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Epidemiology of vulvar vestibulitis syndrome: an
exploratory case-control study

A V Sarma, B Foxman, B Bayirli, H Haefner, J D Sobel

Background: Vulvar vestibulitis syndrome (VVS) is a chronic, persistent syndrome characterised
by vestibular pain, tenderness, and erythema. The aetiology of VVS is unknown and few of the
hypothesised risk factors have been tested in controlled studies.
Methods: Using a matched case-control study design, medical, sexual, health behaviour, and
diet history of 28 women with VVS were compared with 50 friend controls without VVS to iden-
tify possible causal factors.
Results: Cases were more likely than controls to report every vaginal and urinary symptom at the
time of interview measured, particularly vaginal soreness or pain (60.7%) and pain during inter-
course (64.3%). There were no significant diVerences between cases and controls with respect to
sexual behaviour. Cases were more likely than controls to report self reported history of physician
diagnosed bacterial vaginosis (OR=22.2, 95%CI=2.8, 177.2, p value=0.0001), vaginal yeast
infections (OR=4.9, 95%CI=1.4, 18.0, p value=0.01), and human papillomavirus (OR=7.1,
95%CI=0.6, 81.2, p value=0.08). There were no diVerences between cases and controls with
respect to dietary intake of oxalate. Cases were more likely than controls to report poor health
status (OR=5.7, 95%CI=1.1, 28.7, p value=0.02) and history of depression for 2 weeks or more
during the past year (OR=4.4, 95%CI=1.6, 12.3, p value=0.002).
Conclusion: Self reported history of bacterial vaginosis, yeast infections, and human papilloma-
virus were strongly associated with VVS. An infectious origin for VVS should be pursued in larger
controlled studies, using questionnaire and laboratory measures.
(Sex Transm Inf 1999;75:320–326)
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Introduction
Vulvar vestibulitis syndrome (VVS) is a
chronic, persistent clinical syndrome charac-
terised by a constellation of signs and symp-
toms that involve the vulvar vestibule. The
prevalence of VVS in a general gynaecological
practice has been estimated to be as much as
15%.1 The aetiology of VVS is unknown, and
the causes are most probably multifactorial.1

Histopathological studies of sensitive vestibu-
lar tissue consistently reveal non-specific
chronic inflammatory changes often with
prominence of mast cells.2 Very little epidemio-
logical information characterising risk factors
for this syndrome is available.

There are various theories regarding VVS
aetiology. A common theme is that an environ-
mental factor has sensitised the nerve endings of
the vestibule. Studies of nerve injury due to dis-
ease have focused primarily on history of candi-
dal infection3–7 and HPV,4 5 8–12 but have found
contradictory results. Associations of VVS with
allergies,4 6 7 13 hormonal factors,1 5 12 14 and ure-
thral conditions15–19 have been hypothesised and
tested with results being contradictory. Al-
though iatrogenic factors, immune function, and
sympathetically maintained pain have also been
hypothesised to cause VVS, there are no studies
either to support or refute these hypotheses.1

Sexual behaviour, psychological factors, and
general health behaviours are also hypothesised
to be associated with VVS but empirical data are
scarce and only two studies have examined these
associations.3 18

The symptoms of burning, itching, and pain
associated with VVS resemble very closely those
symptoms of a disorder which results in an
accumulation of crystals of calcium oxalate in
various anatomical sites.20 In a case report of a
patient who suVered from VVS, it was found
that excessive amounts of calcium oxalate
existed in the patient’s urine sample.20 A
case-control study of 130 patients with vulvar
pain syndrome and 23 volunteers without
symptoms, however, found no significant diVer-
ences in urinary oxalate excretion.21 We are un-
aware of other studies examining the association
of calcium oxalate and/or diet with VVS.

Methods
We conducted an exploratory case-control
study of women with VVS and matched friend
controls to address several hypotheses postu-
lated to be involved in the aetiology of VVS
using a controlled epidemiological design.

