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1. Introduction
Pelvic pain problems affecting women’s sexual and reproductive health are poorly understood and often misdiagnosed or ignored [21]. In addition to their high prevalence rates, from 12%
to 21% in community samples, these conditions can impinge on patients’ sexual functioning, psychological well-being, and quality of
life [1]. Recommendations for the classiﬁcation of sexual pain in
the upcoming Diagnostic and Statistical Manual of Mental Disorders-V suggest collapsing dyspareunia and vaginismus into a single
diagnostic entity called genito-pelvic pain/penetration disorder,
which comprises ﬁve elements: percentage success of vaginal penetration, pain with vaginal penetration, fear of vaginal penetration
or of pain during vaginal penetration, pelvic ﬂoor muscle dysfunction, and medical comorbidity [6]. Noteworthy is the emphasis on
the multidimensional aspects of sexual pain, which represents an
improvement over previous classiﬁcations. Yet genital pain remains within the category of sexual dysfunction, despite accumulating evidence in favour of a pain conceptualization. Further, the
diagnosis still focuses heavily on the interference of the pain with
a single type of sexual activity, intercourse. These classiﬁcation
challenges are reﬂected in our search for etiological explanations,
with proponents of biomedical causes on one side [8] and those
adhering to psychosexual models on the other [17]. We propose
an integrated model taking into account the interdependency of
biomedical – including pelvic ﬂoor muscle dysfunctions – cognitive, affective, behavioural, and interpersonal factors in genital
pain and associated sexual impairment. Speciﬁcally, this model
acknowledges that the pain experienced by women goes beyond
an interference with intercourse, affecting and being affected by
other sexual and nonsexual aspects of their lives.
2. Biomedical factors
Up until recently, most biomedical hypotheses had been derived from poorly controlled studies. In the last 10 years however,
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the quality of the research has greatly improved, although it has
pertained almost exclusively to provoked vestibulodynia – a burning pain triggered by pressure applied to the vulvar vestibule. The
following factors have been found to be more common in women
with genital pain than in controls: early puberty and pain with ﬁrst
tampon use [23], a history of repeated yeast infections [3], early
and prolonged use of oral contraceptives [11], polymorphisms in
genes regulating inﬂammatory response [19], nociceptor proliferation and sensitization [9,10], and lower touch and pain thresholds
in the vulvar area as well as other body locations [31]. Taken together, ﬁndings suggest that both peripheral and central mechanisms are at play in the onset and maintenance of genital pain.
Pelvic ﬂoor muscle dysfunctions ﬁgure prominently among the
mechanisms receiving increased empirical attention.
3. Pelvic ﬂoor muscle dysfunctions
Studies to date indicate that abnormality at rest is the dysfunction of the pelvic ﬂoor muscles (PFM) that seems of greatest importance in the pathophysiology of genital pain. Different
terminologies have been used to describe this abnormality, namely
overactivity [29], hypertonicity [34], spasm [33], and spasticity
[25]. Such abnormality is hypothesized to close the vaginal hiatus
and interfere with penetration [4]. PFM hypertonicity evaluated by
digital palpation [33,34] as well as increases in resting electromyographic (EMG) activity [18] were found in women with vestibulodynia and vaginismus compared to controls. It has been suggested
that women with dyspareunia may exhibit a protective-like defensive reaction of the PFM during attempted vaginal penetration
[33,34]. Shaﬁk and El-Sibai [36] conﬁrmed that reaction by showing greater resting EMG activity in women with vaginismus during
dilator insertion compared to asymptomatic women.
Some studies have also shown that women with dyspareunia
present deﬁcits in the PFM contractile capacities. Reductions in
strength and endurance were observed in women with dyspareunia compared to controls using palpation [33,34] and EMG
[20,33]. However, measurement issues limit the validity of these
ﬁndings, as EMG is not suitable for inter-subject comparison [2]
and digital palpation is criticized for being a subjective measure
[7]. New methodologies such as dynamometry and ultrasound appear more promising [27,30].
