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General Practice In Action

VULVOVAGINAL CANDIDIASIS (VVC)
is a common problem, causing signifi-
cant morbidity and affecting women’s
wellbeing. It results in major costs to the
healthcare system,1-3 with annual costs
in the United States estimated at
$US1.8 billion.4

Access to over-the-counter (OTC)
medications allows women to self-diag-
nose and treat vaginal symptoms.5,6

Although this increases women’s auton-
omy, there are concerns about the accu-
racy of  se l f -diagnosis  and the
appropriateness of OTC medication
choice,7 as well as fears of cross-resist-
ance of Candida spp to imidazoles
resulting from inappropriate use.8

Studies of the extent of the impact of
symptoms of VVC on women and how
they manage them are limited by this
difficulty of accurate self-diagnosis.7

Given this limitation, studies in the
United States have shown that a high
proportion of women use OTC antifun-
gal agents or alternative treatments for
chronic vaginal symptoms,9,10 and that
more than half of a group of white
women consulted a doctor for their
most recent episode of vulvovaginitis.11

A study in the United Kingdom found
that a third of women had bought OTC
antifungal medications for vulvovagin-
itis,2 and that women often used alter-
native treatments in addition to OTC
antifungal agents.3

Cohort and case–control studies have
found a significant association between
taking antibiotics and developing
VVC.12-14 A comprehensive literature
search found only one US prospective
community-based study in which 28%
of 78 women developed symptomatic
microbiologically proven candidal post-
antibiotic vulvovaginitis (PAV).15

Australian community data are lack-
ing. We found no published research of
how women specifically manage the
problem of PAV. We report here a cross-
sectional study exploring how often
symptoms of PAV occur, how women
manage these symptoms, and whether
concern about PAV affects their deci-
sions regarding antibiotic use.

METHODS

General practices

An alphabetical list of general practices
was obtained from a large Melbourne
Division of General Practice. Practices

to approach were chosen by a compu-
ter-generated list of random numbers.

Reception staff at the participating
general practices received an hour of
training in preparation for the study and
almost daily visits from an experienced
research assistant.16 Over a period of 2
weeks in February 2000, reception staff
were asked to give a questionnaire to
each eligible patient to complete while
in the waiting room.

Survey

The questionnaire was compiled from
literature on VVC and PAV,12,17 and
pilot-tested with a convenience sample
of women. In the questionnaire, VVC
(“thrush”) was defined as vaginal itch,
irritation and/or discharge, and PAV as
these symptoms occurring within one
month of taking antibiotics. Fifteen
items were arranged in four sections:
lifetime experience of VVC; experience
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of and risk factors for PAV/VVC
in the previous month; self-man-
agement of PAV; and demo-
graphic information.

Study sample

Women aged between 18 and 70
years were eligible for the study.
Exclusion criteria were factors
that would prevent women from
completing the survey — major
illness, visual or motor impair-
ment, or inability to speak Eng-
lish.

Ethical approval

The Human Research Ethics
Committee of the University of
Melbourne approved the study.

Statistical analysis

Assuming that 20% of women
patients in general practice will
have been prescribed antibiotics
in the previous month, then 1390
women would be required from
five general practices to yield an
estimate of 25% of PAV with a
margin of error of 6%, assuming
an intraclass correlation of 0.01.

The age distribution of the
study sample was compared with
that of the population of the
North West Melbourne Division
of General Practice, and 95% CIs
for the study sample were
adjusted for clustering effect.
(This takes into account the fact
that women who choose to attend
a particular clinic may have simi-
lar characteristics that differenti-
ate them from other groups of
women.) Age was summarised as
mean (SD). All other variables
were summarised as frequencies and
percentages. Prevalence estimates and
percentages are presented with 95% CIs
adjusted for clustering effect. Associa-
tions between categorical variables were
examined using Pearson’s �2 statistic,
with adjustment for clustering effect
using the Rao and Scott second-order
correction.18 Analysis was performed
using Stata 7.0.19

RESULTS

Of the 16 practices approached, four
were ineligible (one solo practitioner

was on holidays, one clinic had closed
and two had populations unsuitable for
the subject of the study — one was for
army personnel and the other had eld-
erly, non-English speaking patients).
Of the remaining 12 practices, five
agreed to participate. The location of
these five clinics ranged from inner city
to outer suburban Melbourne. Their
patients had a mixture of ages from
young families and students to elderly
people, with SEIFA codes ranging
from 3 to 9 (Socio Economic Indexes
For Areas: 1 = lowest socioeconomic
group and 11 = highest).21

Sample

The response rate was 86%
(1117/1298), after 103 women
were excluded, mainly due to poor
literacy in English. The propor-
tion of eligible subjects missed at
each clinic ranged from 0 to 38%
(see Pirotta et al for a discussion
of waiting-room sampling16).

