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A B S T R A C T

Introduction. Uncomplicated recurrent urinary tract infections (rUTIs) associated with uropathogenic Escherichia
coli (UPEC) are common among healthy, reproductive-aged women. Provoked vestibulodynia (PVD) is a major
reason of sexual pain in premenopausal women.
Aim. The aim of this paper is to assess prevalence and predictors of secondary PVD in a cohort of Caucasian–
European, heterosexual, sexually active, reproductive-aged women seeking medical help for rUTIs as their primary
complaint.
Methods. Clinical and psychometric variables for 60 consecutive patients with rUTIs were considered. Patients were
assessed with a thorough medical and sexual history, a number of psychometric instruments, and a specific physical
examination. Urinalysis and self-collected urine cultures from the previous 12 months were also examined.
Main Outcome Measure. Descriptive statistics and logistic regression models were used to test the associations
between secondary PVD and sociodemographic and clinical variables.
Results. Mean age was 34.2 years (median 33 years; range 21–42). Secondary PVD was found in 36 of 60 patients
(60%). Women with PVD had a higher prevalence of urinary tract infections (UTIs) over the previous 12 months
(c2: 4.54; P = 0.03) and suffered more frequently from UPEC-related rUTIs (c2: 5.92; P = 0.01) than those without
PVD. Moreover, women with PVD showed significantly lower scores on Female Sexual Function Index domains (all
P � 0.01), as compared with PVD-negative women. UPEC-related rUTIs (odds ratio [OR]: 3.1; P = 0.01), six or
more UTIs over the previous 12 months (OR: 2.8; P = 0.01), and treatment with three or more antibiotics
throughout the same period (OR: 2.1; P = 0.04) emerged as independent predictors of PVD.
Conclusions. Three of five Caucasian–European, heterosexual, sexually active women of reproductive age complain-
ing of rUTIs as their primary disorder also suffer from secondary PVD. Uncomplicated UPEC-related rUTIs are
more frequently associated with secondary PVD than are UTIs caused by different uropathogens. Salonia A,
Clementi MC, Graziottin A, Nappi RE, Castiglione F, Ferrari M, Capitanio U, Damiano R, and Montorsi F.
Secondary provoked vestibulodynia in sexually active women with uncomplicated recurrent urinary tract
infections. J Sex Med 2013;10:2265–2273.
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Introduction

V ulvodynia is a chronic vulvar pain condition
of uncertain etiology [1] that affects up to

16% of American women [2]. No specific preva-

lence data are available for the European popula-
tion. Vestibulodynia, formerly known as vulvar
vestibulitis syndrome (VVS), represents the most
common form of vulvodynia [3,4] and is the most
frequent cause of dyspareunia in young women
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[2,5]. Provoked vestibulodynia (PVD) is a condi-
tion in which pain is triggered by simple physical
contact, touch, pressure, or stretching of the tissue
around the vaginal opening, eventually resulting in
an inability to engage in both coital and noncoital
sexual attempts [4,6]. PVD is often acquired, and
dyspareunia may appear after a period of pain-free
sexual intercourse [7,8].

The etiology of PVD is heterogeneous and
multifactorial: one of the most credible theories,
originally developed for VVS, suggests that PVD
may represent a chronic local inflammatory con-
dition with a wide variety of causes [9]. Infections
have been discussed extensively as possible causes
of acquired PVD [10]. Many women with PVD
have a history of vulvovaginal candidiasis [11].
Likewise, unambiguous literature also suggests a
link between PVD and recurrent yeast vulvovagi-
nal infections or genital human papillomavirus
(HPV) infection [12–14]. Conversely, analysis
of the potential pathophysiologic correlations
between PVD and uncomplicated recurrent
urinary tract infections (rUTIs) has been scant
[12,15,16]. It is necessary to differentiate between
women’s sexual pain disorders that are potentially
associated with the presence of urinary tract infec-
tions (UTIs) and those associated with interstitial
cystitis/bladder pain syndrome, which has been
discussed extensively in the literature [17,18].

UTIs are extremely common clinical entities
affecting women throughout the life span [19].
Acute uncomplicated UTIs are among the most
commonly encountered bacterial infections in
women [20], with a reported incidence of 0.5–0.7
episode per woman each year [21]. Roughly
25–35% of women between the ages 20 and 40
have experienced an uncomplicated UTI [20], and
a subset of these women complains of rUTIs. Sixty
percent of rUTIs in women are postcoital [19–23].
Uropathogenic Escherichia coli (UPEC) is the
pathogen that causes uncomplicated UTIs in
75–90% of cases because UPEC has special fea-
tures that allow it to take advantage of the bladder
environment [23,24].

Aims

Given the significant prevalence of female sexual
dysfunction in the context of urologic disorders
[25] and the growing clinical observation of sexual
complaints from women with rUTIs, we sought
prevalence and predictors of PVD in a cohort of
consecutively treated, Caucasian–European, het-
erosexual, sexually active women of reproductive

age presenting for outpatient urologic evaluation
of rUTIs as the primary disorder.

Methods

Patients
From January 2009 to June 2012, demographic
and clinical variables for 60 consecutively treated,
Caucasian–European, heterosexual, sexually active
women of reproductive age seeking medical help
for rUTIs at the same urologic outpatient clinic
were considered for this exploratory, prospective
analysis. RUTIs were defined as four or more epi-
sodes that were documented by laboratory reports
from the same local laboratory during the previous
12 consecutive months.