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Whether PFM dysfunctions are a consequence or a cause of genital pain remains unknown. It has been hypothesized that genital
pain and inﬂammation may provoke PFM dysfunctions by (1)
destabilizing the PFM, inducing tensions and poor muscle control
[20]; (2) triggering a defensive-like reaction toward pain during
penetration attempts [33,34]; (3) intruding the underlying muscle
tissues and causing hypersensitivity in the PFM [39]. Others have
suggested that PFM dysfunctions may initiate an increase in mucosal sensitivity [40]. It is likely that a vicious cycle involving pain
and further muscle dysfunctions is implicated, potentially compounded by the involvement of cognitive, affective, and behavioural factors.
4. Cognitive, affective, and behavioural factors
Research published in the last decade indicates that psychosocial factors may contribute to the onset of genital pain problems.
In a study involving over 1400 adolescent girls, those complaining
of dyspareunia of at least 6 months’ duration were more likely to
report past sexual abuse, fear of physical abuse, and trait anxiety
in comparison to no-pain controls [26]. Additionally, the ﬁrst study
focusing on victimization in a general population adult sample
showed that severe physical or sexual childhood abuse was linked
to a 4- to 6-fold risk of reporting genital pain in adulthood [22].
These ﬁndings need not be interpreted solely in light of a sexual
development perspective. Longitudinal work following individuals
from birth to 32 years has shown that exposure to childhood maltreatment is linked to clinically signiﬁcant biomarkers of inﬂammation in adulthood such as C-reactive protein levels, suggesting
that inﬂammation may mediate the effect of adverse early life
experiences on adult health [14]. Further, in a randomized treatment outcome study, pretreatment levels of erotophobia – the tendency to respond with negative affect to sexual cues – were found
to account for 27% of the variance in a surgical outcome for vestibulodynia, independent of pretreatment pain [5]. Taken together,
these results indicate that psychosocial factors may contribute to
the development and persistence of genital pain.
Contrary to clinical lore, pain and sexual impairment may be
distinct and partially independent phenomena, as shown by the
lack of signiﬁcant correlation between pain and sexual function,
as well as pain and sexual satisfaction, in a recent study focusing
on women with vestibulodynia [35]. It may be more fruitful to
search for different predictors of these two critical outcomes.
One such study indicated that higher levels of hypervigilance, fear
of pain, and catastrophizing were signiﬁcant predictors of increased pain in this population, whereas greater anxiety and avoidance were associated with poorer sexual function. However,
results also showed that lower levels of self-efﬁcacy were related
to worse pain and sexual function, suggesting that some variables
may affect both outcomes indiscriminately [15].
Because research examining the relation between psychosocial
factors and genital pain is still in its infancy, the majority of studies have been descriptive and cross-sectional. Such designs do not
elucidate the extent to which pain intensity may drive patients to
fear and avoid threat or whether fear and anxiety precede the
experience of pain. The fear-avoidance model – whereby an initial
pain experience possibly caused by an injury may be interpreted
as threatening (catastrophizing), leading to fear of pain and to
avoidant behaviours, which in turn lead to hypervigilance followed by disability (in this case, sexual dysfunction), disuse (potential reduction of the sexual repertoire), and depression – may
provide a useful framework for integrating ﬁndings concerning
muscular reactivity and psychological factors [38], especially
when expanding the focus from intraindividual to interpersonal
variables.

5. Interpersonal factors
Surprisingly, relationship variables have been widely neglected
in dyspareunia and vaginismus. Although there appear to be no differences in self-reported dyadic adjustment [28] and no association between dyadic adjustment and pain in women with
dyspareunia [16], interpersonal factors remain relevant given that
partners both elicit and witness women’s pain experience. Recent
studies have identiﬁed key relational variables, including attachment orientation, attributions, and partner responses that underscore the need for further research in this area [16,24].
Communicating pain to a signiﬁcant other may serve to evoke
empathic responses, assistance, or to maximize proximity to one’s
partner [37]. In turn, partner responses to expressions of pain may
reinforce and perpetuate patients’ pain experience [13,35]. In women with vestibulodynia, higher solicitous partner responses were
associated with greater pain during intercourse [16,35]. Partner
solicitousness may encourage avoidance of sexual activity and enhance negative cognitive-affective factors, which in turn heighten
pain. Greater solicitous and lower negative partner responses were
also associated with more sexual satisfaction in women [35]. Partner sensitivity to women’s pain may impact sexual satisfaction because couples may be more or less likely to focus on alternative
sexual activities to penetration or on the emotional beneﬁts of sexual activity [35].
