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Abstract

Background

Bacterial vaginosis (BV) is the most common vaginal infection affecting women of childbear-

ing age. While the aetiology and transmissibility of BV remain unclear, there is strong evi-

dence to suggest an association between BV and sexual activity. This study explored

women’s views and experiences of the triggers for BV onset and factors associated with

recurrence.

Methods

A descriptive, social constructionist approach was chosen as the framework for the study.

Thirty five women of varying sexual orientation who had experienced recurrent BV in the

past five years took part in semi-structured interviews.

Results

The majority of women predominantly reported sexual contact triggered the onset of BV

and sexual and non-sexual factors precipitated recurrence. Recurrence was most com-

monly referred to in terms of a ‘flare-up’ of symptoms. The majority of women did not think

BV was a sexually transmitted infection however many reported being informed this by their

clinician. Single women who attributed BV onset to sex with casual partners were most

likely to display self-blame tendencies and to consider changing their future sexual behav-

iour. Women who have sex with women (WSW) were more inclined to believe their partner

was responsible for the transmission of or reinfection with BV and seek partner treatment or

change their sexual practices.
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Conclusion

Findings from this study strongly suggest women believe that BV onset is associated with

sexual activity, concurring with epidemiological data which increasingly suggest BV may be

sexually transmitted. Exacerbating factors associated with recurrence were largely hetero-

geneous and may reflect the fact it is difficult to determine whether recurrence is due to per-

sistent BV or a new infection in women. There was however evidence to suggest possible

transmission and reinfection amongWSW, reinforcing the need for new approaches to

treatment and management strategies including male and female partner treatment trials.

Introduction
Bacterial vaginosis (BV) is a highly prevalent vaginal condition affecting women of reproduc-
tive age and has been associated with serious sequelae including miscarriage, preterm delivery
and increased risk of sexually transmitted infections (STIs) and human immunodeficiency
virus (HIV) [1–5]. In developed nations, prevalence estimates have ranged between 10–30%
among women who have sex with men and between 25–50% among women who have sex with
women (WSW) [6–12]. Characterized by an imbalance in the vaginal flora, symptoms of BV
include vaginal malodour—often likened to a ‘fishy odour’—and a typical white homogenous
discharge [13, 14], both of which have been found to be highly distressing and embarrassing to
women, impacting significantly on their self-esteem and sexual relationships [15].

Despite being the most common vaginal infection among women, the aetiology of BV
remains unknown and clinical treatment options suboptimal, with past studies showing rates of
recurrence in excess of 50% in 6–12 months following treatment [16]. While the causative agents
and transmission of BV remains unclear, there is strong evidence of an association between BV
and sexual activity [7, 15, 17, 18]. Epidemiological studies have shown BV to be associated with
sexual risk behaviours that typify STIs including new or multiple sexual partners, symptomatic
female sexual partners, inconsistent or lack of condom use and penile-vaginal sex [7, 17, 19–22].
High frequency of sex [23] and young age of first sex [6, 24] have also been associated with an
increased risk of BV. In a study of 17 to 21 year old female university students in Australia,
researchers found BV was absent in women with no history of sexual activity, uncommon in
women with a history of non-coital activity only and associated with penile-vaginal sex [18].
Consistent condom use and male circumcision have also been shown to be associated with a
reduced risk of BV [25, 26], and while there is no clinical correlate of BV in men, many of the
BV-associated bacteria have been detected in the coronal sulcus and distal urethra in males and
detection has been associated with sexual activity and lack of circumcision [27]. Epidemiological
studies have also found a number of ethnic, lifestyle and non-sexual behavioural factors including
douching, smoking, stress and non-white ethnicity to be associated with BV [19, 28–31] however
whether these are causally associated or confounders is not clear.

Despite the emerging epidemiological evidence, the difficulties in establishing the aetiology of
BV and the failure of a number of male partner treatment trials to reduce recurrence in women
[32, 33], it is not clear if sexual transmission of BV is occurring. Current international guidelines
therefore do not characterise BV as an STI and do not recommend partner treatment [34, 35],
hence women are informed by their treating clinicians that BV is not sexually transmitted.

The aim of this study was to explore women’s views and experiences of the triggers for BV
onset and exacerbating factors associated with recurrence. While past BV studies have largely
focused on prevalence and risk factors associated with BV, there are very limited data on wom-
en’s views and experience of first and recurrent episodes of BV.
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Methods
Detailed methods for this study have been outlined in an earlier paper [15]. This study has
been reported in accordance with the Consolidated criteria for reporting qualitative research
(COREQ) guidelines [36].

Ethics statement
Ethical approval for this study was granted by the Alfred Hospital Ethics Committee, Victoria,
Australia, Application Number 318/12 on the 23rd October 2012.

Synopsis of Methods
A social constructionist approach was chosen as the framework for the study. Semi-structured
interviews were chosen to allow women the opportunity to tell their lived experiences and per-
sonal realities of recurrent BV while also allowing for the exploration of key clinical areas of
interest. Women 18 to 45 years, who had experienced two or more diagnosed episodes of BV
in the past five years and had a good understanding of verbal and written English were eligible
for the study. Women were purposively sampled to allow for a broad sample of women includ-
ing heterosexual and WSW (including women identifying as bi-sexual, lesbian, queer, pansex-
ual and transgender), single women and women in a relationship, women who had
experienced high and low numbers of recurrent BV and women from a number of recruitment
locations. Women were recruited from the Melbourne Sexual Health Centre (MSHC), the larg-
est sexual health clinic in Victoria, Australia; a previous longitudinal BV study of Australian
WSW (The WOWHealth Study) [19]; and specialist sexual health medical clinics or general
practices with a high case load of female patients of reproductive age (hereafter referred to as
high caseload clinics). Participants had the option of being interviewed either by telephone or
face to face at MSHC or in their own home. Participants interviewed face to face at MSHC
were provided with a written plain language statement (PLS) and consent form to read and
sign. Participants interviewed by telephone were read aloud the PLS and consent form and
asked to provide verbal consent. Verbal consent was obtained for telephone interviews as it was
not practical to obtain written consent for this method of interview. Verbal consent was
recorded on the consent form by way of the researcher signing on the participant’s behalf and a
copy forwarded by post for their records. This process of written and verbal consent was
approved by the Alfred Hospital Ethics Committee.