CASE AND CONTROL DEFINITIONS

Cases were eligible to participate if they had
VVS diagnosed within 6 months before the
time identified for study. VVS was defined as:
(1) vulvovaginal pain, burning, soreness, or
irritation, (2) penetration dyspareunia, (3) ery-
thema localised to the vestibule which may be
focal, bilateral, or diVuse, and (4) severe pain or
tenderness on vestibular touch elicited by a
cotton tipped applicator.13 Other causes of ves-
tibulitis were excluded. Cases were those newly
diagnosed with VVS at the study site or previ-
ously diagnosed at some other site and referred

Sex Transm Inf 1999;75:320–326320

Department of
Epidemiology, School
of Public Health,
University of
Michigan, Ann Arbor,
MI, USA
A V Sarma
B Foxman
B Bayirli

Department of
Obstetrics and
Gynecology, University
of Michigan Medical
Center, Ann Arbor,
MI, USA
H Haefner

Division of Infectious
Diseases, Department
of Internal Medicine,
Wayne State University
School of Medicine,
Detroit, MI, USA
J D Sobel

Correspondence to:
Betsy Foxman, PhD,
Department of
Epidemiology, School of
Public Health, University of
Michigan, 109 Observatory
Street, Ann Arbor, MI
48109–2029, USA.

Accepted for publication
7 July 1999

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://sti.bm

j.com
/

S
ex T

ransm
 Infect: first published as 10.1136/sti.75.5.320 on 1 O

ctober 1999. D
ow

nloaded from
 

http://sti.bmj.com/


for treatment at the site. Controls were defined
as women without VVS. Self report of VVS was
deemed suYcient to exclude women from the
control group.

STUDY PROTOCOL

Cases were recruited primarily from three Ann
Arbor/Detroit area gynaecological clinics: (1)
The University of Michigan Center for Vulvar
Diseases (n=16), (2) Wayne State University
Vaginitis Clinic (n=19), and (3) Dr Richard
Reid’s private practice (n=28). One case was
recruited from another private practice. The
participating clinics provided us with the
names and phone numbers of women who
were referred with VVS meeting the study defi-
nition between 1 May 1995 and 1 July 1997. At
the University of Michigan Center for Vulvar
Diseases and Dr Reid’s private practice,
women who were scheduled for an appoint-
ment for complaints of VVS symptoms were
contacted by mail a few days after their
appointment to request participation in the
study. The women were mailed a study packet
which included a contact letter describing the
study, a consent form to abstract the patient’s
medical record, a self administered diet ques-
tionnaire, and a stamped, addressed envelope
for return upon completion. Once written con-
sent was received, medical records were
reviewed by study personnel to verify the diag-
nosis met the study case definition. Verbal con-
sent was obtained to conduct the telephone
interview. Wayne State University Vaginitis
Clinic provided us with a list of patients newly
diagnosed with VVS according to the study
definition. These patients were contacted by
mail and telephone in the manner described
above. At the University of Michigan Center
for Vulvar Diseases and Wayne State University
Vaginitis Clinic, patients were contacted within
a month after verification of diagnosis. At Dr
Reid’s clinic, patients were contacted up to 6
months after diagnosis.

Upon completion of the interview, cases
were asked for the names of five friends and/or
neighbours approximately the same age who
had not been diagnosed with VVS. Cases were
instructed to rank the individuals from 1 to 5,
in order of whom they “felt closest to.”
Addresses and phone numbers of the people
were also requested. Those individuals ranked
first were contacted to complete the study. If
this individual refused or could not be found,
the individual ranked second was contacted,
etc. At least one control per case was enrolled
in the study for 28 of the 64 cases. This study
was approved by the University of Michigan
Medical Center, University of Michigan
School of Public Health, and Wayne State
University institutional review boards.

MEASURING INSTRUMENTS

All subjects participated in a 15 minute
questionnaire administered over the telephone.
The questionnaire had the following compo-
nents: “Introduction and recruitment,” “Uri-
nary and vaginal symptoms,” “Menstrual
history,” “Oestrogen replacement history,”
“Medication history,” “Allergy history,” “Sexu-

ally transmitted diseases,” “Sexual behaviour,”
“Contraceptives,” “General health,” “Psycho-
logical history,” and “Sociodemographics.”

