prevention and treatment protocols of 
(chronic) genital pain that are directed toward reduced suffer
ing and increased sexual pleasure instead of penetration suc
cess. This fits within a broader trend in current clinical 
research to personalize treatments along a what-fits-for- 
whom approach.

To achieve these aims, we need to invest more in developing 
symptom-specific paradigms using ecologically valid stimuli as 
CS (e.g., videos of couples engaging in sex-related versus sex- 
unrelated activities) and US (e.g., simulating genital pain using 
vaginal pressure or thermal heat stimuli on the labia) and 
including various CRs involved in genital pain responding, 
such as subjective sexual arousal, genital arousal, pelvic floor 
muscle tension, physiological indices of fear (e.g., startle 
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responses or skin conductance) and verbal reports of fear and 
pain expectancies. When using more dynamic conditioned 
stimuli such as sexual videos, which are usually longer in 
duration, we can explore the temporal dynamics of fear acqui
sition and generalization as a function of genital pain status. 
Recent methodological developments now enable us to con
duct ecologically valid fear conditioning studies in the context 
of genital pain. Ecological validity also suggests that fear con
ditioning paradigms should take into account the role of part
ner variables and relationship context. Exploring the 
moderating role of relationship satisfaction in fear learning, 
manipulating the presence versus absence of the partner, and 
examining conditioned fear responses in the partners of 
women with genital pain are examples of how to integrate the 
partner relationship into research on fear conditioning. The 
innovation of the proposed paradigmatic shift resides in the 
specific focus on genital sensations instead of general nocicep
tion, the use of disorder-specific stimuli, and the implementa
tion of a biopsychosocial framework. In addition to fear 
learning, the role of avoidance learning needs further explora
tion because the latter precludes the opportunity to learn that 
sexual activities can be non-painful and induce sexual pleasure. 
Understanding individual differences in avoidance learning 
and exploring its motivational underpinnings will help us 
understand why some women avoid versus persist with painful 
penetration.

In conclusion, research on genital pain operates at the 
intersection of various biopsychosocial disciplines, which has 
made it an increasingly popular and intriguing, but also com
plex, research topic. Promoting dialogue and integration 
between disciplines, such as learning theoretical perspectives 
and clinical approaches to genital pain, is important to better 
understand the unique features of different genital pain condi
tions. This line of research will not only advance our knowl
edge on genital pain but holds promise to set up a translational 
program that will generate new ideas, methodologies, and 
insights on fear conditioning in a multi-determined pain 
condition.
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