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Hormonal contraception and vulvodynia: an update

Introduction

Hormonal contraception is currently one of the world’s 
most prescribed drug treatments. Although the advent of hor-
monal contraception allowed women to separate their sexual 
and reproductive lives, some women decline the use of hormo-
nal contraception because of health concerns or fear of side ef-
fects. Recent studies have shown that hormonal contraception 
may increase the risk of depression and other mental health 
issues [1,2]. More recently a statement from the European Socie-
ty of Sexual Medicine (ESSM) has put under scrutiny potential 
effects of hormonal contraception on sexual function [3]. Mean-
while the debate on the impact of hormonal contraception on 
the development of vulvodynia is still ongoing. 

In the 2015 Classification of Persistent Vulvar Pain and 
Vulvodynia, vulvodynia is defined as vulvar pain of at least 3 
months’ duration and of unknown origin [4]. Prevalence studies 
have estimated that 8% of women under the age of 40 have a 
history of chronic vulvar pain that limited sexual intercourse [5]. 
Vulvodynia is likely multifactorial in nature with physiologi-
cal, psychological and interpersonal factors leading to the ap-
pearance of the vulvar pain. In addition, controlled studies have 
shown that vulvodynia itself can negatively impact a couple’s 
psychological, sexual and relational well-being [6], contributing 
to the persistence of pain. 

Although we strongly believe that a multimodal approach 

to the assessment and care of women with vulvodynia is war-
ranted, in the current review we focus on the role of hormonal 
contraception in the development of vulvodynia. First, a brief 
overview on the influence of sex steroid hormones on sexual 
function is provided, and then the effect of hormonal contra-
ception on the sexual response is explored. Finally, the existing 
literature on steroidal hormone regulation of pain in general, 
and more specifically in the domain of vulvodynia, is discussed.

Sex steroid hormones and sexual function

It is commonly acknowledged that the sexual response re-
sults from an interplay between psychological, interpersonal 
and physiological factors, including hormonal factors. Sex hor-
mones influence both the central nervous system and genital 
tissues, thereby modifying sexual function and sexual experi-
ences.
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First, estrogen and androgens are critical in preserving vag-
inal and vulvar sensation, and thus in preventing dyspareunia. 
Steroid hormones influence vaginal blood flow, smooth muscle 
contraction and vulvar and vaginal lubrication [7]. In the absence 
of adequate levels of sex steroids, for example in menopause 
or during lactation, the mucosa of the vagina and vestibule 
can atrophy. The atrophic mucosa becomes friable and more 
sensitive to contact and friction. Furthermore, due to a loss of 
lactobacilli the vaginal pH becomes less acidic, making the va-
gina more prone to infection [8]. In addition to their peripheral 
effects, steroid hormones influence sexual motivation and be-
havior [9,10]. Previous research has shown that sexual fantasies, 
sexual desire, and the initiation of sexual activity by women 
peak around the time of ovulation [11]. Second, sexual activi-
ty in premenopausal women has been shown to be associated 
with increased sex hormone levels [12]. Finally, it has generally 
been assumed that androgens are important for female sexual 
interest and arousal [13]. However, studies on the association be-
tween androgen levels and female sexual function have shown 
inconsistent findings [14], probably the result of the variation in 
study designs and the lack of assays that precisely measure low 
testosterone levels.

Impact of hormonal contraception 
on sexual response

The ESSM recently stated that the effects of hormonal 
contraception on sexual response have been understudied and 
remain to date controversial [3]. Combined oral contraceptives 
suppress the hypothalamic-pituitary-ovarian axis, resulting in 
decreased levels of sex hormones. In addition, hormonal con-
traception increases hepatic production of sex hormone-biding 
globulin (SHBG), resulting in a decline in circulating free and 
biologically active testosterone [15]. Finally, some hormonal 
contraceptives contain progestins that may act as antagonists at 
the androgen receptor [16]. 