A separate self administered diet question-
naire (sent with the study packet) allowed us to
determine dietary oxalate intake. The diet
questionnaire was developed from a patient
oxalate meal plan.22 We asked participants to
indicate the number of times specific foods or
beverages had been taken during the past 4
weeks. The questionnaire included foods
under the following eight categories: beverages,
meats, dairy, fats and oils, fruits, vegetables,
breads/starches, and miscellaneous. Each item
was ranked as high, medium, or low in oxalate
level. Total units of intake were calculated for
each of the oxalate level categories.

STATISTICAL METHODS

We described the distribution of risk factors
associated with VVS for both cases and
controls using simple descriptive statistics. Dif-
ferences in distribution of these variables were
tested using the matched paired t test for con-
tinuous variables and the matched ÷2 test for
association for categorical variables with a two
tailed significance level of 0.05. Because we did
multiple comparisons, we also calculated the
significance using a Bonferroni type correction
for the matched ÷2 tests.23 Associations that
remained significant following correction are
noted in tables 1–4. Conditional logistic
regression was used to calculate matched odds
ratios and their 95% confidence intervals (CI)
to determine the significance of the association.
Logit estimates of the matched odds ratios and
their 95% confidence intervals were used when
matched cell sizes were zero. Analysis was done
using SAS for Windows 6.10.24

Results
A total of 125 women were initially identified
as having VVS. Six women were excluded after
medical record review indicated that they did
not meet the study definition of VVS. We were
unable to contact 35 women for participation
owing to an incorrect phone number or address
or no answer in 10 attempts to contact. Of the
84 women contacted, 20 refused to participate
in the study giving us a response rate of 76.2%
for the cases. Of the 64 cases who participated
in the study, 28 (43.8%) provided us with
names of friends to contact as potential
controls. A total of 104 potential friend
controls were identified; one woman had been
diagnosed with VVS previously and thus was
excluded. Thirty nine of the potential friend
controls were unable to be reached owing to an
incorrect phone number, or address, or no
answer. Of the 64 women contacted, 50
(80.6)% participated in the study. There were
no statistically significant diVerences with
respect to most of the studied characteristics
among cases who provided us with names of
friend controls (matched cases) compared with
those cases who did not provide us with names
of friends (unmatched cases).
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DEMOGRAPHICS

Cases were slightly younger than matched con-
trols (mean=33.4 v 37.2, p value=0.03). How-
ever, cases and controls were similar with
respect to race, marital status, and education
(table 1).

SYMPTOMS

Cases were more likely than controls to report
every vaginal and urinary symptom at the time
of the interview (table 1). The most frequently
reported vaginal symptoms among matched
cases were vaginal soreness or pain (60.7%)
and pain during intercourse (64.3%). By
contrast, the most common vaginal symptom
among controls was vaginal discharge (18.0%).
Cases with matched controls reported higher
rates of most vaginal and urinary symptoms
compared with unmatched cases. In particular,
cases with matched controls reported higher
rates of burning during urination compared
with unmatched cases (42.9% v 13.9%, p
value=0.009).

SEXUAL ACTIVITY

All cases (100.0%) and almost all controls
(98.0%) reported ever being sexually active
(table 2). Age at first sexual activity was not
significantly diVerent among cases and con-
trols; the average age at coitarche for both
groups was 18.5 years (p value=0.9). Addition-
ally, both cases and controls averaged four sex
partners in their life (p value=0.8). Cases with-
out controls compared with matched cases
were more likely to report five or more sex
partners in their life (36.1% v 14.3%, p
value=0.05). With respect to current sexual
activity, sexual activity within the past 12

months and specific sexual activities, there
were no significant diVerences between
matched cases and controls (table 2). However,
matched cases were significantly more likely
than unmatched cases to report sex in the past
12 months (100% v 80.6%, p value=0.01).
While cases were somewhat less likely than
matched controls to report oral sex (OR=0.5,
95%CI=0.2, 1.4, p value=0.2), both cases and
controls reported engaging in vaginal inter-
course on a regular basis (OR=1.3; 95%
CI=0.4, 4.2).