Patients were assessed with a thorough medical
and sexual history, including use of combined hor-
monal contraception (CHC) during the previous 6
months. Health-significant comorbidities were
scored with the Charlson Comorbidity Index (CCI)
[26]. We used the International Classification of Dis-
eases, Ninth Revision, Clinical Modification because its
coding algorithms were used to define the 17
comorbidities that constitute the most widely used
CCI. Eligible women met the following criteria:

• Were no younger than 18 and no older than 42
years of age

• Complained of bacterial rUTIs
• Had no significant menstrual cycle disorders

and no history of dysmenorrhea or alteration of
bleeding profile (especially not a period of
amenorrhea longer than 3 months at the onset
of rUTIs), as defined by menstrual history
during the previous 3 months

• Were not suffering presently and had not suf-
fered in the past from genital herpes or HPV as
well as lichen planus, Paget disease, and vulvar
carcinoma

• Were not suffering presently and had not
suffered in the past from any neurologic
disease, which was also ruled out with the CCI
compilation

• Had never received previous vulvar or vaginal
surgery or vulvar treatments (any type)

• Did not suffer from introital dyspareunia before
the onset of rUTIs.

Estimated body mass index (BMI), defined as
weight in kilograms by height in square meters,
was considered for each patient. For BMI, we used
the cutoffs proposed by the U.S. National Insti-
tutes of Health [27]: normal weight (18.5–24.9),
overweight (25.0–29.9), obese (30.0–34.9).
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Urinalysis and self-collected urine cultures
from the previous 12 months were considered to
classify the most frequently observed uropatho-
gens. For the purpose of this study, only urine
cultures obtained through clean-catch samples
(void after cleaning) were considered for the analy-
ses. In all cases, urine specimens were sent almost
immediately to the local microbiology laboratory,
where they were immediately inseminated on
culture plates. Bacterial counts of urine specimens
were estimated in the local laboratory using
routine methods. The microbiologic definition of
UTI was 105 or more colony-forming units per
milliliter from midstream.

For the purpose of this analysis, patients were
stratified according to their relationship status,
which was defined as stable sexual relationship if the
woman had the same sexual partner for 12 or more
consecutive months or no stable sexual relationship.
Likewise, patients were segregated according to
their educational status into a low educational level
group, which included patients with an elementary
or secondary school education, and a high educa-
tional level, which considered women with either a
high school degree and/or a university or post-
graduate degree.

Prevalence of lower urinary tract symptoms
(LUTS) was analyzed in all subjects. To provide a
frame of reference for interpreting voiding dys-
function, all subjects completed the American
Urological Association Symptom Index (AUA-SI)
[28], a validated seven-question, self-administered
questionnaire with three questions dedicated to
investigating filling symptoms and four entries
assessing voiding symptoms.

The Female Sexual Function Index (FSFI)
[29,30] was completed for all cases. Patients were
also invited to answer two general assessment
questions (GAQs) addressing sexual pain, with
response options including yes or no: (i) “Over the
past 4 weeks, have you experienced discomfort or
pain during or after vaginal penetration?” and (ii)
“Over the past 4 weeks, have you experienced pain
in your vagina/genital area during or after sexual
activity without penetration (e.g., masturbation,
oral sex)?”

All patients underwent a detailed physical
examination of the external genitalia that was
carried out by two independent physicians (A.S.
and A.G. or R.E.N.). This exam included standard
vulvar pain mapping with a cotton-tipped swab
palpation [31]. Gentle pressure was applied sys-
tematically to the different parts of the vulva to
assess the extent and the characteristics of pain.

The test was performed at the 2, 4, 5, 6, 7, 8, 10,
and 12 o’clock positions. When pain was reported,
patients were asked to quantify it with a Visual
Analog Scale (VAS; minimum of 0, maximum of
10) [32].

Literacy problems and other reading and
writing problems were excluded for all patients.
Data collection followed the principles outlined in
the Declaration of Helsinki. All patients signed an
informed consent agreeing to share their own
anonymous information for future studies.

Main Outcome Measures
The primary end point of the present study was to
evaluate whether rUTIs are frequently associated
with secondary PVD (i.e., the clinical manifesta-
tion of PVD following the onset of rUTIs) in
women attending an outpatient clinic. PVD was
defined as the triggering of pain by simple physical
contact with or pressure to the vulvar vestibule
without local visible findings at physical examina-
tion; clinically, vulvar pain results in the inability
to engage in both coital and noncoital sexual
attempts. The secondary end point was to assess
potential predictors of PVD among women suffer-
ing from rUTIs.

Statistical Analyses
Data are presented as mean (median; range). The
statistical significance of differences in means and
proportions was tested with the two-tailed t-test
and the Pearson c2 test, respectively. Univariable
(UVA) and multivariable (MVA) logistic regres-
sion models tested potential predictors associ-
ated with acquired PVD. Statistical tests were
performed using MedCalc v.12.3.0 (MedCalc
Software, Mariakerke, Belgium). All tests were
two-sided, with a significance level set at 0.05.

Results

Table 1 lists patients’ medical characteristics and
descriptive statistics of the sample. Almost 77% of
patients suffered from UPEC-related rUTIs, with
other uropathogens almost equally distributed.