After obtaining informed consent, women were asked a series of 15 structured demo-
graphic, sexual behaviour and diagnosis and treatment questions before being asked open
ended questions pertaining to their knowledge of BV prior to their first episode, their first and
recurrent experiences of BV, the impact of BV on them emotionally, socially, sexually and in
their work lives, their beliefs around the causes and triggers of BV, their use of self-help reme-
dies and their experience of antibiotic treatment and the clinical management of BV. Findings
relating to the impact of BV on women emotionally, socially, sexually and in their work lives
are reported in a previous paper [15] and findings around women’s management of recurrent
BV and their experiences of clinical care are presented in an upcoming paper. All interviews
were conducted by JB or SW between November 2012 and January 2013. All data was collected
in a once-off interview and no women required re-interviewing. Thematic analysis [37] was
undertaken and data coded using primarily a segmented approach [38]. Transcripts were
imported into N-Vivo 9 for data management and a subset of transcripts reviewed indepen-
dently by two other research team members to cross check coding and themes (MTS, SW).
Analyses of demographic, sexual behaviour and diagnosis and treatment data were conducted
using SPSS 20.0.
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Results
Of the 40 women who were referred to or registered their interest in the study, 35 completed
an interview, 3 were ineligible after eligibility was checked again prior to organising an inter-
view and 2 could not be contacted. Contact details only were collected on women who did not
participate. Participant demographics are shown in Table 1. The psychosocial impacts of recur-
rent BV have been reported in a previous paper [15].

Triggers for BV onset and exacerbating factors associated with
recurrence

BV Onset. The majority of women predominantly reported sexual triggers for the onset of
BV and both sexual and non-sexual factors associated with recurrence. ‘BV onset’ refers to the
triggers women reported preceding and temporally associated with their first episode of BV or
a further ‘new episode’ of BV. ‘Exacerbating factors’ refers to the factors women perceived as
being associated with the exacerbation of recurrent symptoms of BV. This study did not inves-
tigate whether women’s BV recurrences were indicative of new infection or persistent
infection.

The five main sexual triggers for BV onset identified by women were sex with a regular
female partner, sex with a regular male partner, sex with a new male or female partner, sex
with an uncircumcised male partner and condom-less sex with a male partner. Only a minority
of women did not attribute BV onset to sexual contact either because they had experienced epi-
sodes during times they had not been sexually active, they did not have a clear sense of what
triggered disease onset and/or factors associated with recurrent symptoms, or they felt other
non-sexual lifestyle factors—stress, the termination of pregnancy or the use of an intra-uterine
device—were responsible for BV onset. Table 2 provides example quotes of the factors women
think triggered BV onset.

Interestingly, a few women reported BV onset following sex with a new partner however did
not overtly make an association between BV onset and sexual contact with that partner.

Cos I had, I slept with this guy without protection, which was stupid so went to the sexual
health clinic and she [the doctor] was like ‘Alright we’ll just run you through a whole lot of
tests’. . .And then she said ‘No, it’s not actually thrush, it’s BV. . .’ (Participant 13, age 22).

In general, sex workers were less certain about their triggers for disease onset and did not
attribute BV onset to work related sexual activity. Only one of the six sex workers felt BV onset
may have been triggered by digital sex with clients, while another reported it had occurred as a
result of sex with an uncircumcised personal male partner. Another woman speculated her first
episode of BV may have been triggered through ‘careless sex’ with her romantic male sexual
partner. The remaining three sex workers could not identify any triggers for BV onset.

I was a working girl, nothing different, like to what I usually do, it just occurred (Participant
30, age 31).

WSW and BV onset. WSWwere more likely than heterosexual women to strongly feel
their current or previous female sexual partner was responsible for the transmission of BV. Of
16WSW in the study, over half reported they experienced BV onset or a new episode of BV fol-
lowing sex with a new female partner or sex with an untreated female partner with BV. The
remaining women either reported BV onset following sexual contact with a male partner or
were unsure of the trigger for BV onset. Of the four WSW who identified as bisexual, two
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Table 1. Recruitment site and participant characteristics (demographic, sexual behaviour, diagnosis
and symptoms of BV) N = 35.

N orMedian [Range]

Recruitment site

MSHC 22

Longitudinal BV study 7

High caseload clinic 6

Age 30 [21–43]

Born in Australia 21

Education level

Secondary school 5

TAFE diploma or certificate 9

Undergraduate degree 14

Post graduate certificate or degree 7

Employment status

Full time 11

Part time 7

Casual 2

Student/Student & part time work 11

Unemployed 4

Sexual Identity

Heterosexual 19

Lesbian 7

Queer 3

Bisexual 4

Other (pansexual/transgender) 2

Sex industry worker^

No 29

Yes 6

Smoke cigarettes

No 23

Yes 10

Past smoker 2

Regular relationship

No 14

Yes 21

Sex of partner

Male 13

Female 8

Number of male sexual partners <5 years (if > = 1) 10 [1–1300]

Number of female sexual partners <5 years (if > = 1) 3 [1–45]

Number of times had BV in the past 4 [2–35]

Number of times had BV diagnosed in the past 3 [2–25]

Symptoms*

Abnormal odour 34

Abnormal discharge 35

Most distressing symptom

Abnormal odour 30

Abnormal discharge 7

doi:10.1371/journal.pone.0150272.t001
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reported BV onset following sex with a new male partner and new episodes with new female
partners. Both women suspected their previous partners had been responsible for the transmis-
sion of BV. Of the remaining two bisexual women, one attributed BV onset to a female sexual

Table 2. Triggers for BV onset.

Sexual triggers for BV onset

Regular female partner I was with her for 5 or more years and never had anything, either
of us. And then. . .after we broke up, she then slept with another
person and we then had sex again, the 2 of us, and I think, I
started experiencing the discharge and odour after I had sex
with my ex again. . . I mean there’s a pretty obvious link with my
partner having it and then that we both had it at the same
time. . . (Participant 20, age 23). . . .the partner that I’m with now,
I’ve been with her for almost four years, and then we both sort
of noticed that we got it around the same time, a similar time.
Not long after we first started being sexually active. . .
(Participant 4, age 40).

Regular male partner . . .It’s since I met my husband. I met him 5 years ago and it just
seems to be recurrent since then (Participant 25, age 37)..it was
just one, one guy who I was in a relationship with. . .I’d never
had a problem before until this one particular occasion and then
since then. . .it hasn’t really gone away (Participant 15, age 37).