MEDICAL HISTORY AND HEALTH BEHAVIOUR

Cases were twice as likely as matched controls
to report a history of allergies (OR=2.3,
95%CI=0.8, 6.6, p value=0.1) and three times
more likely than matched controls to be under
a doctor’s care for their allergies (OR=3.2,
95%CI=0.6, 16.7, p value=0.1) but the results
were not statistically significant. Cases were six
times more likely than matched controls to
report use of vaginal preparations such as
creams, suppositories, anti-itching prepara-
tions, or antifungals with or without a prescrip-
tion (OR=6.7, 95%CI=1.4, 32.5, p value
=0.007). Cases and matched controls were
equally likely to use vaginal moisturisers
(OR=1.4; 95% CI: 0.3, 6.3) and hygiene prod-
ucts (OR=0.7, 95%CI=0.1, 4.1, p value=0.7).
Cases (42.1%) were less likely than matched
controls (50.0%) to report use of tampons
(OR=0.4, 95%CI=0.1, 1.5, p value=0.2) and
more likely than matched controls to report use
of sanitary napkins (94.7% cases v 73.1%
matched controls). Although cases were more
likely than matched controls to report using a
product containing oestrogen (OR=5.3,

Table 1 Demographic characteristics and current vaginal and urinary symptoms among 64 women with vulvar
vestibulitis syndrome and 50 matched friend controls

Demographic characteristics

Unmatched cases
(n=36)

Matched cases
(n=28)

Friend controls
(n=50)

Matched
÷2 p value

Matched OR
(95% CI)No (%) No (%) No (%)

Age
18–34 18 (50.0) 18 (64.3) 21 (42.0) 0.01 0.2 (0.1,1.0)*
35 and older 18 (50.0) 10 (35.7) 29 (58.0)

Race
White 35 (91.2) 28 (100.0) 48 (96.0) 0.3 0.2 (.01,8.8)*
Non-white 1 (2.8) 0 (0.0) 2 (4.0)

Marital status
Married 27 (75.0) 19 (67.9) 31 (62.0) 0.3 0.5 (0.1,2.0)
Not married 9 (25.0) 9 (32.1) 19 (38.0)

Education
High school 7 (19.4) 4 (14.3) 11 (22.0) 0.2 2.9 (0.6,14.8)
> High school 29 (80.6) 24 (85.7) 39 (78.0)

Vaginal symptoms
Itching 11 (30.6) 11 (39.3) 3 (6.0) 0.001‡ 9.6 (2.1,44.7)
Discharge 11 (30.6) 12 (42.9) 9 (18.0) 0.02 4.0 (1.1,15.0)
Odour 6 (16.7) 8 (28.6) 4 (8.0) 0.01 4.1 (1.3,19.5)
Burning during urination 5 (13.9) 12 (42.9) 2 (4.0) 0.001‡ 14.0 (1.8,109.8)
Soreness or pain 23 (63.9) 17 (60.7) 2 (4.0) 0.0001‡ 9.4 (3.3,27.3)*
Pain during vaginal intercourse 16 (44.4) 18 (64.3) 1 (2.0) 0.0001‡ 10.5 (3.7,29.9)*
Other 4 (11.1) 2 (7.1) 1 (2.0) 0.2 4.6 (0.4,57.2)

Urinary symptoms
Urination more frequent than usual 4 (11.1) 8 (28.6) 6 (12.0) 0.1 2.4 (0.8,7.6)
Painful urination 6 (16.7) 7 (25.0) 1 (2.0) 0.01 8.4 (1.6,44.1)*
Urination at night 4 (11.1) 8 (28.6) 3 (6.0) 0.01 6.1 (1.3,29.6)
An urgent need to urinate 9 (25.0) 10 (35.7) 1 (2.0) 0.001‡ 15.1 (1.9,120.5)
Pain or pressure in lower abdomen 11 (30.6) 11 (39.3) 3 (6.0) 0.01 5.1 (1.4,19.0)
Blood in urine 1 (2.8) 3 (10.7) 3 (6.0) 0.3 2.2 (0.4,11.9)
Other 1 (2.8) 2 (7.1) 1 (2.0) 0.3 3.4 (0.3,42.3)