Table 2 details patients’ sociodemographic and
psychometric characteristics and descriptive statis-
tics. Based on AUA-SI scores, women did not
report clinically significant voiding dysfunction.
Conversely, mean FSFI total score for the whole
cohort of women was below the cutoff value for
normality (i.e., 26.55) previously suggested by
Wiegel et al. [33]; overall, 65% of women had an
FSFI total score below the cutoff for normality
(Table 2).
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Based on patients’ sexual histories, GAQs, and
physical examinations, acquired PVD was found in
36 patients (60%), with 100% agreement among
the physicians. Table 3 stratifies patients’ charac-
teristics according to positivity for PVD. Patients
with and without PVD did not differ in terms of
age, categorized BMI values, categorized CCI
scores, history of CHC over the previous 6 months,
educational levels, rates of stable sexual relation-
ships, and mean AUA-SI scores. Conversely,
women with PVD had higher numbers of UTIs
over the previous 12 consecutive months and suf-
fered more frequently from UPEC-related rUTIs
than those without PVD (all P � 0.03). Moreover,
patients with UPEC-related rUTIs complained of
PVD more frequently than those with rUTIs asso-
ciated with other uropathogens (32 of 46 [69.6%]
vs. 4 of 14 [28.6%] women, respectively; c2: 5.908;
P = 0.015). More PVD patients had been treated
with three or more different antibiotics over the
previous 12 months than had PVD-negative
women, although the difference did not reach a
statistical significance. Patients with PVD more
frequently reported having first sexual intercourse

at a younger age than those without sexual pain.
Moreover, women complaining of PVD showed
significantly lower scores for the FSFI total score
and for the sexual desire, arousal, lubrication, sat-
isfaction, and pain domains (all P � 0.01) than
PVD-negative women. As expected, mean VAS
score was higher for patients with PVD than for
those without PVD.

At UVA, UPEC-related rUTIs and six or more
UTIs over the previous 12 months were signifi-
cantly associated with a higher risk of having PVD;
conversely, women aged 23 or older at first sexual
intercourse (vs. 17 or younger) were protected
from the risk of having PVD (all P � 0.04). No
clear association emerged at UVA between PVD
and any other variables (Table 4).

Similarly, at MVA, UPEC-related rUTIs, six or
more UTIs over the previous 12 months, and
treatment with three or more antibiotics over the
previous 12 months emerged as independent pre-
dictors of PVD (all P � 0.04) (Table 4). In con-
trast, women aged 23 or older at first sexual
intercourse (vs. 17 or younger) were inversely
associated with the risk of having PVD (P = 0.01).
No clear association was found between PVD and
any other variables at MVA (Table 4).

Discussion

We tested prevalence and predictors of PVD in a
relatively small cohort of consecutively treated,

Table 1 Patients’ medical characteristics and descriptive
statistics (N = 60)

Age, year
Mean (median) 34.2 (33)
Range 21–42

BMI, kg/m2

Mean (median) 22.2 (24.0)
Range 18.5–27.0

BMI, n (%)
Normal weight 42 (70.0)
Overweight 11 (18.3)
Class �1 obesity 7 (11.7)

CCI score
Mean (median) 0.2 (0.0)
Range 0–2

CCI, n (%)
Score 0 54 (90.0)
Score �1 6 (10.0)
OC, n (%) 21 (35)

No. of UTI episodes (prior 12 months), n (%)
4 42 (70.0)
5 10 (16.7)
�6 8 (13.3)

Uropathogens in urine cultures, n (%)
Escherichia coli 46 (76.7)
Enterococcus faecalis 5 (8.3)
Staphylococcus spp 4 (6.7)
Ureaplasma urealyticum 2 (3.3)
Klebsiella, Proteus, Serratia 3 (5)

No. of different types of antibiotic over the prior 12 months, n (%)
1 39 (65.0)
2 11 (18.3)
�3 10 (16.7)

BMI = body mass index; CCI = Charlson Comorbidity Index; OC = oral contra-
ceptive; UTI = urinary tract infection

Table 2 Patients’ sociodemographic and psychometric
characteristics and descriptive statistics (N = 60)

Educational status, n (%)
LL 2 (3.3)
HL 58 (96.7)

Current relationship status, n (%)
No stable sexual relationship 7 (11.7)
Stable sexual relationship �12 months 53 (88.3)

Age at first intercourse, year
Mean (median) 19.2 (18)
Range 12–35

Age at first intercourse, n (%)
�17 years 21 (35)
18–22 years 28 (46.7)
�23 years 11 (18.3)
AUA-SI, mean (median) 12.3 (13)

FSFI domains, mean (median)
Desire 4.4 (4.5)
Arousal 4.4 (4.4)
Lubrication 3.2 (3.0)
Orgasm 4.2 (4.3)
Satisfaction 4.1 (4.0)
Pain 3.8 (3.5)
Total score 24.8 (25.0)
FSFI total score <26.55, n (%) 39 (65.0)

LL = low educational level; HL = high educational level; AUA-SI = American
Urological Association Symptom Index; FSFI = Female Sexual Function Index
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Caucasian–European, heterosexual, sexually active
women of reproductive age seeking medical help
for rUTIs as their primary disorder. Our findings
show that three of five patients with rUTIs also
suffered from secondary PVD, which emerged
clinically as an acquired de novo disorder. We
observed that PVD was significantly more fre-
quent in women with uncomplicated UPEC-
related rUTIs than in those with UTIs associated
with other uropathogens. In the absence of
adequate longitudinal studies, it cannot be
assumed that UTIs were the cause of PVD;
however, in terms of daily practice, these findings

are of major importance because rUTIs are highly
prevalent in women of any age [19–21]. In particu-
lar, 25–35% of women between the ages of 20 and
40 have experienced an uncomplicated UTI [20],
with UPEC responsible for the vast majority
[23,24].