New male or female partner . . .it especially [happens] when I have a new partner, I get it
frequently in the beginning and then you know it dissipated a
bit. . .So that’s really put me off one night stands (Participant 34,
age 42).The first time that I noticed that I had something, I’d had
a regular partner for probably about 4½ years which then
stopped and I started having different partners and that was
when I first sort of picked up that something had changed. . .
when I changed partners it was almost immediate (Participant
21, age 27)

Uncircumcised male partner and/or
poor sexual hygiene

It was my new boyfriend and not only being uncircumcised, also
having a bit of a smell issue. . .I don’t have any proof, but I can’t
help to feel that that might be it (Participant 17, age 34)I think at
the time I felt like it was a hygiene issue with my male partner. . .
one thing I would say is that prior to my first contraction [of BV] I
probably did not have very much sex with male partners who
were uncircumcised so yeah (Participant 22, age 28).

Condom-less sex with a male partner I had been with a partner for a little while and the last time we
slept together the condom broke and then a few days later I
started getting the symptoms (Participant 18, age 22). . . . the
first time I got it, I always suspected and it’s probably not true, I
had a male partner who then went on to have another female
partner, and we were then sexually active again, just one more
time with no condoms and that was the first time I got BV and I
always wondered, ‘Did he bring back something from his other
female partner?’ (Participant 31, age 34).

Non-sexual triggers for BV onset

Stress In 2009 I broke up with my a partner, my male partner of 8 years
because I had figured out that I was a lesbian, so it was a really
stressful time and I think in my experience it was directly related
to the amount of stress that I was under. So I had it twice. . .
since then I haven’t had it again. . .(Participant 12, age 30).

IUD or termination of pregnancy I actually feel that it’s been more obvious since I had a
termination last April. It has been really strong since then. But
my doctor tells me I’ve had BV before then so she doesn’t feel
that there’s a connection but I actually believe that there is
(Participant 32, age 43). I think it might have been the Mirena
coil, like something foreign constantly inside me (Participant 26,
age 24).

doi:10.1371/journal.pone.0150272.t002
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partner and the other was unsure of the trigger for BV onset. Among WSW, a couple reported
their previous partner had BV when they were first diagnosed or their most recent or current
partner had since been diagnosed with BV.

. . .my partner had it. . .then I started to experience an odour and a bit of a discharge. . .so I
asked her what was going on and she kind of told me what she thought it was and I went to
a sexual health clinic just to double check and when I went the doctor diagnosed me with it
[BV]. . . . (Participant 34, age 42).

. . .my current partner does [have BV] and my previous long term partner [did], it was the
first time that I’d noticed, been around it, so some part of me wondered if I maybe got it
from her? (Participant 14, age 40).

Exacerbating factors associated with recurrence of symptoms. Women commonly
spoke of recurrences in terms of a ‘flare-up’ of symptoms, reporting a range of sexual and non-
sexual factors seemed to exacerbate symptoms of BV. The five main non-sexual exacerbating
factors were menstruation or the use of sanitary products, exercise, tight clothing, stress or a
poor immune system. Menstruation was the most often cited exacerbating factor. To a lesser
extent, women also mentioned various sexual behaviours such as frequent sex, unprotected sex
or oral sex, the use of lubricant or latex based products such as condoms or gloves could exac-
erbate symptoms of BV.

AmongWSW a couple of women strongly felt their partner had been responsible for the
transmission and recurrence of BV, reporting they had experienced no further episodes since
their female partner had been treated for BV or they had broken up with that particular partner.

I wondered then why I kept getting it back! It’s because my partner hadn’t been getting
treated for it. Once she was treated it was fine (Participant 4, age 40).

. . .another friend of mine again only had BV when she was with one particular partner so
it’s just, it’s just my hypothesis (Participant 2, age 39).

A couple of other WSW said they continued to experience recurrences often at the same
time as their ongoing partner.

Yes we do tend to get it at the same time which is why we refrain from oral sex or any shar-
ing of, not that we ever share toys anyway, but yes, we do notice it (Participant 3, age 39).

Table 3 provides example quotes of the exacerbating factors associated with the recurrence
of symptoms.

Is BV an STI?
When asked directly by the interviewer, the majority of women reported they did not think BV
was an STI even if they felt BV resulted from sexual contact or they felt a sexual partner was
responsible for transmission or reinfection.

Not necessarily sexually contracted but definitely her flora affected mine (Participant 6, age 31).

I don’t think he would transmit BV to me. I think he might carry BV. . . (Participant 17,
age 34).

BVOnset Triggers and Exacerbating Factors for Recurrence

PLOS ONE | DOI:10.1371/journal.pone.0150272 March 1, 2016 7 / 15



Most women were informed by their doctors or via their own research that BV was not an
STI and reported receiving varying and inconsistent advice around why BV occurs including:
its ‘just a woman’s thing’, is associated with how sexually active you are, is an imbalance of bac-
teria, it could be transmitted by uncircumcised men, is similar to thrush, may be triggered by
oral sex or a change in sexual partner, could be caused by soap based products or related to a
low immune system.

They explained to me what it was, that it’s not an STI that sort of thing (Participant 23, age
24).

I said to the doctor today, ‘How did I get it? How did this happen?’ And he couldn’t really
tell me. He said it’s not an STI but I guess I’m just curious (Participant 30, age 31)

I’m also aware that BV isn’t like an STD, it isn’t a specific germ that is passed on by your
partner (Participant 24, age 22)

While most women reported they did not think BV was an STI, an interesting ambiguity
was evident in the language many women used to refer to their acquisition of BV–‘I got it’, ‘my
first contraction’, ‘passed onto me’.

Table 3. Exacerbating factors associated with recurrence of symptoms.

Non-sexual exacerbating factors

Exercise or tight clothing I’ve noticed, you know, occasionally if you do a lot of exercise, you wear
tight clothes, that brings it on (Participant 3, age 39).

Menstrual cycle/ Sanitary
products

I also tend to notice it copping up when I use tampons, that’s a big one
for me, I’m on the pill and I try not to have my period at all because I find
that straight afterwards something is always wrong (Participant 21, age
27).. . .it was really strong and offensive when I have my period but that’s
the only time it’s really strong and offensive, otherwise pretty mild
(Participant 31, age 34).