The decline in estrogen and androgen levels leads to re-
duced activation of sex steroid receptors in peripheral tissues, 
resulting in increased vascular resistance of the vulvar and 
vaginal arteries [17], decreased pelvic blood flow, increased 
vaginal and vestibular atrophy, and vulvovaginal hypolubrica-
tion. Furthermore, it has been shown that combined hormonal 
contraceptives change the morphology of the vestibular mu-
cosa. Compared with vestibular biopsies of women without 
hormonal contraception, vestibular tissue of women on hor-
monal contraception showed more shallow and sparse dermal 
papillae, making the mucosa “more vulnerable to mechanical 
strain” [18] and thereby increasing the risk of pain during sexual 
contact. In addition to peripheral effects, intake of hormonal 
contraception and the associated decrease in levels of circu-
lating allopreganolone negatively influence several aspects of 
brain function, including mood, cognition and concentration 

[9,10,19]. Keeping in mind the biopsychosocial model of sexual 
function, changes in psychological well-being may influence 
sexual function and sexual experiences. Research has shown 
that allopregnanolone is involved in psychiatric disorders such 
as anxiety and depression [20]. Furthermore, recent findings have 

shown that hormonal contraception intake was associated with 
the use of psychotropic drugs, suicide attempts and suicides [1,2].

Previous research focusing specifically on hormonal con-
traception and sexual well-being showed mixed results [3]. 
Some studies showed an improvement in sexual function and 
experiences with hormonal contraception intake [21,22]. This is 
likely the consequence of a reduced risk of unwanted pregnan-
cy and a reduction of troublesome gynecological symptoms 
such as heavy menstrual bleeding and dysmenorrhea. Others 
studies reported a negative impact of hormonal contraception 
on sexuality, including a decrease in libido, sexual arousal and 
lubrication, and a decrease in frequency of sexual activities 

[17,23-27]. Although the exact mechanism by which hormonal 
contraception influences sexual behavior and function is not 
completely understood, it is suggested that the decrease in del-
ta-4 androgens, progesterone and allopregnanolone levels in-
duced by the intake of hormonal contraception contributes to 
the negative changes in sexual well-being in some women. It 
has been shown that decreased brain allopregnanolone concen-
trations induced by a combination of ethinylestradiol (EE) and 
levonorgestrel is associated with a reduction in sexual moti-
vation in female rats [28], and that testosterone replacement in 
ovariectomized rats is associated with increased concentration 
of allopregnanolone in selective brain areas [29]. 

Sex steroids and the regulation of pain 

To understand how changes in the sex steroid hormone mi-
lieu may be related to chronic sexual pain, and more particu-
larly vulvodynia, knowledge on the influence of sex steroids 
on pain regulation is needed. Numerous studies have found 
that sex steroids can regulate pain perception by binding to re-
ceptors on nerve endings in the pelvic region, the lumbosacral 
dorsal root ganglia and the brain. First, binding of steroid hor-
mones to their peripheral receptors may regulate nociception 
of the pelvic region. Nociceptors are free nerve endings that 
detect mechanical (e.g., pressure and distension), thermal and 
chemical stimuli. Nociceptors are activated by potential harm-
ful stimuli, thus allowing the body tissues to protect themselves 
from damage. Nociceptors are differentiated into several types 
according to their structural and functional characteristics. 
For example, myelinated A fibers rapidly conduct nociceptive 
signals, leading to instant recognition of intense pain, while 
unmyelinated C fibers transmit nociceptive information more 
slowly, leading to gradual awareness of shallow or burning 
pain. Detection of nociceptive stimulus intensity and threshold 
is achieved by means of specialized receptors on the nerve end-
ings. One such receptor is the P2X3 purinoreceptor. The P2X3 
receptor of the Aβ nerve encodes gradations of mechanical 
stimuli [30]. Previous research has shown that P2X3 expression 
is inhibited by estrogen receptor (ER) alpha (ER-α) binding 
at C-fiber nociceptors, strongly suggesting that estrogen-P2X3 
interactions modulate nociceptive signaling. Reduced mechan-
ical pain thresholds may reflect inadequate ER-α regulation 
of P2X3, and thus P2X3 overexpression [31,32]. The effects of 
progesterone on peripheral nerves are due, mostly, to its me-
tabolism to 5 hydroprogesterone and allopregnanolone, since 
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the peripheral nervous system also synthesizes and metabo-
lizes neuroactive steroids and is a target for these molecules. 
As reported in different experimental models, T-type calcium 
channels, GABA-A channels, P2X3 receptors, voltage-gat-
ed sodium channels and bradykinin signaling, which exert a 
role in neuropathic pain, are also affected by different kinds 
of neuroactive steroids. Specifically, dihydroprogesterone and 
allopregnanolone suppress neuropathic symptoms (allodynia/
hyperalgesia) evoked by antineoplastic drugs [33,34]. 

