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Synopsis: We report a BV incidence of 20% in Portugal, with high correlation between 
biofilm forming G. vaginalis and A. vaginae colonization.  
 
 
Bacterial vaginosis (BV) is the most common clinical condition among women during 
reproductive age. It is characterized by a shift in normal vaginal flora and the 
overgrowth of anaerobic microorganisms (1). BV is a risk factor for the development of 
pregnancy complications and sexually transmitted diseases (2). Initially it was 
described as a sexually transmitted infection caused by a Gardnerella vaginalis (3), but 
subsequent studies revealed that other microorganisms are associated with BV (1) 
forming a multi-species  biofilms, mainly constituted by Gardnerella vaginalis and 
Atopobium vaginae (4). In Portugal studies related to vaginal colonization by BV- 
associated microorganisms have not been performed yet, so the aim of this study was 
to determine the prevalence of BV and of G. vaginalis and A. vaginae, in Portuguese 
women and correlate them with BV risk factors. Portuguese women were invited to 
participate in our study by completing an anonymous questionnaire, assessing their 
behavioural risk factors (this was done with written informed consent, approved by 
Minho University IRB), and collecting a sample of vaginal exudates, by self-harvest. 
The detection of G. vaginalis and A. vaginae in the collected samples was done by 
molecular methods previously described (5) and statistical analyses were performed 
using GraphPad Prism version 6.00 (La Jolla, CA, USA). Chi-square or Fisher’s exact 
test were used. A p<0.05 was considered statistically significant. A total of 260 vaginal 
samples were collected and considered in this study (Table 1). The overall prevalence 
of G. vaginalis was 36.9% and A. vaginae was only found in 11.9% of the cases. Of all 
the risk factors analysed, the only significantly difference found between the two groups 
tested (G. vaginalis positive or negative) was the relationship to A. vaginae co-
colonization (Fisher’s exact test p<0.01). However, being colonized by G. vaginalis 
revealed an increased risk of the women to present itching (1.54 fold) or odor (1.69 
fold). Women previously diagnosed with BV accounted for 20% of the samples and had 
a 1.26 fold higher risk of harbouring G. vaginalis. Interestingly, one of the biggest 
differences found in our study was related to contraception options, with a reduction in 
colonization of G. vaginalis with the use of condom and the reverse, a 1.56 fold 
increase in G. vaginalis colonization in women using oral contraception. Despite being 
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a small sample study, our data is in accordance with Leppäluoto’s description of BV (3) 
as a sexually enhanced disease, instead of a typical sexual transmitted disease. This is 
the first study in Portugal addressing the prevalence of BV and it's relation to G. 
vaginalis and A. vaginae colonization. 
 
Table 1: Analysis of the characteristics of the vaginal samples from Portuguese 
women. The total number of samples (n) was 260; percentage shown was calculated 
in relation to the number of samples in each independent group independent. Factors 
that were found to be significantly different (p<0.05) are marked with *.  

 

 

Characteristics Gardnerella vaginalis 
positive (n=96) 

Gardnerella vaginalis 
negative (n=164) 

Mean Age (SD) 33 (±11) 31 (±12) 

  n Percentage n Percentage 
Previously diagnosed with BV 23 24.0 29 17.7 

 Diagnosed with BV > 1 time 10 10.4 13 7.9 

Current symptoms     

 Itching 13 13.5 11 6.7 

 Pain 4 4.2 8 4.9 

 Increased vaginal discharge 9 9.4 17 10.4 

 Odor  13 13.5 9 5.5 

 Burning 12 12.5 11 6.7 

Smoker 15 15.6 26 15.9 

Chronic dieases 23 24.0 33 20.1 

Tampon user 41 42.7 82 50.0 

Contraception (no answer) 0 0.0 4 2.4 

 No contraception 16 16.7 30 18.3 

 Pill 62 64.6 92 56.1 

 Condom 15 15.6 43 26.2 

 Other 13 13.5 25 15.2 

Change in sexual partner in the last 3 

months 2 2.1 9 5.5 

Children 34 35.4 52 31.7 

 Premature children 2 2.1 3 1.8 

Presence of Atopobium vaginae * 23 24.0 7 4.3 
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