The mean age of participants
was 39.5 years (SD, 13 years).
The distribution of ages was close
to that of the regional population
(Box 1), with women under 25
and over 60 years being slightly
under-represented. Four per cent
of participants had completed pri-
mary school only, 49% had com-
pleted secondary school and 47%
had tertiary qualifications.

As many women did not answer
all questions, the denominators
given vary.

Prevalence and incidence 
of vulvovaginitis

Because VVC cannot be verified
without confirmation from micro-
biological specimens, the results
presented refer to vulvovaginitis.
Box 2 shows how frequently
women experienced these symp-
toms. In the previous year, 15% of
the sample reported vulvovaginitis
once, a further 15% twice and
11% more than twice. Over 7%
reported four or more episodes in
the previous year. Just over 2% of
the sample reported symptoms of
vulvovaginitis occurring over 10
times a year. Of women who had
ever experienced vulvovaginitis,
47% (95% CI, 45%–50%)
reported a history of these symp-

toms after taking antibiotics.
The rate of reported PAV in women

who had taken antibiotics in the previ-
ous month was 23%; however, poor
sampling at one clinic may limit the
reliability of this figure. It was not possi-
ble to estimate the rate of PAV by
antibiotic type because of small num-
bers in each group.

Prevention of PAV

The following information pertains to
the 798 women who self-reported a past
history of vulvovaginitis. These women
were asked what strategies they used for

1: Comparison of age distribution of the 
population of North West Melbourne Division 
of General Practice20 and that of the sample

Age 
group

Population of NW 
Melbourne Study sample* 95% CI†

20–24 9 972 (12.4%) 93 (8.9%) 6.7%–11.1%

25–29 11 056 (13.7%) 182 (17.5%) 14.7%–20.3%

30–34 10 484 (13.0%) 151 (14.5%) 8.8%–20.2%

35–39 9 737 (12.1%) 126 (12.1%) 4.1%–20.1%

40–44 8 691 (10.8%) 102 (9.8%) 5.3%–14.2%

45–49 8 202 (10.2%) 124 (11.9%) 7.6%–16.2%

50–54 6 351 (7.9%) 94 (9.0%) 4.5%–13.5%

55–59 5 785 (7.2%) 91 (8.7%) 5.6%–11.8%

60–64 5 318 (6.6%) 43 (4.1%) 0.2%–8.1%

65–69 4 990 (6.2%) 36 (3.4%) 1.8%–5.1%

Total 80 586 (100.0%) 1 042 (100.0%)

* Excludes women aged 17–19 years and > 70 years, as population 
data were not available for these age groups.  † 95% CI for the sample 
percentages adjusted for clustering effect.

2: Self-reported symptoms of vulvovaginitis

No. of 
women

No. (%) of 
women with 
symptoms 95% CI†

Symptoms of vulvovaginitis

Ever 1089 798 (73.3%) 66.7%–79.8%

In previous month 1015 263 (25.9%) 19.6%–32.2%

In previous 12 months 1027 426 (41.5%) 32.2%–50.7%

Ever after course of 
antibiotics

1089 379 (34.8%) 30.8%–38.8%

Antibiotic therapy

Antibiotics in previous 
month

1005 121 (12.0%) 8.2%–15.9%

Symptoms during or 
after antibiotics in 
previous month

120* 28 (23.3%) 1.0%–45.7%

* One subject with an inconsistent response was excluded.  
† 95% CI for percentages adjusted for clustering effect.
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prevention of PAV and which type of
health professional they would consult
(Box 3). Yoghurt or some type of lacto-
bacillus product was nominated by
40%: 29% took it orally, 7% orally and
per vaginum, 3% per vaginum only,
with the final 1% not indicating a pre-
ferred route.