Second, sex steroids are also implicated in nociception at 
spinal and supraspinal level [35]. The primary afferent nerve 
fibers from peripheral nociceptive neurons are connected with 
the neurons of the dorsal horn of the spinal cord. These neu-
rons transmit the nociceptive signal to the central nervous 
system. Next, descending pathways from the brain modulate 
nociceptive signaling in the spinal cord. Neuroactive steroids 
derived from progesterone and testosterone and produced in 
the lumbosacral dorsal root ganglia and the brain can act as 
potent analgesics in the central nervous system. Their analgesic 
effects have been explained by different pain models using var-
ious receptor systems and ion channels such as the GABA-A 
receptors and calcium channels [36-38]. The underlying mecha-
nism mediating this pain control is complex and remains under 
investigation. For example, paradoxical effects have been de-
scribed, with estrogen shown to generate both antinociceptive 
and pronociceptive actions [39]. In addition, DHEA has been 
shown to decrease both thermal and mechanical thresholds, 
while testosterone exerts analgesic actions [40]. 

Changes in sex hormone levels may influence pain regu-
lation. For example, the steroid sex milieu changes across the 
menstrual cycle without there being a significant change in the 
amount of vestibular estrogen receptors between the follicu-
lar and luteal phase [41]. During the pre-ovulatory phase of the 
menstrual cycle, estrogen, circulating in high levels, binds to 
ER-α, inhibiting P2X3 expression and increasing mechanical 
pain thresholds. The increase in the mechanical vestibular pain 
threshold, together with an enhanced structural integrity of the 
vulvovaginal tissue, decreases the risk of dyspareunia around 
the ovulatory period. By contrast, tissue depletion of estrogen 
and progesterone (e.g., in menopause or during lactation) is as-
sociated with a decreased mechanical pain threshold and pain 
hypersensitivity [42]. 

As previously discussed, chronic use of hormonal contra-
ception can result in depletion of sex steroid hormones. This 
decrease in sex hormone levels leads to abnormal steroid mod-
ulation of the P2X3 receptors on the C-fibers, resulting in P2X3 
overexpression [31,32] and in lower pain thresholds. In addition, 
vulvar vestibule expression of ER-β, the receptor subtype as-
sociated with increased nociceptive action, is upregulated in 
pain-free women taking oral hormonal contraceptives com-
pared with pain-free non-users [41]. These findings are supported 
by the results of a study by Bohm-Starke and colleagues: when 
comparing mechanical pain thresholds in hormonal contracep-
tion users versus non-users, hormonal contraception was found 
to increase the sensitivity of the vestibular mucosa [43]. 

Finally, sex steroids are considered to be neuro-protective 
under inflammatory conditions by reducing neurogenic inflam-
mation, a common effect after trauma that exacerbates the ini-

tial damage and pain [44]. This interaction is supported by clinical 
evidence that a drop in steroid hormones, as occurs in meno-
pause, is associated with an increased inflammatory response 
to infections and a higher rate of autoimmune diseases [45]. 
Nevertheless, the exact mechanism is still not completely clear.