Stress . . . I think I’ve been going along alright and then it would be quite sudden
symptoms would reappear after, after stressful situations. I’ve notice that
several times since it first began. Really sudden, significant reoccurrence
of symptoms (Participant 7, age 39).

Poor immune system It felt very much associated with my immune system as well, but yeah
again it’s hard to tell (Participant 1, age 25). I feel like in stressful,
emotionally intense situations there must, my theory anyway, is that it
impacts on my immune system and that changes my flora (Participant 7,
age 39).

Sexual exacerbating factors

Oral sex . . .usually oral sex makes it worse, a lot worse (Participant 30, age 31)

Frequent sex Its linked to sex so the more sex I have the more frequent I seem to get it
(Participant 25, age 37).

Condom-less sex with a
male partner

I have figured out that if I have unprotected sex it will come instantly pretty
much (Participant 18, age 22). I seem to be more conscious of
unprotected sex because that seems to trigger it (Participant 24, age 22)

Lubricant I have to be really careful about what lubricant I use. Yeah, I’ve found a lot
of them . . .irritate it (Participant 28, age 29).

Latex barriers . . .if I’m using gloves or condoms on toys is when it seems to happen. So
it’s actually when I use protection (Participant 34, age 42).. . . and finding
that condoms were sort of irritating it (Participant 22, age 28).

doi:10.1371/journal.pone.0150272.t003
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Responsibility for acquisition of BV
It was common for women to feel a sense of shame around their BV recurrences due to the
embarrassment they felt about their symptoms and the social stigma associated with the symp-
toms of vaginal conditions and more broadly STIs.

. . .it’s on this weird borderline about whether it is or it isn’t a sexually transmitted disease
which is just like another weird barrier for women accessing information about it because of
the shame associated with having an STD. . .we don’t have stigma associated with getting
the flu but STD’s have rolled over onto BV and that’s something to think about (Participant
28, age 29).

While most women felt embarrassed about their symptoms of BV—which impacted on vari-
ous aspects of their lives [15]—some women were more likely to blame themselves for acquisition
than others. Table 4 provides examples of women’s attribution of blame for BV acquisition.

Single women who felt BV had resulted from sex with a casual partner or unprotected sex
were more likely to display stronger feelings of self-blame than women in relationships or
women who attributed BV to ‘just one of those things’ or other non-sexual lifestyle factors.
These women tended to feel it was ‘their fault’ they had acquired BV due to poor sexual behav-
iour choices. A few single women and women in relationships who felt that poor health and
wellbeing choices might be contributing factors to their recurring BV also showed a degree of
self-blame, however to a far lesser extent.

In comparison, women in relationships tended not to blame themselves or their partners for
BV acquisition, even though many felt certain their partner had been responsible for transmis-
sion or reinfection. WSW in particular were very open in their discussions and attempts with
partners to prevent further recurrences, particularly if their partner had also experienced BV.

Table 4. Attribution of blame for BV.

Self-blame

Poor sexual behaviour
choices

. . .when something like this happens I tend to think ‘Well, if you hadn’t had
sex with that person’, and all of the probably shame and guilt and all my own,
my own feelings surrounding. . .sex and the choice of person. . . it still comes
with a sense of ‘Well if you hadn’t done that then you wouldn’t be in this
situation!’ (Participant 11, age 32).. . .for that one particular time when I didn’t
use any protection and it was kind of like. . .kind of reinforced the fact that you
need to be really careful about engaging in sexual behaviour with other people
(Participant 16, age 27)

Poor health and
wellbeing

. . . it’s just that feeling of you know, [of] not being well and you know, feeling
like you need to look after yourself better or something (Participant 2, age 39).
Well, yeah, it is from me reflecting on my lifestyle, because I do drink a lot,
and I do nothing physical, so then I think, maybe if it’s reoccurring so much,
then it might have something to do with my lifestyle and everything, so yeah,
my whole diet’s changed (Participant 18, age 22).

‘What have I done. . .? So just really confused so everything was running through my head, is it the
mirena coil? Has my boyfriend cheated on me and given me something? Have
I done something wrong? Have I lost a tampon up there?. . . Did I change my
soap? Like confused. I was just like ‘What have I done to do this?’ (Participant
26, age 24).

No self-blame

‘Just one of those
things’

. . .it’s not your fault and it’s just a normal thing that, you know, a bit of an
imbalance and you can correct it and it’s not a big deal (Participant 13, age
22). It’s a thing that happens, it is, I’m not going to say ‘normal’, but a lot of
people do get the same thing (Participant 5, age 38)

doi:10.1371/journal.pone.0150272.t004
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. . .well we said ‘OK we won’t have sex again to see what happens’. And we tried that and
then we got it back again. So we were sort of trying different thing just ourselves too! (Partic-
ipant 4, age 40)

Single women and women in a relationship who tended to attribute their BV to ‘just one of
those things’- generally based on the advice from their clinicians—were also less likely to dis-
play self-blame tendencies. While these women commonly felt their BV was triggered by sexual
contact, they were more inclined to view it as a by-product of sexual contact rather than as a
consequence of their sexual or lifestyle behaviours or choices. Sex workers were also less
inclined to blame themselves for the acquisition of BV even if they felt sexual contact may have
been a contributing factor.

. . .it’s just a kind of thing that happens and. . . I’m not of this position where I’m generally,
I guess, above par with sexual shame (Participant 22, age 28).

Interestingly, for many women, being told by clinicians that BV was not an STI or ‘just one
of those women’s things’ seemed to bring a great sense of relief and eased their tendency toward
self-blame.

Oh well I used to sleep with lots of people once, and it’s sort of like ‘Well is this connected to
those sort of things and stuff?’ ‘Do I have some other like disease or something?’ But now
that I just know it’s this, it’s more like, ‘Ah it’s this, oh well, who cares’ (Participant 1, 25
years).

For others however, being informed BV was not an STI just left them with a sense of confu-
sion—and still for some a lingering sense of shame—particularly if in their experience their
recurrences were triggered or exacerbated by sexual contact or certain sexual behaviours.

..he [doctor] was checking it and telling me that it’s not something bad, it’s not contagious,
it’s just something normal. . .so I was obviously feeling a lot better and knowing that I
would have not done anything by having sex with people but still feeling a lot of shame
around it (Participant 33, age 28).

