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Vulvar vestibulitis is a major cause of entry dyspareu-
nia in young women. The aim of this study was to eva-
luate a self-reported history of bacterial vaginosis, can-
didiasis, use of oral contraception and nulli-pregnancy 
as risk factors for vestibulitis. A retrospective examina-
tion of medical records was performed for 45 patients 
with vestibulitis from a vulvar clinic in Oslo, median age 
24 years, age range 19–49 years. Four controls per case 
were selected randomly from the same Oslo source po-
pulation as the cases. Age-matching was not performed, 
as matching does not control for confounding in the case-
control design. Controls anonymously answered a postal 
questionnaire, response rate 61%. The crude effect for 
the major potential predictors for vulvar vestibulitis was 
estimated, and stratification on age for the major poten-
tial predictors. The method of Mantel Haenszel was used 
to quantify confounders, and control for multi-confoun-
ders and the gradient effect of different covariates was 
performed. The major confounder was age. Independent 
risk factors for vestibulitis were nulli-pregnancy, odds 
ratio (OR) 8.4 (95% confidence interval (CI) 2.8–25.2) 
and bacterial vaginosis, OR 3.37 (95% CI 1.06–10.6). 
Adjusting for age diluted the effect of oral contraception 
and frequent treatment for candidiasis. This study is the 
third case-control study identifying bacterial vaginosis 
as a risk factor for vestibulitis. Thus, it remains to be in-
vestigated whether abnormal vulvo-vaginal microbiota 
belongs to the aetiology of vulvar vestibulitis. Key words: 
vulvar vestibulitis; case-control study; oral contraception; 
genital infections; bacterial vaginosis. 
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Vulvar vestibulitis is a major cause of vulvodynia in 
young women. The condition is diagnosed by use of 
Friedrich’s criteria from 1987 (1): longstanding and se-
vere pain on vestibular touch or attempted vaginal entry, 
tenderness in response to pressure localized within the 
vulvar vestibule (the cotton swab test) and physical find­

ings confined to vestibular erythema of various degrees. 
The major symptom, entry dyspareunia, is reported to 
be increasing, especially among young women. In a 
Swedish population-based study by Danielsson et al. 
(2), 13% of 20–29-year-olds reported a history of long-
standing superficial dyspareunia, compared with 6.5% 
of 50–60-year-olds. 

Vestibulitis is not an inflammation in its classical 
sense, as found by Lundqvist et al. (3) and Bohm-Starke 
et al. (4, 5), but is recognized as a pain syndrome. The 
pathophysiology is currently understood as vestibular 
nociceptor sensitization, i.e. activation of C­type fibres 
and an abnormal firing in neurones in the dorsal root 
horn. Thus, the terms “vestibulitis” or “vulvar vestibulitis 
syndrome” are to be replaced by “localized vulvar dysaes-
thesia” or “localized provoked vulvodynia” (6). However, 
“vestibulitis”, or “vulvar vestibulitis syndrome” (VVS), 
are still common terms, and thus are used in this paper. 
A state­of­the­art consensus on definitions, diagnosis 
and management was published recently by a group of 
international experts within the field of vulvodynia (7).

Vestibulitis is considered a multifactorial condition, 
and a number of case-control studies have been publish-
ed on possible risk factors. Danielsson et al. (8) have 
focused on psychosomatic factors, Nylander Lundqvist 
& Bergdahl (9) on depression. In 1997, Sjöberg et al. 
(10) and in 2002, Bouchard et al. (11) reported use of 
oral contraception to have a role in the development of 
vestibulitis. In 1999, Sarma et al. (12) and in 2002 Smith 
et al. (13) found bacterial vaginosis and vulvo-vaginal 
candidiasis to belong to the independent risk factors 
for VVS. Infection with human papilloma virus (HPV), 
has been investigated, but has not been found to be a 
consistent risk factor (12–15).

In 2003, longstanding entry dyspareunia was reported 
by 6.9% of 502 consecutive drop-in female patients at 
the Olafia centre for sexually transmitted infections 
(STI) in Oslo (16). The study was based on patients’ 
self­reports, and did not include clinical findings and 
diagnoses. Patients often came to the centre due to 
their pain problems, in spite of not suspecting a STI. 
A history of bacterial vaginosis and frequent treatment 
for vulvo-vaginal candidiasis were independent risk 
factors for entry dyspareunia, whereas STI and use of 
oral contraception were not. The aim of the present study 
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was to evaluate whether these factors were also related 
to vulvar vestibulitis, in a population-based case-control 
study in the same city.