Current results confirm previous observations
that women with LUTS as a primary complaint
may also suffer frequently from sexual dysfunction
[18,25,34–37] that, for most, is either unknown or
misunderstood by their urologists and/or gyne-
cologists [34,38]. The clinical urgency of our find-
ings lies in the fact that PVD, thought to be the

Table 3 Patient segregation according to positivity for provoked vestibulodynia (N = 60)

PVD+ PVD- P value* 95% CI

No. of patients (%) 36 (60.0) 24 (40)

Age, year
Mean (median) 34.2 (34) 33.6 (33) 0.47 -2.27, 1.07
Range 21–39 22–42

BMI, kg/m2

Mean (median) 21.4 (23) 22.7 (24) 0.10 -0.26, 2.86
Range 18.5–27.0

CCI, n (%)
Score 0 32 (88.9) 22 (91.7) 0.93 (c2: 0.007) -17.49, 19.43
Score �1 4 (11.1) 2 (8.3)
CHC, n (%) 14 (38.9) 7 (29.2) 0.62 (c2: 0.245) -17.3, 33.9

No. of UTI episodes (prior 12 months), n (%)
4 21 (58.3) 21 (87.5) 0.03 (c2: 4.54) 3.6, 49.34
5 8 (22.2) 2 (8.3)
�6 7 (19.4) 1 (4.2)

Rates of uropathogens in urine cultures, n (%)
Escherichia coli 32 (88.9) 14 (58.3) 0.01 (c2: 5.92) 5.98, 53.71
Other uropathogens 4 (11.1) 10 (41.7)

No. of different types of antibiotic over the prior 12 months, n (%)
1 21 (58.3) 18 (75) 0.08 (c2: 3.11) -0.5, 38.48
2 6 (16.7) 5 (20.8)
�3 9 (25.0) 1 (4.2)

Educational status, n (%)
LL 1 (2.8) 1 (4.2) 0.66 (c2: 0.19) -11.05, 18.59
HL 35 (97.2) 23 (95.8)

Current relationship status, n (%)
No stable sexual relationship 3 (8.3) 4 (16.7) 0.56 (c2: 0.34) -10.1, 30.14
Stable sexual relationship �12 months 33 (91.7) 20 (83.3)

Age at first intercourse, n (%)
�17 years 17 (47.2) 4 (16.7) 0.005 (c2: 7.76) 9.05, 54.35
18–22 years 17 (47.2) 11 (45.8)
�23 years 2 (5.6) 9 (37.5)
VAS, mean (median) 7.3 (7.0) 1.8 (2.0) <0.001 -6.16, -4.84
AUA-SI, mean (median) 13.3 (13) 12.5 (13) 0.22 -2.09, 0.49

FSFI domains, mean (median)
Desire 2.5 (3.0) 4.3 (4.0) <0.001 1.41, 2.19
Arousal 4.0 (4.0) 4.6 (4.0) 0.01 0.13, 1.07
Lubrication 3.0 (3.0) 3.6 (4.0) 0.006 0.18, 1.02
Orgasm 4.1 (4.0) 4.4 (4.2) 0.16 -0.12, 0.72
Satisfaction 2.7 (3.0) 4.6 (4.4) <0.001 1.51, 2.29
Pain 1.8 (2.0) 4.8 (4.6) <0.001 2.61, 3.39
Total score 19.4 (20.0) 26.3 (27.0) <0.001 6.23, 7.57

*P value according to c2 test or 2-tailed independent t test, as indicated
BMI = body mass index; CCI = Charlson Comorbidity Index; CHC = combined hormonal contraception; UTI = urinary tract infection; LL = low educational level;
HL = high educational level; VAS = Visual Analog Scale; AUA-SI = American Urological Association Symptom Index; FSFI = Female Sexual Function Index;
PVD = provoked vestibulodynia; CI, confidence interval
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most common form of chronic dyspareunia, has a
particularly high prevalence among young,
reproductive-aged women [1]. Its onset is fre-
quently associated with deleterious consequences
for sexual function, well-being, and relationships,
and its management is particularly difficult in
young women with potential futures as sexual part-
ners and as parents [39]. Moreover, notwithstand-
ing the significant psychological distress known to
be associated with vulvodynia [40], available data
suggest that women reported a number of barriers
related to seeking help for PVD [39]. This finding
is even more true if the primary disorder is a uro-
logic problem (i.e., rUTI) that is considered to be
of limited impact quoad vitam.

The importance of the clinical conclusions of
this study is further supported by the findings that
the highest number of UTI episodes and the
number of different types of antibiotic used
emerged as independent predictors of PVD.
These results are even more important given the
possibility that repeated antibiotics (and, at least
sometimes, abused antibiotic treatments) may
promote the onset of recurrent vulvovaginal can-
didiasis, with a severe local inflammation process
and a consequently greater risk of vulvodynia [11].
The potential association between postmenopausal
sexual pain disorders and rUTIs, especially post-
coital, is potentially related to estrogen deficiency,

which may affect genital arousal and vaginal lubri-
cation as well as hypertonicity of the pelvic floor
and greater susceptibility to urethral trauma and
infections. The picture for premenopausal women
is less clear.

Previous experimental evidence suggested that
neuropathic pain mechanisms might be involved
in vestibulodynia, formerly known as VVS
[32,41,42]. Women with VVS were shown to have
a significant increase in the number of intraepithe-
lial nerve endings compared with controls [43,44].
An interesting murine model demonstrated that
after three rounds of vulvar yeast infection—or a
single, long (14- to 21-day), fully resolved infec-
tion with Candida albicans—mice become hyper-
sensitive to touch in the vulvar area [45]. In the
same experimental model, the allodynic mice dis-
played a significant increase in vulvar nerve fiber
density, including peptidergic sensory and sympa-
thetic fibers. Even more interesting, live yeast was
not required to support the inflammatory status
because injections of the yeast cell wall glucanzy-
mosan produced the same chronic pain syndrome
[45].