Fewer than 2% of women used the
fol lowing methods or products
(grouped together as “other agents” in
Box 3): clothing, soap or washing-deter-
gent modifications; dietary modifica-
tions; Chinese herbs, bicarbonate of
soda, vitamins, cortisone, Vasoline,
Betadine, vitamin B12 and folic acid,
Ural, buttermilk, fluconazole, lavender
oil, Valerian, cranberry juice, and pau
d’arco.

For advice about prevention of PAV,
7% of women (54/748) would consult a
complementary therapist, and if a par-
ticular therapist was specified, naturo-
paths (12 women) and herbalists (five
women) were the most common.

Treatment of PAV (Box 3)

Yoghurt/lactobacillus was used orally by
29% of women, per vaginum by 3%,
and both orally and per vaginum by 9%;
the remaining 1% did not specify.

Less commonly used treatments
included vinegar, tea tree oil, wearing
cotton or light clothing, new or cotton
underwear, alteration to diet (eg, reduc-
ing yeast, sugar, dairy products and
wine), personal hygiene measures (eg,
taking baths instead of showers, and
changing or avoiding soaps).

For treatment of PAV, 7% of women
would consult a complementary thera-
pist, usually a naturopath or herbalist.

Correlation between prevention 
and treatment

There was a degree of correlation in
women’s choice of therapy for preven-
tion and treatment of PAV: 319 of the
798 women who had experienced symp-
toms of vulvovaginitis in the past used
antifungal agents for both treatment
and prevention of PAV; 258 used lacto-
bacillus/yoghurt; five used tea tree oil
and four used saltwater baths.

Concern about taking antibiotics

Box 4 shows women’s responses to
whether they were concerned about
developing PAV and whether that con-
cern would influence their decision to
take a course of antibiotics.

DISCUSSION

The major findings of this study are that
vulvovaginitis after taking antibiotics is
common, women are concerned about
it, and, despite the ready availability of
OTC antifungal medications, they often
use an unproven complementary ther-
apy (lactobacillus) to prevent or treat
PAV.

This is the first study of how women
attending general practice manage vul-
vovaginal symptoms in the context of
taking antibiotics. The five randomly
chosen general practices provided a
good variety of types of practices and
socioeconomic areas. A potential weak-
ness of cross-sectional studies is the
degree of representativeness of the pop-
ulation from which the sample was
drawn. It is unlikely (but possible) that
the practice populations of the general
practices unable to take part may have
differed from those of the participating
practices. Similarly, the generalisability
of these results to the rest of Australia
may be limited. A general practice wait-
ing-room population may be less likely
than the broader population to use
complementary medicines or consult
complementary therapists, and is more
likely to have been unwell or to have
used medications recently. The data
were collected in summer and it is not
known whether this influences the prev-
alence or experience of PAV.

Reliance on self-reported symptoms,
with no confirming microbiological
data, has limitations.17 However, the
symptoms of vaginal itch and discharge
have a high positive predictive value for
VVC (91%) in women taking anti-
biotics.15 Self-diagnosis of VVC in
other settings may be inaccurate, so
our study can only claim to report
symptoms suggestive of and inter-
preted by women as VVC. Certainly, a
large number of women in our survey
reported symptoms of VVC in the pre-
vious month. However, as their treat-
ment decisions were based on their
perceived symptoms, these findings
have clinical relevance for both the
women and their practitioners.

Australian women use a wide range of
medications to prevent and treat PAV, as
did UK women for VVC.3 Surprisingly,
49% of women with a history of symp-
toms suggestive of VVC, after taking
prescribed antibiotics, would use an

3: Agents used and health advice sought by women with a self-reported 
history of vulvovaginitis to prevent and treat post-antibiotic 
vulvovaginitis (PAV)*

Prevention (n=751)† Treatment (n=705)‡

No. (%) of women 95% CI No. (%) of women 95% CI§

Agents

Antifungal agents 367 (49.3%) (44.5%–54.0%) 444 (63.2%) (60.0%–66.3%)

Yoghurt/lactobacillus 298 (39.7%) (32.0%–47.4%) 300 (42.6%) (32.0%–53.2%)

Tea tree oil 5 (0.7%) (0–1.6%) 5 (0.7%) (0–1.7%)