What type of partner response will minimize women’s pain
intensity, but maximize her sexual satisfaction? Facilitative responses, in which the partner encourages the patient’s efforts at coping with the pain, warrant further investigation as they are
associated with less patient disability in chronic pain populations
[32]. In women with genital pain, facilitative responses may promote engaging in sexual activity by focusing on less painful activities or by expressing affection and pleasure during or after sexual
activity.
Recent calls in the literature have lobbied for moving beyond cognitive-behavioural models of pain interactions in couples to include
intimacy models [12]. Cognitive-behavioural models are limited in
their focus on pain ratings and descriptions of the pain, often failing
to capture pain-related distress, which can be another facet of verbal
pain behaviours [12]. In contrast, intimacy models emphasize emotional disclosure and subsequent validating or invalidating partner
responses. While cognitive-behavioural models view partner responses as reinforcing pain behaviours, intimacy models assert that
these may enhance or disrupt intimacy and emotion regulation in
couples [12]. It may be that the association between women’s genital pain and disclosure about the pain will vary according to the partner’s level of emotional validation, which in turn may contribute to
pain persistence. Researchers will beneﬁt from drawing on several
models of interpersonal processes in order to better understand
the role of dyadic interactions in couples with genital pain.
6. Conclusion
Fragmentation of scientists into speciﬁc disciplines, ongoing
classiﬁcation issues, and lack of sound research designs all impede
progress concerning the identiﬁcation of etiologic factors and the
development of tailored interventions for women with genital
pain. Empirical evidence to date suggests the existence of multiple
etiologic pathways leading to the development and persistence of
genital pain. We suggest that initial biomedical/mechanical trauma
to the genitalia may trigger inﬂammatory processes, pelvic ﬂoor
muscle dysfunctions, and other local changes leading to nociceptor
sensitization and further peripheral and central alterations in pain
processing. The experience of pain combined with a lack of proper
diagnosis and treatment by health professionals [21] may interact
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with individual predispositions and generate varying degrees of
psychological distress in patients and their partners. In turn, cognitive, behavioural, affective, and interpersonal factors may modulate pain intensity as well as associated sexual impairment, as
per the fear-avoidance model [38], such that not all women who
have an initial experience of pain are at risk of suffering from a persistent condition, or of developing sexual dysfunction. Further, predictors of the pain experience can be different from those of the
negative sexual and psychological symptomatology. Genital pain
may be best conceptualized as a multidimensional persistent pain
condition that constitutes the endpoint of multiple etiologic trajectories and whose understanding goes beyond its interference with
intercourse.
Further progress in the genital pain ﬁeld demands an expansion
of our research methodologies. First, future research should include
both members of the couples in order to examine the dynamic
interactions of interpersonal processes on pain and associated psychological distress and sexual impairment. Second, it is important
to venture beyond the study of clinical samples, which are probably
biased in the direction of increased symptomatology. Third,
researchers should use prospective and experimental designs such
as observational and experience processing methods to tease apart
the temporal order of the associations among women’s behaviours,
partner responses, pain, and psychosexual variables. Fourth, biomedical factors such as pelvic ﬂoor muscle dysfunctions should
be investigated using better validated measurements to understand
further their implication in the pathophysiology of genital pain.
Such studies will contribute to the development of more reﬁned,
biopsychosocial etiological models of genital pain and will inform
the development of targeted interventions.
Conﬂict of interest statement
None of the authors has a conﬂict of interest.
Acknowledgments
This work was supported by Canadian Institutes of Health Research (CIHR) and Social Sciences and Humanities Research Council grants awarded to Sophie Bergeron and by CIHR postdoctoral
fellowships awarded to Natalie O. Rosen and Mélanie Morin.
References
[1] Arnold LD, Bachmann GA, Rosen R, Kelly S, Rhoads GG. Vulvodynia:
characteristics and associations with comorbidities and quality of life. Obstet
Gynecol 2006;107:617–24.
[2] Auchincloss CC, McLean L. The reliability of surface EMG recorded from the
pelvic ﬂoor muscles. J Neurosci Methods 2009;182:85–96.
[3] Bachmann GA, Rosen R, Arnold LD, Burd I, Rhoads GG, Leiblum SR, Avis N.
Chronic vulvar and other gynecologic pain: prevalence and characteristics in a
self-reported survey. J Reprod Med 2006;51:3–9.