Recently, a significant correlation between
recurrent vulvovaginal candidiasis and PVD was
confirmed in women [11]. To our knowledge, our
findings are among the first to support the clinical
association between bacterial rUTIs and PVD
[16]. As previously noted, we consider this obser-
vation clinically relevant because rUTIs are
common among young, sexually active, and other-
wise healthy women who have anatomically and
physiologically intact lower urinary tracts [46].
Among those women, most of these infections are
caused by UPEC [23,24,47], and the infections are
truly new and not persistent [48]; fecal flora acts as
an optimal reservoir for the same microbial strain
that may subsequently recolonize the introitus and
then the bladder, and eventually may cause rUTI
[49]. A second contributing possibility is that
E. coli may cross the colonic mucosa (especially in
those women complaining of irritable bowel syn-
drome and/or obstructive constipation, which can
be associated with the so-called leaky gut syn-
drome) and may get into the blood stream and
then into the bladder mucosa.

Moreover, it may be hypothesized that rUTIs
trigger pelvic floor overactivity (more specifically,
of the levatorani), thus eventually “narrowing” the
vaginal introitus and predisposing the area to both
microabrasion of the vestibular mucosa and
microtrauma of the urethral area; in this context,
the former condition could contribute to the onset

Table 4 Logistic regression models predicting provoked
vestibulodynia (N = 60)

Predictor

Univariable
analysis

Multivariable
analysis

OR P value OR P value

Age 0.98 0.48 0.96 0.56
BMI 1.23 0.87 1.27 0.67
CCI (0 vs. �1) 1.02 0.65 1.16 0.73
CHC use 1.15 0.45 1.05 0.53
Educational status (HL

vs. LL)
0.89 0.27 0.94 0.33

Stable relationship
status

0.90 0.68 0.93 0.54

Age at first intercourse,
�23 years vs. �17
years

0.47 0.04 0.51 0.03

Uropathogens, UPEC
vs. others (any type)

2.8 0.03 3.1 0.01

No. of UTI episodes
(prior 12 months), �6
vs. �5

2.6 0.02 2.8 0.01

No. of types of antibiotic
(prior 12 months), �3
vs. �2

1.8 0.06 2.1 0.04

OR = odds ratio; BMI = body mass index; CCI = Charlson Comorbidity Index;
CHC = combined hormonal contraception; LL = low educational level;
HL = high educational level; UTI = urinary tract infection; UPEC =
uropathogenic Escherichia coli
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of PVD, whereas the latter could predispose the
bladder to further UTI. Speculatively, we think
that UPEC per se may be able to act as a pathogen
capable of causing damage at the level of the
peripheral tissue (i.e., the vestibule) including trig-
gering the release of proinflammatory mediators
and activating the cascade of events that induce
and support the phenomenon of neurogenic
inflammation, which has been recognized as the
basis of vestibulodynia [10].

Our findings also suggest that secondary PVD
was more frequently observed in women who had
their first sexual intercourse at a younger age,
possibly confirming previous studies. First, sexual
pain may start from adolescence, with pain
extending beyond intercourse to nonsexual con-
texts [50]. Second, the undisputed association
between UTIs and recent sexual intercourse [51]
may start with adolescence and puberty, with a
consequent cascade of deleterious events for a
woman’s sexual health. Third, whereas age at first
intercourse had already emerged as a well-
established risk factor for HPV infection [52],
analysis of the far more widespread problem of
UPEC-related rUTIs and their devastating con-
sequences for women’s sexual health has been
scant in the literature.

Interestingly, the association between VVS and
CHC use was reported in women who had used
CHC for a significantly longer period than their
healthy counterparts [53]. Age at the beginning of
CHC usage emerged as one of the predictors for
VVS [53]. Similarly, Greenstein et al. [54] showed
that a significantly higher number of patients who
were treated for VVS at the investigators’ clinic
had a history of low-dose estrogen compared with
those women who used high-dose estrogen oral
contraceptives. Our findings did not confirm these
results because PVD was present equally in
women with and without use of CHC, and CHC
did not emerge as a significant predictor of PVD in
patients with rUTIs.

Our study is not devoid of limitations. The
study reports the results of a cross-sectional analy-
sis conducted with a relatively small, homogenous
cohort of women; therefore, these findings may be
optimal for this cohort of same-race heterosexual
women but would deserve external validation with
an independent, larger sample. We used some
GAQs, and we requested that patients complete
the FSFI, both targeting the last 4 weeks before
assessment; however, it is unclear whether the
responses would be appropriate if sexual activities
were not attempted. Our analyses lacked precise

data about the actual frequency of sexual inter-
course and the frequency of penetrative vaginal or
anal intercourse. Moreover, we lacked comprehen-
sive information about the use of vaginal lubricants
or moisturizers and the type of condom used, if
any. Although we could rule out genital candidiasis
and yeast infections at the time of physical exami-
nation, we lacked precise data about the potential
impact of recurrent vulvovaginal candidiasis; simi-
larly, we lacked specific real-time culture to
exclude any other vaginal pathogen that was not
considered in the urine samples [11,16]. We lacked
data about the local hormonal milieu, which
clearly emerged as a key factor in promoting
urogynecologic and women’s sexual health
[55–57]. In addition, this analysis lacked a careful
evaluation of bowel function, with particular focus
on the prevalence of constipation and the presence
of typical irritable bowel syndrome [58,59].
Finally, the study lacked psychometric evaluation
of pain-associated sexual distress.