*Logit estimates for the matched OR and 95%CI were calculated if any of the matched cells were 0.
†Matched OR and 95%CI were not calculated if any of the unmatched cells were 0.
‡Statistically significant (p<0.05) with Bonferroni type correction.
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95%CI=1.5, 19.3, p value=0.005), they were
less likely to report use of oral contraceptives
(OR=0.87, 95%CI=0.14, 5.27, p value=0.9).
Cases were less likely than matched controls to
consume alcohol (OR=0.2, 95%CI=0.03,
0.95, p value=0.03) but were equally likely to
smoke cigarettes (OR=1.2, 95%CI=0.4, 3.2, p
value =0.8).

GENITOURINARY INFECTIONS

Cases were more likely than matched controls
to report a history of genitourinary infections
(table 3). Most notably, cases were more likely
than controls to have a self reported history of
self report of physician diagnosed bacterial
vaginosis (BV) (OR=22.2, 95%CI=2.8, 177.2,
p value=0.0001), vaginal yeast infections
(OR=5.0, 95%CI=1.4, 18.0, p value=0.01),
and human papillomavirus (HPV) (OR=7.1,
95%CI=0.6, 81.2, p value=0.1). There were
five cases of pelvic inflammatory disease (PID)
in the cases without controls but none among
the matched cases (p value=0.04). Cases on
average reported being diagnosed with one
more genitourinary infection than matched
controls (mean=2.3 v 1.2, p value=0.001).

DIET

Diet questionnaires were available for a total of
44 cases (10 matched and 34 unmatched) and
22 controls. The unmatched and matched
cases did not diVer with respect to dietary
intake of oxalate. There were also no diVer-
ences between matched cases and controls with
respect to dietary intake of oxalate, although
cases appear to be eating more mean units of
high (mean=57.1 v 53.4, p value=0.5) and
moderate (mean=74.8 v 71.7, p value=0.9)
oxalate level foods. Cases also appear to be eat-
ing fewer mean units of low (mean=222.0 v
269.6, p value=0.4) oxalate foods during the
past 4 weeks, although this finding was not sta-
tistically significant.

PSYCHOLOGICAL

Cases were more likely than matched controls
to report their health status was fair or poor
rather than excellent or good (OR=5.7,
95%CI=1.1, 28.7, p value=0.02), and report
being depressed for 2 weeks or more during the
past year (OR=4.4, 95%CI=1.6, 12.3, p
value=0.002) (table 4). History of past depres-
sion was higher among cases, but the results

Table 2 Sexual behaviour characteristics among 64 women with vulvar vestibulitis syndrome and 50 matched friend
controls

Sexual behaviour characteristics

Unmatched cases
(n=36)

Matched cases
(n=28)

Friend controls
(n=50)

Matched ÷2

p value
Matched OR
(95% CI)No (%) No (%) No (%)

Ever engaged in sexual activity 36 (100.0) 28 (100.0) 48 (98.0) 0.6 1.8 (0.04,79.4)*
Age at first sexual activity

<18 13 (36.1) 11 (39.3) 15 (31.3) 0.5 0.7 (0.2,2.0)
18 or more 23 (63.9) 17 (60.7) 33 (68.7)

Lifetime number of partners
<5 23 (63.9) 24 (85.7) 30 (63.8) 0.07 0.3 (0.1,1.1)
5 or more 13 (36.1) 4 (14.3) 17 (36.2)
Sex in the past 12 months 29 (80.6) 28 (100.0) 42 (89.4) 0.1 4.2 (0.6,32.3)*

Number of times engaged in sex in a typical month in past 12 months
<5 18 (62.1) 17 (60.7) 21 (50.0) 0.4 0.6 (0.2,1.9)
5 or more 11 (37.9) 11 (39.3) 21 (50.0)

Time of last sexual activity
<2 years 34 (94.4) 27 (96.4) 45 (91.8) 0.5 0.5 (0.1,5.0)
2 years or more 2 (5.6) 1 (3.6) 4(8.2)
Receptive genital stimulation in the

past 4 weeks 20 (58.8) 20 (74.1) 32 (72.7) 0.4 1.9 (0.5,7.5)
Receptive oral sex in the past 4 weeks 12 (38.7) 9 (34.6) 21 (51.2) 0.2 0.5 (0.2,1.4)
Vaginal intercourse in the past 4 weeks 20 (57.1) 18 (69.2) 31 (68.9) 0.6 1.3 (0.4,4.2)

*Logit estimates for the matched OR and 95%CI were calculated if any of the matched cells were 0.
†Matched OR and 95%CI were not calculated if any of the unmatched cells were 0.