While most women may not have overtly blamed themselves for BV acquisition, many
women still questioned if they were doing something ‘wrong’ to keep getting BV (see Table 4)
with a number of women, interestingly, equating STI acquisition with erroneous or immoral
behaviour.

Like if you had it and then you don’t get it again until you do something naughty (laughs).
Like I don’t feel like I’mmisbehaving. . .like if it was an STD that was caused by having
unprotected sex then with someone who is infected with something then I feel I have to deal
with it, that’s my bad. . . (Participant 20, age 23).

Differences between Groups of Women
As part of the study we explored possible differences in the experiences of heterosexual women
andWSW, single women and women in a relationship and sex industry workers and non-sex
industry workers. Differences have been reported previously [15] however in relation to the
data presented in this paper, we found that sex workers were generally less certain of their
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triggers for disease onset and less likely to display self-blame tendencies or question their role
in acquisition. As reported earlier, single women were more prone to self-blame than women
in relationships and WSW were most likely to be certain of their triggers for disease onset and/
or recurrences, with many attributing it to sexual contact with a new female partner or a female
partner with BV. There were no major differences in the experiences of bi-sexual women and
women identifying as lesbian, queer, transgender or pansexual, other than bisexual women
were more likely to report first episode BV was triggered by a male sexual partner.

Discussion
The findings from our study on women’s views and experiences of the triggers for BV onset
and exacerbating factors associated with recurrence concur with epidemiological data which
increasingly suggest sexual contact is associated with the development of BV. The majority of
women in this study predominantly reported sexual triggers for the onset of BV, including sex
with a regular female partner, sex with a regular male partner, sex with a new male or female
partner, sex with an uncircumcised male partner and condom-less sex with a male partner, fac-
tors which have shown to be associated with an increased risk of BV [7, 17, 19, 20, 22, 23, 25].
Importantly, over half of WSW reported BV onset following sex with a new female partner or a
female partner with BV, with a number firmly believing their partner was responsible for trans-
mission. These data are consistent with recent findings from a cohort study of Australian
WSWwhich found women with a new female sexual partner or female partner with BV are sig-
nificantly more likely to have BV [39].

Exacerbating factors attributed to recurrence were less clear and included a range of sexual
and non-sexual factors, reflecting the likely heterogeneous nature of recurrence which may
reflect a new episode of infection in some cases, or a re-emergence of symptoms from persistent
infection in others. While most women spoke of recurrence in terms of an exacerbation or a
‘flare up’ of symptoms—the most common factor being menstruation—a number of WSW
spoke of recurrences in terms of possible reinfection from partners with a number of women
reporting they no longer experienced recurrences following partner treatment or breaking up
with their partner or continued to experience recurrences often at the same time as their part-
ner. This finding is also consistent with past data which have found women who are with the
same partner pre and post treatment are 2–3 times more likely to experience BV recurrence
[16, 40].

Interestingly, despite the majority of women reporting BV onset following sexual contact
most women did not believe BV was an STI even if they strongly felt their partner was respon-
sible for the transmission of BV. Women’s opinions on whether BV is an STI is likely to be
strongly influenced by publicly available information and advice provided to them by clinicians
with many women stating they were explicitly informed by clinicians BV was not an STI. Clini-
cians are guided by current treatment guidelines for the management of BV, which do not
report BV as an STI, nor recommend male or female partner treatment [34, 35]. It is not sur-
prising women feel confused and unsure about the nature of BV when in their experience sex-
ual contact seems to have triggered BV or recurrences and yet they are informed it is not an
STI. Much of the language from women in this study suggests many possibly do suspect BV is
sexually ‘contracted’ or ‘transmitted’ by a partner however they do not label it as such due to
trusted information they have been provided or because they do not want to think of it as an
STI.

While not currently termed an STI, BVs sexual, recurring nature means it is not uncommon
for women to feel a similar sense of shame and stigma as that associated with an STI diagnosis
[15, 41, 42]. This results from the stigma around the type of people who contract STIs–women
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who are deviant, dirty, immoral and sexually promiscuous [43–48]–which often leads to feel-
ings of shame and guilt when women contract an STI themselves [43]. It was interesting to see
the number of women in this study who echoed these sentiments equating STI acquisition with
having done something ‘below board’ or ‘naughty’. Shame in turn induces self-blame, particu-
larly if someone believes they had control over the situation [43]. It is not surprising therefore
that single women in this study were more likely to exhibit self-blame tendencies given they
attributed their BV to their sexual behaviour choices—something they had control over. Con-
versely, for a number of women, knowing BV “was not an STI” offered a great sense of comfort
and relief, most likely because they were able to mentally disassociate themselves from being
“the type of woman that gets an STI” and shift blame for acquisition away from themselves
[43]. Similar to our study, past research has also found that women in committed relationships
often experience less self-blame following an STI diagnosis as their relationship and support of
their partners provided a protective affect against moral judgment and feelings of shame and
self-blame [46, 49, 50]. It was not surprising that WSW in this study experienced even higher
levels of partner support particularly if their partner had experienced BV themselves.

Strengths & Limitations
The strength of this study is that it is the first study we are aware of to explore in depth wom-
en’s views and experiences of the triggers of BV onset and factors associated with recurrence.
We are not aware of any other study that has specifically explored this area in detail. A diverse
range of women from varying sexual orientations, ethnic backgrounds, ages and relationship
status’ were included in the study allowing for a rich, in-depth exploration of their views and
experiences of recurrent BV. In offering the option of either telephone or face to face inter-
views, we were able to include a wider variety of participants due to greater flexibility in inter-
view times and the privacy of telephone interviews. Interestingly women interviewed by
telephone were often freer in discussing their experiences than women interviewed face to face,
most likely due to the personal and intimate nature of the topic.

While a diverse range of women were purposively sampled a limitation of this sampling
technique is the findings of the study may not be generalizable to broader populations of
women from different geographic locations or cultural backgrounds. Future large scale studies
should aim to explore the findings of this study to determine generalisability. A further limita-
tion of this study is that women were not required to show evidence of their past BV diagnosis
and therefore we cannot be certain all women had been diagnosed twice or more by a medical
practitioner in the past five years. In stating this, the majority of women reported experiencing
three or more past episodes of BV even if only professionally diagnosed twice.