Sex hormones and vulvodynia 

Several population-based studies have supported the pro-
posed association between hormonal contraception intake and 
vulvodynia. Studies have shown that hormonal contraception 
use significantly increases (from 4 to 11 fold) the risk of devel-
oping vulvodynia [17,46-48], with studies suggesting an increased 
risk in general [46], or an increased risk related to: age at first 
use [46,47,49], the duration of hormonal contraception use [50,51], or 
the strength of the hormonal composition [46]. Indeed, Bouchard 
et al. showed that the relative risk of developing vulvodynia 
was higher when the pill used was of high progestogen, high 
androgen and low estrogen content [46]. Finally, one report de-
scribed improvements in dyspareunia after discontinuation of 
hormonal contraceptives combined with topical application of 
estrogen and testosterone [47]. Alternatively, other studies have 
found no association between combined hormonal contracep-
tive use and vulvodynia [48-51]. 

In addition to the previously described effect of hormonal 
changes on vulvovaginal mucosal morphology, sexual function 
and pain perception, long-term low estrogen and progesterone 
levels may evoke pain hypersensitivity by promoting de novo 
nerve sprouting and hyperinnervation [52]. Several studies in 
women with vulvodynia have shown an increased density of 
nerve endings, in particular nociceptors, when comparing ves-
tibular endoderm of women with vulvodynia with that of pain-
free controls [53-59]. Increased innervation leads to increased 
sensitivity, a phenomenon well observed by several research 
groups that compared sensitivity to various pain stimuli applied 
to the vestibule between women with vulvodynia and healthy 
control women [60-64].

Data from vestibular punch biopsies in premenopausal 
women showed that, in comparison to pain-free women, wom-
en with vulvodynia had significantly lower levels of ER-α 
expression [65]. All the biopsy tissue from the pain-free group 
exhibited some degree of ER-α expression. In the group with 
vulvodynia, 50% of the samples did not exhibit any expression 
of ER-α. Equally, in the tissue from women with vulvodynia 
that did show ER-α expression, this expression was less dis-
tinct than in the control group. As discussed previously, lower 
ER-α expression may decrease the mechanical pain thresholds. 
However, these results are in contrast with the findings of a 
small study showing significantly higher total expression of 
ER-α in vestibular biopsy specimens from women with vul-
vodynia compared with ones taken from pain-free controls, all 
without hormonal contraception. There was no difference in 
the expression of ER-β, PR and AR between the two groups 

[66]. The difference between the two studies in terms of their 
findings on ER-α expression can be explained by their use of 
different methodologies to quantify the number of ERs.

A recent study has shown that oral contraceptive use alone 
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may not be sufficient to increase the risk of developing vulvo-
dynia. Goldstein and colleagues showed that polymorphisms in 
AR may play a role [67]. Androgen-induced gene transcription is 
higher in shorter CAG trinucleotide repeat sequences [68]. There-
fore, in polymorphisms with longer CAG trinucleotide repeat 
sequences, androgen receptor activity is lower. Goldstein et al. 
showed that women who developed vulvodynia while taking a 
combined hormonal contraceptive were more likely to have a 
long sequence of CAG repeats on their androgen receptor gene 
than pain-free women taking the same hormonal contracep-
tion. The authors concluded that a combination of factors, i.e., 
genetically lowered androgen receptor activity and decreased 
free testosterone secondary to hormonal contraception intake, 
increased the risk of vulvodynia.

Finally, hormonal contraception may negatively impact 
sexual desire and arousal in some women. Less lubrication 
during sexual activity may induce vulvovaginal dryness and 
dyspareunia. The experience of painful penetration may pro-
voke fear of pain, decrease sexual desire, and elicit contraction 
of the pelvic floor muscles, making vaginal penetration more 
painful or even impossible. This vicious circle with exacer-
bation of vulvovaginal symptoms may also eventually lead to 
vulvodynia.