Table 3 Self reported history of physician diagnosed genitourinary infections among 64 women with vulvar vestibulitis
syndrome and 50 matched friend controls

Genitourinary infections

Unmatched cases
(n=36)

Matched cases
(n=28)

Friend controls
(n=50)

Matched
÷2 p value

Matched
OR (95% CI)No (%) No (%) No (%)

Bacterial vaginosis 10 (27.8) 12 (42.9) 3 (6.1) 0.0001‡ 22.2 (2.8,177.2)
Vaginal yeast infection 26 (72.2) 23 (82.1) 25 (50.0) 0.01 4.9 (1.4,18.0)
Human papillomavirus 5 (13.9) 3 (10.7) 1 (2.0) 0.1 7.1 (0.6,81.2)*
Urinary tract infection 22 (61.1) 17 (60.7) 23 (46.0) 0.3 1.7 (0.7,4.6)
Pelvic inflammatory disease 5 (13.9) 0 (0.0) 0 (0.0) † †
Gonorrhoea 1 (2.8) 0 (0.0) 0 (0.0) † †
Trichomonas 4 (11.1) 1 (3.7) 2 (4.0) 0.8 1.3 (0.1,14.5)
Chlamydia 1 (2.8) 1 (3.6) 2 (4.0) 0.9 1.3 (0.1,16.2)
Endometriosis 6 (16.7) 5 (17.9) 2 (4.0) 0.02 8.6 (0.9,78.6)
Number of genitourinary infections ever diagnosed

<2 16 (44.4) 8 (28.6) 10 (41.7) 0.001‡ 7.0 (2.0,24.8)
2 or more 20 (55.6) 20 (71.4) 14 (58.3)

*Logit estimates for the matched OR and 95%CI were calculated if any of the matched cells were 0.
†Matched OR and 95%CI were not calculated if any of the unmatched cells were 0.
‡Statistically significant (p<0.05) with Bonferroni type correction
Note: No cases or controls reported history of syphilis.
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were not statistically significant (32.1% v
18.0%, p=0.3).

Discussion
In this sample of 28 women with VVS and 50
matched friend controls, self reported history
of physician diagnosed BV, vaginal yeast infec-
tions, and HPV were associated with VVS. Our
findings of an association of VVS with
HPV4 5 8–12 and vaginal yeast infections3–7 are
consistent with previous reports; we found no
other reports of an association between BV and
VVS.

The high prevalence of self reported BV
among cases compared with controls supports
the hypothesis that VVS may be a pain
syndrome associated with an inflammatory
response characterised by the presence of
either plasma or mast cells, perhaps similar to
reports of increased plasma cells in idiopathic
vulvitis2 or plasma cell endometritis.25 26 The
inflammatory response of mast cells (secretion
of histamine and prostaglandins) is thought to
contribute to bladder inflammation and the
pain associated with interstitial cystitis, an
inflammatory syndrome in the urogenital
tract.16 Fitzpatrick et al speculated that the tis-
sues from these distinct anatomical sites had
common embryological origin and therefore
were predisposed to similar pathological re-
sponses when challenged.16 Chaim et al identi-
fied significantly more mast cells in vestibular
biopsies from VVS patients than from patients
with vulvar relaxation.2

Ashman et al speculated that in genetically
susceptible women a vaginal candidal infection
elicits immunological responses that cross react
with host self antigens.27 Ashman et al further
hypothesised that these responses potentially
compromise the normal mechanisms of host
resistance and predispose to recurrent vaginal
yeast infection and the inflammation caused by
the response may contribute to other forms of
vaginitis.27 The association of VVS with candi-
dal infection also may be explained by the
inflammatory response to candidal infection
aggravating the pain associated with VVS.