[4] Basson R, Berman J, Burnett A, Derogatis L, Ferguson D, Fourcroy J, Goldstein I,
Graziottin A, Heiman J, Laan E, Leiblum S, Padma-Nathan H, Rosen R, Segraves
K, Segraves RT, Shabsigh R, Sipski M, Wagner G, Whipple B. Report of the
international consensus development conference on female sexual
dysfunction: deﬁnitions and classiﬁcations. J Urol 2000;163:888–93.
[5] Bergeron S, Khalifé S, Glazer HI, Binik YM. Surgical and behavioral treatments
for vestibulodynia: two-and-one-half year follow-up and predictors of
outcome. Obstet Gynecol 2008;111:159–66.
[6] Binik Y. The DSM diagnostic criteria for dyspareunia. Arch Sex Behav
2010;39:292–303.
[7] Bo K, Finckenhagen HB. Vaginal palpation of pelvic ﬂoor muscle strength:
inter-test reproducibility and comparison between palpation and vaginal
squeeze pressure. Acta Obstet Gynecol Scand 2001;80:883–7.
[8] Bohm-Starke N. Medical and physical predictors of localized provoked
vulvodynia. Acta Obstet Gynecol Scand 2010;89:1504–10.
[9] Bohm-Starke N, Hilliges M, Brodda-Jansen G, Rylander E, Torebjork E.
Psychophysical evidence of nociceptor sensitization in vulvar vestibulitis
syndrome. Pain 2001;94:177–83.
[10] Bohm-Starke N, Hilliges M, Falconer C, Rylander E. Neurochemical
characterization of the vestibular nerves in women with vulvar vestibulitis
syndrome. Gynecol Obstet Invest 1999;48:270–5.

1225

[11] Bouchard C, Brisson J, Fortier M, Morin C, Blanchette C. Use of oral
contraceptive pills and vulvar vestibulitis: a case–control study. Am J
Epidemiol 2002;156:254–61.
[12] Cano A, de C Williams AC. Social interaction in pain: reinforcing pain behaviors
or building intimacy? Pain 2010;149:9–11.
[13] Cano A, Johansen AB, Leonard MT, Hanawalt JD. What are the marital problems
of patients with chronic pain? Curr Pain Headache Rep 2005;9:96–100.
[14] Danese A, Pariante CM, Caspi A, Taylor A, Poulton R. Childhood maltreatment
predicts adult inﬂammation in a life-course study. Proc Natl Acad Sci USA
2007;104:1319–24.
[15] Desrochers G, Bergeron S, Khalifé S, Dupuis MJ, Jodoin M. Fear avoidance and
self-efﬁcacy in relation to pain and sexual impairment in women with
provoked vestibulodynia. Clin J Pain 2009;25:520–7.
[16] Desrosiers M, Bergeron S, Meana M, Leclerc B, Binik YM, Khalife S.
Psychosexual characteristics of vestibulodynia couples: partner solicitousness and hostility are associated with pain. J Sex Med 2008;5:418–27.
[17] Dewitte M, Van Lankveld J, Crombez G. Understanding sexual pain: a
cognitive-motivational account. Pain 2011;152:251–3.
[18] Frasson E, Graziottin A, Priori A, Dall’ora E, Didonè G, Garbin EL, Vicentini S,
Bertolasi L. Central nervous system abnormalities in vaginismus. Clin
Neurophysiol 2009;120:117–22.
[19] Gerber S, Bongiovanni AM, Ledger WJ, Witkin SS. Defective regulation of the
proinﬂammatory immune response in women with vulvar vestibulitis
syndrome. Am J Obstet Gynecol 2002;186:696–700.
[20] Glazer HI, Jantos M, Hartmann EH, Swencionis C. Electromyographic
comparisons of the pelvic ﬂoor in women with dysesthetic vulvodynia and
asymptomatic women. J Reprod Med 1998;43:959–62.
[21] Harlow BL, Stewart EG. A population-based assessment of chronic unexplained
vulvar pain: have we underestimated the prevalence of vulvodynia? J Am Med
Womens Assoc 2003;58:82–8.
[22] Harlow BL, Stewart EG. Adult-onset vulvodynia in relation to childhood
violence victimization. Am J Epidemiol 2005;161:871–80.