Future implications
In the face of unknown aetiology, increasing evidence of likely sexual transmission, high rates
of recurrence and significant associated psychosocial sequelae [15], it is clear we need further
basic research into the cause of BV and to look towards new strategies aimed at reducing BV
recurrence and associated sequelae. Sufficiently powered male partner treatment trials are cur-
rently underway to determine the effectiveness of male partner treatment regimens. While the
design of placebo-controlled female partner treatment trials may be ethically and practically
more challenging, they are clearly needed and may hold the key to better understanding the
nature and transmissibility of BV. The spectrum of bacteria involved in BV infection however
will make the choice of agents to be used in these interventions challenging. Given the consid-
erable BV related physical and psychosocial sequelae women experience, it is likely they will
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welcome new treatment approaches and management strategies if it may potentially offer a
cure for BV.

Acknowledgments
We would like to thank all the women who kindly participated in this study and shared their
time and experiences with us.

Author Contributions
Conceived and designed the experiments: JB SW JMS MTS RM CF MC C. Bradshaw. Per-
formed the experiments: JB SW C. Bellhouse. Analyzed the data: JB SW C. Bellhouse JMS MTS
RM. Contributed reagents/materials/analysis tools: CF JB. Wrote the paper: JB SW C. Bell-
house JMS MTS RM CF MC C. Bradshaw.

References
1. Hay PE, Lamont RF, Taylor-Robinson D, Morgan DJ, Ison C, J. P. Delivery and late miscarriage. BMJ.

1994; 308:295–298. PMID: 8124116

2. Hillier SL, Nugent RP, Eschenbach DA, Krohn MA, Gibbs RS, Martin DH, et al. Association between
bacterial vaginosis and preterm delivery of a low-birth-weight infant. N Engl J Med. 1995; 333
(26):1737–1742. PMID: 7491137

3. Sewankambo N, Gray RH, Wawer MJ, Paxton L, McNairn D, Wabwire-Mangen F, et al. HIV-1 infection
associated with abnormal vaginal flora morphology and bacterial vaginosis. The Lancet. 1997; 350
(9077):546–550.

4. Brotman RM, Klebanoff MA, Nansel TR, Kai FY, AndrewsWW, Zhang J, et al. Bacterial vaginosis
assessed by gram stain and diminished colonization resistance to incident gonococcal, chlamydial,
and trichomonal genital infection. J Infect Dis. 2010; 202(12):1907–1915. doi: 10.1086/657320 PMID:
21067371

5. Myer L, Kuhn L, Stein ZA, Wright TC, Denny L. Intravaginal practices, bacterial vaginosis, and women's
susceptibility to HIV infection: epidemiological evidence and biological mechanisms. Lancet Infect
Dis.2005; 5(12):786–794. PMID: 16310150

6. Allsworth JE, Peipert JF. Prevalence of bacterial vaginosis: 2001–2004 National health and nutrition
examination survey data. Obstet Gynecol. 2007; 109(1):114–120.

7. Bradshaw CS, Walker J, Fairley CK, Chen MY, Tabrizi SN, Donovan B, et al. Prevalent and incident
bacterial vaginosis are associated with sexual and contraceptive behaviours in young Australian
women. PLoS ONE. 2013; 8(3):e57688. doi: 10.1371/journal.pone.0057688 PMID: 23472099

8. Bailey JV, Farquhar C, Owen C. Bacterial vaginosis in lesbians and bisexual women. Sex Transm Dis.
2004; 31(11):691–694 PMID: 15502678

9. Berger BJ, Kolton S, Zenilman JM, Cummings MC, Feldman J, McCormack WM. Bacterial vaginosis in
lesbians: A sexually transmitted disease. Clin Infect Dis. 1995; 21(6):1402–1405. PMID: 8749623

10. Evans AL, Scally AJ, Wellard SJ, Wilson JD. Prevalence of bacterial vaginosis in lesbians and hetero-
sexual women in a community setting. Sex Transm Infect. 2007; 83(6):470–475. PMID: 17611235

11. Fethers K, Marks C, Mindel A, Estcourt CS. Sexually transmitted infections and risk behaviours in
women who have sex with women. Sex Transm Infect. 200; 76(5):345–349.

12. Marrazzo JM, Thomas KK, Agnew K, Ringwood K. Prevalence and risks for bacterial vaginosis in
women who have sex with women. Sex Transm Dis. 2010; 37(5):335–339. PMID: 20429087

13. Easmon C, Hay P, Ison C. Bacterial vaginosis: a diagnostic approach. Genitourin Med. 1992; 68
(2):134–138. PMID: 1582658

14. Sobel J. Vaginitis. The New England Journal of Medicine. 1997; 337(26):1896–1903. PMID: 9407158

15. Bilardi JE, Walker S, Temple-Smith M, McNair R, Mooney-Somers J, Bellhouse C, et al. The burden of
bacterial vaginosis: Women’s experience of the physical, emotional, sexual and social impact of living
with recurrent bacterial vaginosis. PLoS ONE. 2013; 8(9):e74378. doi: 10.1371/journal.pone.0074378
PMID: 24040236

16. Bradshaw CS, Morton AN, Hocking J, Garland SM, Morris MB, Moss LM, et al. High recurrence rates of
bacterial vaginosis over the course of 12 months after oral metronidazole therapy and factors associ-
ated with recurrence. J Infect Dis. 2006; 193(11):1478–1486. PMID: 16652274

BV Onset Triggers and Exacerbating Factors for Recurrence

PLOS ONE | DOI:10.1371/journal.pone.0150272 March 1, 2016 13 / 15

http://www.ncbi.nlm.nih.gov/pubmed/8124116
http://www.ncbi.nlm.nih.gov/pubmed/7491137
http://dx.doi.org/10.1086/657320
http://www.ncbi.nlm.nih.gov/pubmed/21067371
http://www.ncbi.nlm.nih.gov/pubmed/16310150
http://dx.doi.org/10.1371/journal.pone.0057688
http://www.ncbi.nlm.nih.gov/pubmed/23472099
http://www.ncbi.nlm.nih.gov/pubmed/15502678
http://www.ncbi.nlm.nih.gov/pubmed/8749623
http://www.ncbi.nlm.nih.gov/pubmed/17611235
http://www.ncbi.nlm.nih.gov/pubmed/20429087
http://www.ncbi.nlm.nih.gov/pubmed/1582658
http://www.ncbi.nlm.nih.gov/pubmed/9407158
http://dx.doi.org/10.1371/journal.pone.0074378
http://www.ncbi.nlm.nih.gov/pubmed/24040236
http://www.ncbi.nlm.nih.gov/pubmed/16652274