MATErIALS AND METHODS

Case and control definitions
During the period January 2000 to March 2003, 50 of 217 
patients referred to the vulvar clinic at the Olafia centre for 
STIs in Oslo had a first diagnosis of vestibulitis, according to 
Friedrich’s criteria (1). The clinic was, at the time, the only one 
in Oslo dedicated to vulva patients, and was run by the author 
KE. Of all 50 patients, 45 lived in greater Oslo and were chosen 
as cases. A retrospective examination of medical records was 
performed by KE, with regard to sociodemographic data, age at 
coitarche, use of oral contraception, pregnancy and parity, and 
history of genital infections. Causes of entry dyspareunia, other 
than vestibulitis, were excluded. Data were summarized into a 
case report form (CrF). Thus, all patients were examined by 
KE, and the medical records were revised by KE. The patients’ 
median age was 24 years, range 19–49 years.

Four controls per case were selected randomly from the 
same source population as the cases, i.e. women aged 16–49 
years from greater Oslo. random sampling from the national 
registration was made by Statistics Norway. A self-administered 
questionnaire including 25 items on the same topics as in the 
patients’ CrFs was posted to the controls. Two reminders were 
issued. All post, i.e. information letters and the questionnaire, 
was handled by Statistics Norway. Data were collected during 
the period August 2003 to November 2003. The participants 
were anonymous to the investigators KE and MA. 

The study was approved by the local ethics committee. 

Power estimation
The prevalence of bacterial vaginosis (BV) was estimated to 
be 24% in the control group. The estimate was based on a Nor-
wegian prevalence study (17). We hypothesized a three times 
higher frequency of a history of BV in patients with vestibulitis 
than among controls (odds ratio (Or) = 3). With four controls 
for every case, a type I error of 5% and a power of 80%, 40 
cases and 160 controls were required. We included all 45 cases, 
and thus chose 180 controls.

Statistical analysis 
Crude effect for the major potential predictors for VVS was esti-
mated by the Or, and its 95% confidence interval. As age would 
be a strong confounder, a stratification on age was performed for 
the major potential predictors for VVS. The method of Mantel  
Haenszel was used to quantify confounders by comparing 
the crude Orc with the adjusted Mantel Haenszel odds ratio 
(Ormh). In order to pinpoint effect modification we compared 
Or in the different strata. The Breslow and Day test of hete-
rogeneity was used to highlight heterogeneity in the different 
strata (18, 19). Control for multi-confounders was performed 
using the logistic multivariate model (18). Age-matching was 
not performed, as matching does not control for confounding in 
the case-control design (18–20). The gradient effect of different 
covariates on the frequency of vestibulitis was estimated by the 
extended Mantel Haenszel χ2 test for linear trend (20). 

rESULTS

Response rate

The planned number of controls was four per case, but 
only 130 controls participated; a response rate of 61%. 
The major effect of this low response rate was a power 
diminution of the study. 

Drop-outs did not differ from responding controls 
with regard to age and place of residence. However, 
27 of the 130 controls (20.8%) reported current entry 
dyspareunia, and were excluded from the analyses.

Table I presents the results in a univariate analysis, 
with crude effects of investigated risk-factors. Cases were 
significantly younger than controls, 25 years vs. 35 years. 
No statistically significant difference was found between 
age at first intercourse. Current use of oral contraception 
(OC) carried an excess risk of vestibulitis, compared 
with non-use of OC, Or=2.9, p=0.004. Never having 
been pregnant was also related to vestibulitis, Or=16.5,  
p <0.0001. A history of STI, i.e. genital chlamydia, herpes 
or condylomas, did not differ between cases and controls, 
neither did candidiasis and bacterial vaginosis. 

Table I. Frequencies of major variables in cases of vulvar vestibulitis and controls

Variables
Cases
n = 45

Controls
n = 103 p-value Or 95% CI

Age at onset of the study (years) 25 SD = 5.5 35 SD = 7.14 0.001
Married/cohabiting 20 48 0.29 0.9 0.4–1.8
Age at first intercourse (years) 15.8 SD = 6 17.2 SD = 4.2 0.123
Oral contraception (OC)

Current use of OC 20 22 0.004 2.94 1.4–6.2
Total time of OC use (years) 4.4 SD = 6.3 5.3 SD = 4.9 0.11

Pregnancy
Never pregnant 39 29 < 0.0001 16.5 6.3–43.2

History of genital infections
Chlamydia 6 24 0.165 0.5 0.19–1.3
Herpes 4 5 0.353 1.8 0.5–7.4
Condylomas 4 3 0.122 3.1 0.6–14.0
Candidiasis, single episode 36 72 0.20 1.7 0.7–4.0
Candidiasis, treatment > 10 times 8 16 0.30 1.14 0.45–2.8
Bacterial vaginosis 14 23 0.30 1.57 0.71–3.4

Mean and SD: standard deviation; OR: odds ratio, and 95% confidence interval (CI); Cases: cases of vestibulitis.
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In Fig. 1, we have polythomized the continuous 
variable age in quartiles. The frequency of VVS was 
decreasing with age, and the effect of age on vestibulitis 
also showed a dose response nature, as the extended 
test of Mantel Haenszel of linear trend was highly sig-
nificant (p=0.00001). In Table II, the same pattern was 
shown for number of pregnancies, where a significant 
gradient effect was found, p ≤00001. The same pattern 
occurred significantly between the number of births and 
the frequency of VVS.