Conclusions

The current review shows that sex steroid hormones may 
influence sexual response and pain regulation. In particular, the 
association between changes in hormone levels, secondary to 
the intake of hormonal contraception, and the development of 
vulvodynia has been discussed.

Research has shown that hormonal contraception may 
change vulvovaginal morphology by causing vulvovaginal 
atrophy, reduced elasticity and hypolubrication. Also, sexual 
desire, motivation and behavior may be altered as an effect of 
lowered levels of neuroactive steroids in the brain. Further, sex 
steroids are implicated in nociception at peripheral, spinal and 
supra-spinal level. Therefore, hormonal contraception and the 
associated decrease in neuroactive steroids may interfere with 
nociceptive pain regulation. Nevertheless, the exact underlying 
mechanisms through which hormonal contraception can evoke 
vulvodynia are still not completely understood. Moreover, it 
is not clear why some women develop vulvodynia while tak-
ing hormonal contraception and other women do not. A genetic 
predisposition, as previously discussed, could be the explana-
tion. Furthermore, vulvodynia is likely multifactorial in nature, 
with multiple physiological, sexual, psychological and inter-
personal factors leading to the appearance and persistence of 
the vulvar pain. In clinical practice, most vulvodynia patients 
report several factors that are associated with the chronic pain 
problem. Therefore, identifying hormonal contraception as the 
only specific etiological factor is difficult or even incorrect. 

Research into the role of hormonal contraception in the 
development of vulvodynia is challenging for several reasons. 
First, vulvodynia is an exclusion diagnosis based on symptoms 
and not a physiological pathology. Experts in the field suggest 
that the group of women with vulvodynia is probably a group 

of women reporting the same symptom, but with different 
etiological pathways. To date, studies on vulvodynia have as-
sessed women with different etiologies together, as one single 
group. Trying to identify subgroups of vulvodynia patients, 
based on patients’ medical and pain history and clinical exam-
ination, could help to overcome this bias. Second, hormonal 
contraceptives are a heterogeneous group of drugs. Different 
hormone types and doses may have different impacts on pain 

[69]. This point is illustrated by Greenstein and colleagues, who 
found that women taking hormonal contraceptives containing 
only 20 μg EE were more likely to develop vulvodynia than 
women taking hormonal contraceptives with higher doses of 
EE [69]. Therefore, future studies should control for the type of 
hormonal contraception in order to identify associations be-
tween groups of hormonal contraceptives and vulvodynia. In 
addition, there is a need for longitudinal studies to better eval-
uate the role of hormonal changes during a woman’s life and in 
relation to the development of vulvodynia. Finally, greater dia-
logue between different health disciplines will help to advance 
research into this complex multifactorial disorder.

The findings of this review should urge clinicians to opti-
mize their counseling on hormonal contraception. Clinicians 
should not limit this discussion to the thromboembolic and car-
diovascular risks associated with the intake of hormonal con-
traception. A careful evaluation of the psychosexual well-being 
of the patient together with an extensive discussion of the pos-
sible physical, psychological and sexual side effects of hormo-
nal contraception is also warranted. This will allow patients to 
make an informed and carefully thought-out decision, based 
on their personal situation. For women with vulvodynia on 
hormonal contraception, cessation of hormonal contraception 
should be discussed. Even though the range of non-hormonal 
contraceptive methods remains limited, a discussion on the 
advantages and disadvantages of hormonal contraception is 
warranted. In addition, vestibular application of a compounded 
cream containing estradiol and testosterone can be considered, 
given its beneficial effect on vulvar pain described by Burrows 
and colleagues [70].

In conclusion, more research into the impact of hormonal 
contraception on vulvodynia is needed. The findings will help 
women make informed decisions regarding their contraception 
and will help optimize the care of women with vulvodynia. 
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