17. Fethers KA, Fairley CK, Hocking JS, Gurrin LC, Bradshaw CS. Sexual risk factors and bacterial vagino-
sis: a systematic review and meta-analysis. Clin Infect Dis. 2008; 47(11):1426–1435. doi: 10.1086/
592974 PMID: 18947329

18. Fethers KA, Fairley CK, Morton A, Hocking JS, Hopkins C, Kennedy LJ, et al. Early sexual experiences
and risk factors for bacterial vaginosis. J Infect Dis. 2009; 200(11):1662–1670. doi: 10.1086/648092
PMID: 19863439

19. Bradshaw CS, Walker SM, Vodstrcil LA, Bilardi JE, LawM, Hocking JS, et al. The influence of behav-
iours and relationships on the vaginal microbiota of women and their female partners: TheWOWHealth
Study. J Infect Dis. 2013; 209:1562–1572. doi: 10.1093/infdis/jit664 PMID: 24285846

20. Verstraelen H, Verhelst R, Vaneechoutte M, Temmerman M: The epidemiology of bacterial vaginosis in
relation to sexual behaviour. BMC Infect Dis 2010, 10(1):81.

21. Marrazzo JM, Thomas KK, Fiedler TL, Ringwood K, Fredricks DN. Risks for acquisition of bacterial vag-
inosis among women who report sex with women: A cohort study. PLoS ONE. 2010; 5(6):e11139. doi:
10.1371/journal.pone.0011139 PMID: 20559445

22. Schwebke JR, Desmond R. Risk factors for bacterial vaginosis in women at high risk for sexually trans-
mitted diseases. Sex TransmDis. 2005; 32(11):654–658. PMID: 16254538

23. Cherpes TL, Hillier SL, Meyn LA, Busch JL, Krohn MA. A delicate balance: risk factors for acquisition of
bacterial vaginosis include sexual activity, absence of hydrogen peroxide-producing lactobacilli, black
race, and positive herpes simplex virus type 2 serology. Sex Transm Dis. 2008; 35(1):78–83. PMID:
17989585

24. Koumans EH, Sternberg M, Bruce C, McQuillan G, Kendrick J, Sutton Met al. The relevance of bacterial
vaginosis in the United States, 2001–2004; Associations with symptoms, sexual behaviors, and repro-
ductive health. Sex Transm Dis. 2007; 34(11):864–869.

25. Gray RH, Wawer MJ, Serwadda D, Kigozi G. The role of male circumcision in the prevention of human
papillomavirus and HIV infection. J Infect Dis. 2009; 199(1):1–3. doi: 10.1086/595568 PMID:
19086812

26. Hutchinson KB, Kip KE, Ness RB. Vaginal douching and development of bacterial vaginosis among
women with normal and abnormal vaginal microflora. Sex Transm Dis. 2007; 34(9):671–675. PMID:
17413534

27. Nelson DE, Dong Q, Van Der Pol B, Toh E, Fan B, Katz BP, et al. Bacterial communities of the coronal
sulcus and distal urethra of adolescent males. PLoS ONE. 2012; 7(5):e36298. doi: 10.1371/journal.
pone.0036298 PMID: 22606251

28. Calzolari E, Masciangelo R, Milite V, Verteramo R. Bacterial vaginosis and contraceptive methods. Int J
Gynaecol Obstet. 2000; 70(3):341–346. PMID: 10967168

29. Nansel TR, Riggs MA, Yu K-F, AndrewsWW, Schwebke JR, Klebanoff MA. The association of psycho-
social stress and bacterial vaginosis in a longitudinal cohort. Am J Obstet Gynecol. 2006; 194(2):381–
386. PMID: 16458633

30. Ness RB, Hillier SL, Richter HE, Soper DE, StammC, McGregor J, et al. Douching in relation to bacte-
rial vaginosis, lactobacilli, and facultative bacteria in the vagina. Obstet Gynecol. 2002; 100(4):765–
772. PMID: 12383547

31. Royce RA, Jackson TP, Thorp JM Jr., Hillier SL, Rabe LK, Pastore LM, et al. Race/ethnicity, vaginal
flora patterns, and pH during pregnancy. Sex Transm Dis. 1999; 26(2):96–102. PMID: 10029984

32. Mehta SD. Systematic review of randomized trials of treatment of male sexual partners for improved
bacteria vaginosis outcomes in women. Sex Transm Dis. 2012; 39(10):822–830. PMID: 23007709

33. Potter J. Should sexual partners of women with bacterial vaginosis receive treatment? Br J Gen Pract.
1999; 49(448):913–918. PMID: 10818662

34. Centre for Disease Control and Prevention. Bacterial vaginosis—CDC Fact Sheet. Available at: http://
www.cdc.gov/std/bv/stdfact-bacterial-vaginosis.htm Accessed 14th November 2015.

35. Clinical Effectiveness Group, British Association for Sexual Health and HIV (BASHH). National guide-
line for the management of bacterial vaginosis. London (UK): BASHH. Available at: http://www.bashh.
org/documents/4413.pdf Accessed 10th August 2015.

36. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-
item checklist for interviews and focus groups. Int J Qual Health Care. 2007; 19(6):349–357. PMID:
17872937

37. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006; 3(2):77–101.