Thus, age was associated with the occurrence of 
vestibulitis and highly associated with the use of OC 
and a history of pregnancies. Consequently, age was 
the major confounder to be controlled. Table III shows 

the results of a stratification analysis using the Mantel­
Haenszel method to quantify confounding effects and 
pinpoint effect modification. The confounding effect 
was estimated by comparing the Orc with the Ormh. 
Adjusting for age diluted the effect of current use of OC 
and lowered the effect of nulli-pregnancy on the occur-
rence of vestibulitis. On the other hand, it increased the 
effects of a history of frequent treatment of candidiasis 
and bacterial vaginosis. 

Table IV indicates the major independent risk factors 
of VVS: nulli-pregnant women had a 9.4 times higher 
risk than women who had been pregnant. Or was 3.8 
for bacterial vaginosis, p=0.02, indicating that women 
reporting treatment for BV had a 3.8 higher risk of 
vestibulitis than women not having been treated for 
this condition. Also younger age <26 years was highly 
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Fig. 1. Age and frequency of vulvar vestibulitis syndrome (VVS).

Table II. Gradient effect of the number of pregnancies on the 
frequency of vulvar vestibulitis syndrome (VVS) using the Mantel-
Haenszel test of linear trend

VVS

No. of pregnancies

0 1  ≥2 Total

Yes 41 2 2 45
No 32 20 51 103
Total 73 22 53 148
Frequency (%) 56.1 9.0 3.7
Or 32.6 2.55 1.0
95% CI 6.9–210 0.2–2.7

OR: odds ratio; CI: confidence interval.
Mantel-Haenszel test of linear trend χ2 = 41.2 and p <0.00001.

Table III. Risk factors for vulvar vestibulitis syndrome (vvs), adjusted on age groups, by stratification and using the Mantel-Haenszel method

Variable
16–31 years
VVS No

16–31 years
VVS Yes

32–49 years
VVS No

32–49 years
VVS Yes Ormh 95% CI

Breslow Day 
p = value

Married/cohabiting
   No
   Yes

24
8

25
17

31
40

  0
  3 2.5 0.94–6.5 0.299

Current oral contraception
   No
   Yes

17
15

23
19

64
  7

2
1.07 0.4–2.6 0.213

Never pregnant
   No
   Yes

12
20

  5
37

62
  9

1
2 5.21 1.8–15.1 0.407

Genital chlamydial infection
   No
   Yes

25
6

36
  6

53
18

  3
  0 0.55 0.16–1.8 0.350

Genital herpes infection
   No
   Yes

29
2

38
  4

68
  3

3
0 1.36 0.2–7.4 0.658

Condylomas
   No
   Yes

29
1

38
  4

69
  2

3
0 0.62 0.3–21.4 0.62

Treatment for candidiasis > 10 times
   No
   Yes

12
20

  9
33

19
52

  0
  3 2.51 0.9–6.9 0.480

Bacterial vaginosis
   No
   Yes

26
  6

30
12

54
17

  1
  2 2.13 0.7–5.8 0.328

ORmh: Mantel Haenszel adjusted odds ratio; CI: confidence interval.
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associated with VVS Or=13.6, p=0.0001. Current OC 
did not remain a risk factor, nor did frequent treatment 
for vulvo-vaginal candidiasis.

DISCUSSION 

The Norwegian national registration provides an ad-
vantage for case-control studies, as a random selection 
of population-based controls can be performed, and 
selection bias minimized. Our response rate was rela-
tively low (61%), but as the study protocol guaranteed 
anonymity for controls towards investigators, we could 
not use telephone interviews in order to elicit more re-
sponses. Fortunately, age and residence in Oslo did not 
differ between respondents and non-respondents among 
the controls. Furthermore, we excluded participants 
reporting entry dyspareunia, in order to analyse only 
for healthy controls. However, power was reduced, as 
we expected a response rate of 80% in the controls. 
The de facto prevalence of current entry dyspareunia 
was 22% in the control group, for the same effect Or 
= 3 and type I error of 5%, we would have needed 26 
cases and 104 controls to attain a power of 70%. Thus, 
the real power of our study was over 70%. 

Differential misclassification is a concern in any 
case-control study, as information may be gathered dif-
ferently for cases and controls. Our controls received 
a self-administered postal questionnaire addressing the 
same topics as in the CrF, but were not interviewed. 
Furthermore, it is probably that cases have a more vivid 
memory of factors of possible importance to their con-
dition. These information biases – differential misclas-
sification of exposure, and a recall bias – may influence 
our estimated Ors in over- or under-estimation. 