[23] Harlow BL, Wise LA, Stewart EG. Prevalence and predictors of chronic lower
genital tract discomfort. Am J Obstet Gynecol 2001;185:545–50.
[24] Jodoin M, Bergeron S, Khalifé S, Dupuis MJ, Desrochers G, Leclerc B. Male
partners of women with provoked vesibulodynia: attributions for pain and
their implications for dyadic adjustment, sexual satisfaction, and
psychological distress. J Sex Med 2008;5:2862–70.
[25] Kuijpers HC, Bleijenberg G. The spastic pelvic ﬂoor syndrome. A cause of
constipation. Dis Colon Rectum 1985;28:669–72.
[26] Landry T, Bergeron S. Biopsychosocial factors associated with dyspareunia in a
community sample of adolescent girls. Arch Sex Behav 2010 [Epub ahead of
print].
[27] Majida M, Braekken IH, Umek W, Bo K, Saltyte Benth J, Ellstrom Engh M.
Interobserver repeatability of three- and four-dimensional transperineal
ultrasound assessment of pelvic ﬂoor muscle anatomy and function.
Ultrasound Obstet Gynecol 2009;33:567–73.
[28] Meana M, Binik YM, Khalife S, Cohen DR. Biopsychosocial proﬁle of women
with dyspareunia. Obstet Gynecol 1997;90:583–9.
[29] Messelink B, Benson T, Berghmans B, Bo K, Corcos J, Fowler C, Laycock J, Lim
PH, van Lunsen R, á Nijeholt GL, Pemberton J, Wang A, Watier A, Van
Kerrebroeck P. Standardization of terminology of pelvic ﬂoor muscle
function and dysfunction: report from the pelvic ﬂoor clinical assessment
group of the International Continence Society. Neurourol Urodyn 2005;24:
374–80.
[30] Morin M, Gravel D, Bourbonnais D, Dumoulin C, Ouellet S. Reliability of
dynamometric passive properties of the pelvic ﬂoor muscles in
postmenopausal women with stress urinary incontinence. Neurourol Urodyn
2008;27:819–25.
[31] Pukall CF, Binik YM, Khalifé S, Amsel R, Abbott FV. Vestibular tactile and
pain thresholds in women with vulvar vestibulitis syndrome. Pain 2002;96:
163–75.
[32] Raichle KA, Romano JM, Jensen MP. Partner responses to patient pain and well
behaviors and their relationship to patient pain behavior, functioning, and
depression. Pain 2011;152:82–8.
[33] Reissing ED, Binik YM, Khalifé S, Cohen D, Amsel R. Vaginal spasm, pain, and
behavior: an empirical investigation of the diagnosis of vaginismus. Arch Sex
Behav 2004;33:5–17.
[34] Reissing ED, Brown C, Lord MJ, Binik YM, Khalifé S. Pelvic ﬂoor muscle
functioning in women with vulvar vestibulitis syndrome. J Psychosom Obstet
Gynaecol 2005;26:107–13.
[35] Rosen NO, Bergeron S, Leclerc B, Lambert B, Steben M. Woman and partnerperceived partner responses predict pain and sexual satisfaction in provoked
vestibulodynia (PVD) couples. J Sex Med 2010;7:3715–24.
[36] Shaﬁk A, El-Sibai O. Study of the pelvic ﬂoor muscles in vaginismus: a concept
of pathogenesis. Eur J Obstet Gynecol Reprod Biol 2002;105:67–70.
[37] Sullivan MJ, Thorn B, Haythornthwaite JA, Keefe F, Martin M, Bradley LA,
Lefebvre JC. Theoretical perspectives on the relation between catastrophizing
and pain. Clin J Pain 2001;17:52–64.
[38] Vlaeyen JW, Linton SJ. Fear-avoidance and its consequences in chronic
musculoskeletal pain: a state of the art. Pain 2000;85:317–32.
[39] Wesselmann U. Neurogenic inﬂammation and chronic pelvic pain. World J
Urol 2001;19:180–5.
[40] Zolnoun D, Hartmann K, Lamvu G, As-Sanie S, Maixner W, Steege J. A
conceptual model for the pathophysiology of vulvar vestibulitis syndrome.
Obstet Gynecol Surv 2006;61:395–401.