38. Gribch C. Qualitative data analysis: An introduction Second edn. London: Sage Publications Ltd;
2013.

BV Onset Triggers and Exacerbating Factors for Recurrence

PLOS ONE | DOI:10.1371/journal.pone.0150272 March 1, 2016 14 / 15

http://dx.doi.org/10.1086/592974
http://dx.doi.org/10.1086/592974
http://www.ncbi.nlm.nih.gov/pubmed/18947329
http://dx.doi.org/10.1086/648092
http://www.ncbi.nlm.nih.gov/pubmed/19863439
http://dx.doi.org/10.1093/infdis/jit664
http://www.ncbi.nlm.nih.gov/pubmed/24285846
http://dx.doi.org/10.1371/journal.pone.0011139
http://www.ncbi.nlm.nih.gov/pubmed/20559445
http://www.ncbi.nlm.nih.gov/pubmed/16254538
http://www.ncbi.nlm.nih.gov/pubmed/17989585
http://dx.doi.org/10.1086/595568
http://www.ncbi.nlm.nih.gov/pubmed/19086812
http://www.ncbi.nlm.nih.gov/pubmed/17413534
http://dx.doi.org/10.1371/journal.pone.0036298
http://dx.doi.org/10.1371/journal.pone.0036298
http://www.ncbi.nlm.nih.gov/pubmed/22606251
http://www.ncbi.nlm.nih.gov/pubmed/10967168
http://www.ncbi.nlm.nih.gov/pubmed/16458633
http://www.ncbi.nlm.nih.gov/pubmed/12383547
http://www.ncbi.nlm.nih.gov/pubmed/10029984
http://www.ncbi.nlm.nih.gov/pubmed/23007709
http://www.ncbi.nlm.nih.gov/pubmed/10818662
http://www.cdc.gov/std/bv/stdfact-bacterial-vaginosis.htm
http://www.cdc.gov/std/bv/stdfact-bacterial-vaginosis.htm
http://www.bashh.org/documents/4413.pdf
http://www.bashh.org/documents/4413.pdf
http://www.ncbi.nlm.nih.gov/pubmed/17872937


39. Vodstrcil LA, Walker SM, Hocking JS, LawM, Forcey DS, Fehler G, et al. Incident bacterial vaginosis
(BV) in women who have sex with women is associated with behaviors that suggest sexual transmis-
sion of BV. Clin Infect Dis. 2015; 60(7):1042–1053. doi: 10.1093/cid/ciu1130 PMID: 25516188

40. Bradshaw CS, Vodstrcil LA, Hocking JS, LawM, Pirotta M, Garland SM, et al. Recurrence of bacterial
vaginosis is significantly associated with posttreatment sexual activities and hormonal contraceptive
use. Clin Infect Dis. 2013; 56(6):777–786. doi: 10.1093/cid/cis1030 PMID: 23243173

41. Johnson SR, Griffiths H, Humberstone FJ. Attitudes and experience of women to common vaginal
infections. J Low Genit Tract Dis. 2010; 14(4):287–294. doi: 10.1097/LGT.0b013e3181d85bb7 PMID:
20885154

42. Karasz A, Anderson M. The vagina monologues: women's experiences of vaginal complaints in a pri-
mary care setting. Soc Sci Med. 2003; 56(5):1013–1021. PMID: 12593874

43. East L, Jackson D, Peters K, O’Brien L. Disrupted sense of self: Young women and sexually transmitted
infections. J Clin Nurs. 2010; 19(13‐14):1995–2003. doi: 10.1111/j.1365-2702.2009.03183.x PMID:
20920025

44. Foster LR, Byers ES. Predictors of stigma and shame related to sexually transmitted infections: Atti-
tudes, education, and knowledge. Can J Hum Sex. 2008; 17(4):193.

45. Hood JE, Friedman AL. Unveiling the hidden epidemic: a review of stigma associated with sexually
transmissible infections. Sex Health. 2011; 8(2):159–170. doi: 10.1071/SH10070 PMID: 21592429

46. Nack A: Bad girls and fallen women: Chronic STD diagnoses as gateways to tribal stigma. Symb Inter-
act. 2002; 25(4):463–485.

47. Newton DC, McCabe MP. A theoretical discussion of the impact of stigma on psychological adjustment
to having a sexually transmissible infection. Sex Health. 2005; 2(2):63–69. PMID: 16335743

48. Newton DC, McCabe MP. Sexually transmitted infections: Impact on individuals and their relationships.
J Health Psychol. 2008; 13(7):864–869. doi: 10.1177/1359105308095058 PMID: 18809636

49. Daley EM, Perrin KMK, McDermott RJ, Vamos CA, Rayko HL, Packing-Ebuen JL, et al. The psychoso-
cial burden of HPV Amixed-method study of knowledge, attitudes and behaviors among HPV+
women. J Health Psychol. 2010; 15(2):279–290. doi: 10.1177/1359105309351249 PMID: 20207671

50. McCaffery K, Waller J, Nazroo J, Wardle J. Social and psychological impact of HPV testing in cervical
screening: a qualitative study. Sex Transm Infect. 2006; 82(2):169–174. PMID: 16581749

BV Onset Triggers and Exacerbating Factors for Recurrence

PLOS ONE | DOI:10.1371/journal.pone.0150272 March 1, 2016 15 / 15

http://dx.doi.org/10.1093/cid/ciu1130
http://www.ncbi.nlm.nih.gov/pubmed/25516188
http://dx.doi.org/10.1093/cid/cis1030
http://www.ncbi.nlm.nih.gov/pubmed/23243173
http://dx.doi.org/10.1097/LGT.0b013e3181d85bb7
http://www.ncbi.nlm.nih.gov/pubmed/20885154
http://www.ncbi.nlm.nih.gov/pubmed/12593874
http://dx.doi.org/10.1111/j.1365-2702.2009.03183.x
http://www.ncbi.nlm.nih.gov/pubmed/20920025
http://dx.doi.org/10.1071/SH10070
http://www.ncbi.nlm.nih.gov/pubmed/21592429
http://www.ncbi.nlm.nih.gov/pubmed/16335743
http://dx.doi.org/10.1177/1359105308095058
http://www.ncbi.nlm.nih.gov/pubmed/18809636
http://dx.doi.org/10.1177/1359105309351249
http://www.ncbi.nlm.nih.gov/pubmed/20207671
http://www.ncbi.nlm.nih.gov/pubmed/16581749


Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Bilardi, J;Walker, S;Mooney-Somers, J;Temple-Smith, M;McNair, R;Bellhouse, C;Fairley,
C;Chen, M;Bradshaw, C

Title:
Women's Views and Experiences of the Triggers for Onset of Bacterial Vaginosis and
Exacerbating Factors Associated with Recurrence

Date:
2016-03-01

Citation:
Bilardi, J., Walker, S., Mooney-Somers, J., Temple-Smith, M., McNair, R., Bellhouse, C.,
Fairley, C., Chen, M. & Bradshaw, C. (2016). Women's Views and Experiences of the
Triggers for Onset of Bacterial Vaginosis and Exacerbating Factors Associated with
Recurrence. PLOS ONE, 11 (3), https://doi.org/10.1371/journal.pone.0150272.

Persistent Link:
http://hdl.handle.net/11343/262118

License:
CC BY

http://hdl.handle.net/11343/262118
CC%20BY