Confounding can be dealt with in various ways at 
the design stage and in the analysis. When matching is 
performed, the characteristics chosen for matching are 
generally those that are known to be strong confounders. 
All case-control studies on VVS we have found are 
age-matched (8–14), with little discussion of metho-
dology. We choose not to age-match, as matching does 
not control for confounders in a case-control study, and 
thus the influence of the matched factor on the disease 
cannot be studied (18–20). As expected, age was the 
major confounder in our study, and was adjusted for in 
the statistical analyses, through age stratification and 
statistical modelling. 

Coitarche and oral contraception

Age at first intercourse, coitarche, is lower among cases 
than controls. The difference is not statistically diffe-
rent, and we have not investigated the potential clinical 
relevance. However, having regular sexual intercourse 
before the age of 16 years, and using oral contracep-
tion for more than 2 years were independent variables 
increasing the risk of vulvar pain among young girls 
visiting youth health centres in Stockholm, in a study 
by Berglund et al. (21) An elaborate case-control study 
on vestibulitis and OC was performed by Bouchard 
et al. (11) in 2002, and it was found that when use of 
OC was started before age 16 years, the risk of vesti-
bulitis was strongly increased: Or 9.3 (CI 3.2–27.2). 
The risk was increased with the duration of use of oral 
contraception, and when the brand used was of high 
progestogenic, high androgenic and low oestrogenic 
potency. However, and in accordance with the study by 
Smith et al. from 2002 (13), we did not find use of oral 
contraception to be a risk factor for VVS. Our Orc of 
2.94 was diluted when risk factors were adjusted for 
age. However, we did not investigate for brands, and it 
may be worth mentioning that desogestrel-ethinylestra-
diol (Marvelon®) is seldom used in Norway.

Pregnancy and parity

Our finding that nulli­pregnancy is a characteristic 
for vestibulitis is in accordance with the findings by 
Smith et al. (13), who reported nulli-pregnancy to be 
an independent risk factor for VVS, relative risk 3.3 
(CI 1.4–7.6). reasons for nulli-pregnancy are lifestyle,  
level of sexual activity, and use of contraception. 
Whether ever-pregnancy is a true protective factor 
among nulli-para remains to be investigated further.

Bacterial vaginosis 

Treatment for BV was reported by 30% of our cases, 
and was an independent risk factor, weaker, but in 
accordance with two other studies: Sarma et al. (12) 
reported 42.9% of 28 VVS cases to have been treated  
for BV, Smith et al. (13) 11.6% of 69 cases. Or was 
22.2 (2.8–177.2) and 9.4 (1.1–79), respectively. How-
ever, vulvar pain might be misattributed to BV (and 
other conditions) by patients and physicians. The  
established method for a rapid clinical diagnosis of BV 
is based on the microscopic evaluation of a wet smear, 
according to Amsel’s criteria (22). However, patients 
may be treated for BV without a proper diagnosis, and 
consequently, there is a risk for a misclassification. But 
is it possible that BV with its characteristic high pH 
in vaginal secretions be a true trigger factor for VVS? 
The discussed correlation between BV and pre-term 
delivery shows that there is much more to BV than a 
foul-smelling discharge (23), and the cytokine levels 

Table IV. Independent risk factors for vulvar vestibulitis, using the 
multivariate logistic model

Variables Level Or 95% CI p-value

Age < 26 years Yes/No 13.5 3.0–27.7 0.0001
Bacterial vaginosis Yes/No 3.8 1.1–12.4 0.026
Never pregnant Yes/No 9.1 3.0–27.7 0.0001

OR: Odds ratio; CI: confidence interval.
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of IL-1alpha and IL-1beta in both cervix and vagina 
are increased in BV (24–26). Thus, both BV and more 
subtle changes in the vulvo-vaginal microbiota may be 
of importance in the pathophysiology of VVS, as well 
as hormonally induced changes in the vulvo-vaginal 
mucosa. These “environmental factors” might interact 
to sensitize the nerve endings of the vestibule. Clinical 
studies including up-to-date microbiological investiga-
tions should be pursued.

In conclusion, it is general knowledge that risk 
factors found in a case-control study are not equal to 
causality. However, the causes of vulvar vestibulitis 
remain unclear, and further investigation of low-grade 
inflammation of the vagina and vestibulum may provide 
important knowledge of the aetiology of VVS. Further-
more, proper diagnosis of vulvo-vaginal conditions, 
and cautious use of antifungal agents and antibiotics, 
may contribute to a decreased risk of longstanding 
entry dyspareunia and vulvar vestibulitis in young wo-
men with vulvar symptoms, wherever they present for 
medical attention. 
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