Vinegar 5 (0.7%) (0–1.4%) 9 (1.3%) (0.1%–2.5%)

Saltwater baths 4 (0.5%) (0–1.4%) 136 (19.4%) (14.7%–24.1%)

Other agents¶ 17 (2.3%) (1.1%–3.5%) 25 (3.6%) (1.8%–5.4%)

Health advice

Consult doctor 419/750 (55.9%) (51.6%–60.1%)

Consult GP 488/711 (68.6%) (63.1%–74.2%)

Consult gynaecologist 82/693 (11.8%) (7.4%–16.3%)

Consult 
complementary 
therapist

54/748 (7.2%) (4.1%–10.3%) 48/701 (6.9%) (3.2%–10.5%)

* There are discrepancies in the denominator because of missing data. † Available responses ranged 
between 738 and 751.  ‡ Available responses ranged between 690 and 705.  § 95% CI for percentages 
adjusted for clustering effect.  ¶ For a list of other agents, see text. If women listed more than one “other” 
therapy for the treatment and prevention of possible PAV, they were only included once.
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antifungal agent as prophylaxis. The
women in our sample used OTC anti-
fungal agents more commonly than
women in a UK study,2 but less fre-
quently than those in US studies in
which the context was chronic vaginal
symptoms.9,10 As in the US studies,
about 40% of the women used yoghurt
or lactobacillus products to prevent or
treat PAV. Women in our sample pre-
ferred the oral route; however, at the
time of our survey there were no con-
venient per-vaginum forms of these
therapies commercially available.
Despite the popularity among women of
complementary and alternative prod-
ucts for this indication, there is no
evidence that any of these treatments
are effective. The limited research in
this area has shown promising but
inconclusive results for the effectiveness
of lactobacillus in treating recurrent
VVC.22-25

The prevalence of PAV we found
(23%) is similar to that found in a
previous US study (28%).15 However,
the reliability of this estimate is limited
by the variability between practices and
the small numbers of surveyed women
who had taken antibiotics in the previ-
ous month. The self-reported preva-
lence of symptoms of recurrent VVC in
our study (7%), and the reported rate of
a history of VVC (72%), are consistent
with previously reported rates.17

The 19% of women with a history of
vulvovaginitis who would not take pre-
scribed antibiotics because of concerns
about developing PAV have important
implications for practice, as have the 7%
of women with a history of vulvovaginitis
who would consult a complementary
therapist about prevention or treatment
of PAV. Because women can now self-
medicate with OTC and other remedies,
general practitioners may be less aware of
women’s concerns about PAV. When pre-
scribing antibiotics, they should enquire
about a history of PAV and offer advice
about its prevention. We are currently
undertaking a randomised controlled
trial to determine the effectiveness of the
commonly used complementary therapy,
lactobacillus, for prevention of PAV
(<http://www.pav.unimelb.edu.au>).
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4: Concern about post-antibiotic vulvovaginitis (PAV) in women with 
a self-reported history of vulvovaginitis (“thrush”), with and without 
a history of PAV (n=798)*

Ever had 
“thrush”

No history 
of PAV History of PAV P†

Level of concern

Not at all concerned 312 (41.8%) 253 (68.2%) 59 (15.7%) < 0.001

Slightly concerned 175 (23.4%) 64 (17.3%) 111 (29.5%)

Moderately to very concerned 260 (34.8%) 54 (14.6%) 206 (54.8%)

“I do not take antibiotics because of concern about PAV”

Disagree 596 (80.7%) 311 (84.3%) 285 (77.0%) 0.004

Agree 143 (19.4%) 58 (15.7%) 85 (23.0%)

Of those who would not take antibiotics (n = 143)

Would tell doctor about not taking 
antibiotics‡

101 (70.6%) 36 (62.1%) 65 (76.5%) 0.07

Would not tell doctor‡ 31 (21.7%) 17 (29.3%) 14 (16.5%)

May or may not tell doctor§ 11 (7.7%) 5 (8.6%) 6 (7.1%)

* There are discrepancies in totals because of missing responses.  † P value calculated using Pearson’s �2 
statistic, adjusted for clustering effect of practices.  ‡ Listed as two yes/no statements. § These 11 women 
answered yes to both questions.
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