Alternatively, the repeated use of local antimy-
cotic creams could induce a local contact der-
matitis or vulvitis by irritant or allergic
reaction.

It is possible, and in fact likely, that early
symptoms of VVS led cases to be erroneously
diagnosed with genitourinary infections includ-
ing candida vaginitis and BV. Self reported
history of physician diagnosis is limited both by
patient recall and accuracy of physician diagno-
sis. Patients with VVS may be more likely to
remember the diagnosis of candida vaginitis and
BV than controls. Further, physician diagnosis is
often inaccurate in the absence of simple,
reliable diagnostic tests and the general, non-
specific nature of vulvovaginal signs and
symptoms.28 Nevertheless, the prevalence of BV
among the cases (42.9%) was an order of mag-
nitude higher than that of self report among the
general population (3.1%) (B Foxman, unpub-
lished data) and seven times that of matched
controls (6.1%) (OR=22.2, 95%CI=2.8, 177.2,
p value=0.0001). When we examined the
association of VVS with BV occurring at least 3
years before VVS diagnosis, cases were still 11
times more likely than matched controls to
report history of BV infection (OR=11.2,
95%CI=1.3, 98.8, p value=0.03). Although the
OR for HPV is large (7.1), the numbers of both
cases and controls reported HPV is small and
the results do not approach statistical signifi-
cance. Further, as with BV, cases may be more
likely to remember a diagnosis of HPV than
controls.

With respect to sexual behaviour, we found
no significant diVerences in sexual activity,
either with respect to current or recent past
history of engaging in sexual activity, number
of partners, or specific types of sexual activity.
It is commonly considered that women with
VVS suVer greatly when engaging in sexual
activity and avoid sexual contact altogether.1

Although our data are consistent with the idea
that women experience pain during inter-
course, it is not, in this population, aVecting
overall frequency of sexual behaviour although
oral sex was less common among cases than

Table 4 Self reported depression characteristics among 64 women with vulvar vestibulitis syndrome and 50 matched friend
controls

Depression characteristics

Unmatched
cases (n=36)

Matched cases
(n=28)

Friend controls
(n=50)

Matched
÷2 p value

Matched OR
(95% CI)No (%) No (%) No (%)

General health
Fair and poor 8 (22.2) 7 (25.0) 2 (4.0) 0.02 5.7 (1.1,28.7)
Excellent and good 28 (77.8) 21 (75.0) 48 (96.0)

Things going your way in the past 4 weeks
Fairly often 32 (88.9) 25 (89.3) 47 (94.0) 0.7 0.7 (0.1,3.7)
Never 4 (11.1) 3 (10.7) 3 (6.0)

Not able to overcome diYculties in the past 4 weeks
Fairly often 20 (55.6) 14 (50.0) 16 (32.0) 0.1 2.1 (0.8,5.7)
Never 16 (44.4) 14 (50.0) 34 (68.0)

Confident in handling personal problems in the past 4 weeks
Fairly often 32 (88.9) 28 (100.0) 49 (98.0) 0.3 9.0 (0.1,831.8)*
Never 4 (11.1) 0 (0.0) 1 (2.0)

Unable to control important things in the past 4 weeks
Fairly often 17 (47.2) 14 (50.0) 17 (34.0) 0.2 1.8 (0.7,4.5)*
Never 19 (52.8) 14 (50.0) 33 (66.0)

Depressed for 2 weeks or more during the past year 20 (55.6) 21 (75.0) 17 (34.0) 0.002 4.4 (1.6,12.3)
Ever depressed for 2 or more years 11 (31.4) 9 (32.1) 9 (18.0) 0.3 1.8 (0.7,4.7)

*Logit estimates for the matched OR and 95%CI were calculated if any of the matched cells were 0.
†Matched OR and 95%CI were not calculated if any of the unmatched cells were 0.
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controls. Cases (and controls) were more likely
to report sexual activity in the past 12 months
and greater numbers of lifetime partners than a
sample of women representative of the United
States.29