Conclusions

These clinical findings show that three of five
Caucasian–European, heterosexual, sexually
active women of reproductive age complaining of
rUTIs as the primary disorder also suffer from
secondary PVD. Moreover, PVD is significantly
more frequent in women with uncomplicated
UPEC-related rUTIs than in those with UTIs
associated with other uropathogens. The lack of
longitudinal data prevents us from assuming that
UTIs were the cause of acquired PVD. Given the
high prevalence of rUTIs in women of any age
and particularly in sexually active women of
reproductive age, these findings emphasize
the importance of investigating sexual health
among women with urologic complaints and vice
versa.

Acknowledgments

The authors thank Dragonfly Editorial for reviewing
the language in this manuscript.

Corresponding Author: Andrea Salonia, MD, Depart-
ment of Urology, University Vita-Salute San Raffaele,
Via Olgettina 60, 20132 Milan, Italy. Tel: +39 02 2643
7286; Fax: +39 02 2643 7298; E-mail: salonia.andrea@
hsr.it

Conflict of Interest: The author(s) report no conflicts of
interest.

Secondary PVD in Women with UPEC-Related rUTIs 2271

J Sex Med 2013;10:2265–2273

mailto:salonia.andrea@hsr.it
mailto:salonia.andrea@hsr.it


Statement of Authorship

Category 1
(a) Conception and Design

Andrea Salonia; Alessandra Graziottin; Rossella E.
Nappi

(b) Acquisition of Data
Andrea Salonia; Alessandra Graziottin; Rossella E.
Nappi; Matteo Ferrari

(c) Analysis and Interpretation of Data
Andrea Salonia; Alessandra Graziottin; Rossella E.
Nappi; Umberto Capitanio; Fabio Castiglione

Category 2
(a) Drafting the Article

Maria Chiara Clementi; Andrea Salonia; Alessandra
Graziottin; Rossella E. Nappi

(b) Revising It for Intellectual Content
Andrea Salonia; Rocco Damiano; Francesco
Montorsi

Category 3
(a) Final Approval of the Completed Article

Andrea Salonia; Maria Chiara Clementi; Alessandra
Graziottin; Rossella E. Nappi; Rocco Damiano;
Francesco Montorsi

References

1 Moyal-Barracco M, Lynch PJ. 2003 ISSVD terminology and
classification of vulvodynia: A historical perspective. J Reprod
Med 2004;49:772–7.

2 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.

3 Haefner H. Report of the International Society for the Study
of Vulvovaginal Disease terminology and classification of vul-
vodynia. J Low Genit Tract Dis 2007;11:48–9.

4 Goldstein AT, Burrows L. Vulvodynia. J Sex Med 2008;5:5–14.
5 Danielson I, Sjoberg I, Stenlund H, Wilkman M. Prevalence

and incidence of prolonged and severe dyspareunia in women:
Results from a population study. Scand J Public Health
2003;31:113–8.

6 Friedrich EG Jr. Vulvar vestibulitis syndrome. J Reprod Med
1987;32:110–4.

7 Bornstein J, Maman M, Abramovici H. “Primary” vs “second-
ary” vulvar vestibulitis: One disease, two variants. Am J Obstet
Gynecol 2001;184:28–31.

8 Granot M, Friedman M, Yarnitsky D, Tamir A, Zimmer EZ.
Primary and secondary vulvar vestibulitis syndrome: Systemic
pain perception and psychophysical characteristics. Am J
Obstet Gynecol 2004;191:138–42.

9 Shultz WW, Basson R, Binik Y, Eschenbach D, Wesselmann
U, Van Lankveld J. Women’s sexual pain and its management.
J Sex Med 2005;2:301–16.

10 Van Lankveld J, Granot M, Shultz WW, Binik Y, Wessrlman
U, Pukall C, Bohm-Starke N, Achtrari C. Women’s sexual
pain disorders. J Sex Med 2010;7:615–31.

11 Giraldo PC, Polpeta NC, Juliato CR, Yoshida LP, do Amaral
RL, Eleutério Junior J. Evaluation of sexual function in Bra-
zilian women with recurrent vulvovaginal candidiasis and
localized provoked vulvodynia. J Sex Med 2012;9:805–11.

12 Sarma AV, Foxman B, Bayrli B, Haefner H, Sobel JD. Epide-
miology of Vulvar vestibulitis syndrome: An exploratory case-
control study. Sex Transm Infect 1999;75:320–6.

13 Gaunt G, Good AE, McGovern RM, Stanhope CR, Gostout
BS. Human papillomavirus in vulvar vestibulitis syndrome. J
Reprod Med 2007;52:485–9.

14 Graziottin A, Serafini A. HPV infection in women: Psycho-
sexual impact of genital warts and intraepithelial lesions. J Sex
Med 2009;6:633–45.

15 Arnold LD, Bachmann GA, Rosen R, Rhoads GG. Assessment
of vulvodynia symptoms in a sample of US women: A preva-
lence survey with a nested case control study. Am J Obstet
Gynecol 2007;196:128.

16 Nguyen RH, Swanson D, Harlow BL. Urogenital infections in
relation to the occurrence of vulvodynia. J Reprod Med
2009;54:385–92.

17 Gardella B, Porru D, Ferdeghini F, MartinottiGabellotti E,
Nappi RE, Rovereto B, Spinillo A. Insight into urogynecologic
features of women with interstitial cystitis/painful bladder
syndrome. Eur Urol 2008;54:1145–51.