Consistent with previous studies,4 6 7 13 pa-
tients with VVS were more likely to report a
history of allergies than controls, although the
result was not statistically significant. We found
cases to be less likely to report use of tampons
and more likely to report use of sanitary
napkins. This coincides with the notion that
vaginal pain is experienced with the insertion
of a tampon. The use of over the counter vagi-
nal preparations was significantly higher
among cases as was the use of oestrogen. This
is probably because cases were prescribed topi-
cal oestrogen for VVS symptoms. Cases
reported the use of oestrogen more frequently
for vaginal symptoms while controls reported
the use of oestrogen more for other types of
physical symptoms such as “hot flushes” and
osteoporosis.

Previous studies have commented on the
quality of life and general health associated
with a VVS suVerer.3 18 These studies have
shown that women with VVS tend to suVer
great pain and thus experience a poorer quality
of life, depression, and report health status to
be quite inferior. We have no measure of qual-
ity of life, but cases were more likely to report
depression and poorer health status than
controls.

With respect to diet, only 10 cases and
matched controls completed the dietary ques-
tionnaire. However, the results suggest women
with VVS might consume more high and
medium rather than low oxalate foods, but
there was no significant diVerence in mean
oxalate intake. Larger controlled studies are
needed to more specifically address this
hypothesis.

LIMITATIONS

Although our study is relatively small, it is one
of the larger controlled studies of VVS. The
small size limits our ability to detect a more
subtle relation between variables, and the lack
of statistical significance may as easily reflect
the eVects of the small sample size as a lack of
eVect. Our cases were selected from three
diVerent practices in Michigan, and are prob-
ably not representative of all VVS cases. Cases
that supplied names of potential controls were
somewhat diVerent from those who did not,
but not in important ways with respect to the
major new findings of the study: the association
with self reported history of bacterial vaginosis.
The complicated referral patterns of women
with VVS led us to use friend controls because
they would reflect the underlying population
from which cases were drawn; friend and other
matched control groups may be more like cases
than randomly selected controls from the
population. This was true for sexual behaviour
and self reported history of bacterial vaginosis.
While clinic controls might have the same
complicated referral patterns as women with
VVS, it is possible that women attending
vaginitis or vulvar clinics would share many risk

factors with women with VVS. Although friend
controls have some limitations, the biggest
being the potential for overmatching, they
seemed the most logical choice in this case.

Our case definition of VVS included pen-
etration dyspareunia; however, only 64.3% of
matched cases reported the symptom of pain
during vaginal intercourse and 42.1% reported
use of tampons. Because vaginal and urinary
symptoms were assessed at time of interview,
pain reported at time of diagnosis may not have
existed at the time of interview depending on
the time between diagnosis and interview.
Patients were contacted as soon as possible at
all sites. At two sites contact was made within
the month following verification of diagnosis
but at the third site contact was made up to 6
months after diagnosis. This could explain why
some of the women did not experience pain at
the time of interview. We did not measure
duration of symptoms.

A larger proportion of women than expected
did not report pain during intercourse and did
report use of tampons. This suggests that
women with mild to moderate severity of VVS
may be overrepresented in our sample. Al-
though we did not grade the severity of disease
we analysed the data by site to control for the
eVect of diVerential duration between time at
diagnosis and time at interview. There were no
statistically significant diVerences of any of our
reported results by site.

Conclusion
We conducted a case-control study to generate
hypotheses pertaining to the pathogenesis of
VVS. Cases were equally likely as friend
controls to have engaged in vaginal intercourse
on a regular basis. They were more likely to
report their current health was fair or poor and
to report recent and past episodes of depres-
sion. We found self reported history of BV,
yeast, and HPV to be strongly associated with
VVS. Although some of the associations might
be explained by an increased chance of diagno-
sis or recall bias, the association with BV was
very strong even if the analysis was limited to
BV diagnoses occurring more than 3 years
before the date of VVS diagnosis of the case.
The possibility of an infectious origin for VVS
should be pursued in larger controlled studies,
including both questionnaire and laboratory
measures.
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