18 Gardella B, Porru D, Nappi RE, Daccò MD, Chiesa A, Spin-
illo A. Interstitial cystitis is associated with vulvodynia and
sexual dysfunction—A case-control study. J Sex Med 2011;8:
1726–34.

19 Wagenlehner FM, Weidner W, Naber KG. An update on
uncomplicated urinary tract infections in women. Curr Opin
Urol 2009;19:368–74.

20 Gupta K, Hooton TM, Naber KG, Wullt B, Colgan R, Miller
LG, Moran GJ, Nicolle LE, Raz R, Schaeffer AJ, Soper DE,
Infectious Diseases Society of America, European Society for
Microbiology and Infectious Diseases. International clinical
practice guidelines for the treatment of acute uncomplicated
cystitis and pyelonephritis in women: A 2010 update by the
Infectious Diseases Society of America and the European
Society for Microbiology and Infectious Diseases. Clin Infect
Dis 2011;52:e103–20.

21 Hooton TM, Scholes D, Hughes JP, Winter C, Roberts PL,
Stapleton AE, Stergachis A, Stamm WE. A prospective study
of risk factors for symptomatic urinary tract infection in young
women. N Engl J Med 1996;335:468–74.

22 Epp A, Larochelle A, Lovatsis D, Walter JE, Easton W, Farrell
SA, Girouard L, Gupta C, Harvey MA, Robert M, Ross S,
Schachter J, Schulz JA, Wilkie D, Ehman W, Domb S, Gagnon
A, Hughes O, Konkin J, Lynch J, Marshall C, Society of
Obstetricians and Gynaecologists of Canada. Recurrent urinary
tract infection. J Obstet Gynaecol Can 2010;32:1082–101.

23 Foxman B, Brown P. Epidemiology of urinary tract infections:
Transmission and risk factors, incidence and costs. Infect Dis
Clin North Am 2003;17:227–41.

24 Nicolle LE. Uncomplicated urinary tract infection in adults
including uncomplicated pyelonephritis. Urol Clin North Am
2008;35:1–12.

25 Salonia A, Zanni G, Nappi RE, Briganti A, Dehò F, Fabbri F,
Colombo R, Guazzoni G, Di Girolamo V, Rigatti P, Montorsi
F. Sexual dysfunction is common in women with lower urinary
tract symptoms and urinary incontinence: Results of a cross-
sectional study. Eur Urol 2004;45:642–8.

26 Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new
method of classifying prognostic comorbidity in longitudinal
studies: Development and validation. J Chronic Dis 1987;40:
373–83.

27 National Institutes of Health, National Heart, Lung, and
Blood Institute. Clinical guidelines on the identification,
evaluation, and treatment of overweight and obesity in
adults—The Evidence Report. Obes Res 1998;6(suppl):51–
210S.

28 Scarpero HM, Fiske J, Xue X, Nitti VW. American Urological
Association Symptom Index for lower urinary tract symptoms

2272 Salonia et al.

J Sex Med 2013;10:2265–2273



in women: Correlation with degree of bother and impact on
quality of life. Urology 2003;61:1118–22.

29 Rosen RC, Brown C, Heiman J, Leiblum S, Meston CM,
Shabsigh R, Ferguson D, D’Agostino R Jr. The Female Sexual
Function Index (FSFI): A multidimensional self-report instru-
ment for the assessment of female sexual function. J Sex
Marital Ther 2000;26:191–208.

30 Nappi RE, Albani F, Vaccaro P, Gardella B, Salonia A, Chio-
vato L, Spinillo A, Polatti F. Use of the Italian translation of
the Female Sexual Function Index (FSFI) in routine gyneco-
logical practice. Gynecol Endocrinol 2008;24:214–9.

31 Bergeron S, Binik YM, Khalifé S, Pagidas K, Glazer HI.
Vulvar vestibulitis syndrome: Reliability of diagnosis and
evaluation of current diagnostic criteria. Obstet Gynecol
2001;98:45–51.

32 Pukall CF, Binik YM, Khalifé S, Amsel R, Abbott FV. Vesti-
bular tactile and pain thresholds in women with vulvar vesti-
bulitis syndrome. Pain 2002;96:163–75.

33 Wiegel M, Meston C, Rosen R. The female sexual function
index (FSFI): Cross-validation and development of clinical
cutoff scores. J Sex Marital Ther 2005;31:1–20.

34 Serati M, Salvatore S, Uccella S, Nappi RE, Bolis P. Female
urinary incontinence during intercourse: A review on an
understudied problem for women’s sexuality. J Sex Med
2009;6:40–8.

35 Coyne KS, Sexton CC, Thompson C, Kopp ZS, Milsom I,
Kaplan SA. The impact of OAB on sexual health in men and
women: Results from EpiLUTS. J Sex Med 2011;8:1603–15.

36 Sacco E, D’Addessi A, Racioppi M, Pinto F, Totaro A, Bassi P.
Bladder pain syndrome associated with highest impact on
sexual function among women with lower urinary tract symp-
toms. Int J Gynaecol Obstet 2012;117:168–72.

37 Jha S, Ammenbal M, Metwally M. Impact of incontinence
surgery on sexual function: A systematic review and meta-
analysis. J Sex Med 2012;9:34–43.

38 Bekker M, Beck J, Putter H, van Driel M, Pelger R, Lycklama
A Nijeholt A, Elzevier H. The place of female sexual dysfunc-
tion in the urological practice: Results of a Dutch survey. J Sex
Med 2009;6:2979–87.

39 Donaldson RL, Meana M. Early dyspareunia experience in
young women: Confusion, consequences, and help-seeking
barriers. J Sex Med 2011;8:814–23.

40 Arnold LD, Bachmann GA, Rosen R, Kelly S, Rhoads GG.
Vulvodynia: Characteristics and associations with comorbidi-
ties and quality of life. Obstet Gynecol 2006;107:617–24.

41 Sonni L, Cattaneo A, De Marco A, De Magnis C, Carli P,
Marabini S. Idiopathic vulvodyniaclinica evaluation of the pain
treshold with acetic acid solutions. J Reprod Med 1995;40:
337–41.

42 Bohm-Starke N, Hilliges M, Brodda-Jansen G, Rylander E,
Torebjork E. Psychophysical evidence of nociceptor sensitiza-
tion in vulvar vestibulitis. Pain 2001;94:177–83.

43 Bohm-Starke N, Hilliges M, Falconer C, Rylander E. Neuro-
chemical characterization of the vestibular nerves in women
with vulvar vestibulitis syndrome. Gynecol Obstet Invest
1999;48:270–5.

44 Bohm-Starke N, Hilliges M, Blomgren B, Falconer C.
Increased blood flow and erythema in the posterior vestibular
mucosa in vulvar vestibulitis. Obstet Gynecol 2001;98:1067–
74.

45 Farmer MA, Taylor AM, Bailey AL, Tuttle AH, MacIntyre LC,
Milagrosa ZE, Crissman HP, Bennett GJ, Ribeiro-da-Silva A,

Binik YM, Mogil JS. Repeated vulvovaginal fungal infections
cause persistent pain in a mouse model of vulvodynia. Sci
Transl Med 2011;3:101ra91.

46 Hooton TM. Recurrent urinary tract infection in women. Int
J Antimic Agents 2001;17:259–68.

47 Katsarolis I, Poulakou G, Athanasia S, Kourea-Kremastinou J,
Lambri N, Karaiskos E, Panagopoulos P, Kontopidou FV,
Voutsinas D, Koratzanis G, Kanellopoulou M, Adamis G,
Vagiakou H, Perdikaki P, Giamarellou H, Kanellakopoulou K,
Collaborative Study Group on antibiotic resistance in
community-acquired urinary tract infections. Acute uncompli-
cated cystitis: From surveillance data to a rationale for empiri-
cal treatment. Int J Antimicrob Agents 2010;35:62–7.

48 Brauner A, Jacobson SH, Kuhn I. Urinary Escherichia coli
causing recurrent infections-a prospective follow-up of bio-
chemical phenotypes. Clin Nephrol 1992;38:318–23.

49 Moreno E, Andreu A, Pigrau C, Kuskowski MA, Johnson JR,
Prats G. Relationship between Escherichia coli strains causing
acute cystitis in women and the fecal E. Coli population of the
host. J Clin Microbiol 2008;46:2529–34.

50 Landry T, Bergeron S. How young does vulvo-vaginal pain
begin? Prevalence and characteristics of dyspareunia in adoles-
cents. J Sex Med 2009;6:927–35.

51 Vincent CR, Thomas TL, Reyes L, White CL, Canales BK,
Brown MB. Symptoms and risk factors associated with first
urinary tract infection in college age women: A prospective
cohort study. J Urol 2013;189:904–10.

52 Bahmanyar ER, Paavonen J, Naud P, Salmerón J, Chow SN,
Apter D, Kitchener H, Castellsagué X, Teixeira JC, Skinner
SR, Jaisamrarn U, Limson GA, Garland SM, Szarewski A,
Romanowski B, Aoki F, Schwarz TF, Poppe WA, De Carvalho
NS, Harper DM, Bosch FX, Raillard A, Descamps D, Struyf F,
Lehtinen M, Dubin G, for the HPV PATRICIA Study Group.
Prevalence and risk factors for cervical HPV infection and
abnormalities in young adult women at enrolment in the mul-
tinational PATRICIA trial. Gynecol Oncol 2012;127:440–
50.

53 Burrows LJ, Basha M, Goldstein AT. The effects of hormonal
contraceptives on female sexuality: A review. J Sex Med
2012;9:2213–23.

54 Greenstein A, Ben-Aroya Z, Fass O, Militscher I, Roslik Y,
Chen J, Abramov L. Vulvar vestibulitis syndrome and estrogen
dose of oral contraceptive pills. J Sex Med 2007;4:1679–83.

55 Lara LA, Useche B, Ferriani RA, Reis RM, de Sá MF, de
Freitas MM, Rosa e Silva JC, Rosa e Silva AC. The effects of
hypoestrogenism on the vaginal wall: Interference with the
normal sexual response. J Sex Med 2009;6:30–9.

56 Nappi RE, Davis SR. The use of hormone therapy for the
maintenance of urogynecological and sexual health post WHI.
Climacteric 2012;15:267–74.

57 Wang C, Symington JW, Ma E, Cao B, Mysorekar IU. Estro-
genic modulation of uropathogenic Escherichia coli infection
pathogenesis in a murine menopause model. Infect Immun
2013;81:733–9.

58 Moleski SM, Choudhary C. Special considerations for women
with IBD. Gastroenterol Clin North Am 2011;40:387–98.

59 Nickel JC, Tripp DA, Pontari M, Moldwin R, Mayer R, Carr
LK, Doggweiler R, Yang CC, Mishra N, Nordling J. Intersti-
tial cystitis/painful bladder syndrome and associated medical
conditions with an emphasis on irritable bowel syndrome,
fibromyalgia and chronic fatigue syndrome. J Urol 2010;184:
1358–63.

Secondary PVD in Women with UPEC-Related rUTIs 2273

J Sex Med 2013;10:2265–2273


