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A B S T R A C T

Objectives: The objectives were to determine the frequency of Candida species in women of different age

groups as well as to suggest the criteria for the diagnosis of vulvovaginal candidiasis (VVC).

Study design: A prospective study of vulvovaginal candidiasis was carried out using laboratory diagnosis,

with the estimation of vaginal pH and the direct microscopic and biochemical examination of vaginal

discharge/secretions. Vaginal cultures for Candida species were collected from 1050 women with

vulvovaginal symptoms.

Results: Out of 1050 women, 215 (20.47%) were positive for Candida species. Of 215 women, 172 (80%)

had pH within the normal range and 167 (77.67%) were showing yeast cells and mycelia on direct

microscopic examination. Candida albicans accounted for 46.9% of cases, Candida glabrata 36.7%, Candida

parapsilosis 10.2%, Candida tropicalis 2.8%, Candida krusei 1.4%, and Candida kiefer 1.9%. The frequency of

culture positivity was related to pregnancy (P < 0.001), an increase in parity (P < 0.001), and use of oral

contraceptives (P < 0.001) and antibiotics (P < 0.001). The most common signs and symptoms in 215

women with positive cultures were pruritus with or without vaginal discharge and vaginal erythema.

Conclusion: Our study suggests that vulvovaginal candidiasis can only be diagnosed by using clinical

criteria in correlation with vulvovaginal symptoms and Candida cultures.

� 2009 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Every year almost 10 million women visit physicians with the
common gynecological disorder, vaginitis [1]. Most of the women
who attend health care clinics have the common problem of
vulvovaginal candidiasis (VVC). Nearly 75% of all women have
fungal vulvovaginitis at least once or more in their lives. Moreover,
nearly 40–50% women may have a second episode of vulvovaginal
candidiasis in their life, whereas 5% of women have reported
having recurrent vulvovaginal candidiasis (RVC). It has also been
reported previously that 75% of women are affected by VVC during
their child-bearing years [2].

The most common clinical manifestations of vulvovaginal
candidiasis are pruritus, hyperemia, vaginal discomfort and
leucorrhea, burning, soreness, abnormal vaginal discharge, dys-
pareunia, and vaginal and vulvar erythema, which may cause
problems in marital and sexual relations. The most common
predisposing host factors are uncontrolled diabetes mellitus,
immunosuppression, pregnancy, and hormone replacement ther-
apy [3]. In addition to the other factors, immunity due to the local
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defense mechanism of the vaginal compartment and actual
hormonal status are potential candidates for pathogenesis [4].

The rate of colonization with Candida and symptomatic
vaginitis is higher during pregnancy. Moreover, the use of
contraceptives has been widely accepted as a potential risk factor
for Candida colonization [5]. In a study in which vulvovaginal
candidiasis was self-diagnosed, more than half of the patients did
not have yeast confirmed as a causative organism [6]. Most of the
patients fail to respond to antifungal therapy, which is mainly due
to an incorrect diagnosis [7]. The majority of true cases are caused
mainly by Candida albicans. The mechanisms of defense in the host
against VVC remain controversial [8]. The most common defense
mechanism in the vagina against C. albicans is the innate immune
response. C. albicans is a part of the normal vaginal flora in about
20–30% of women of childbearing age.

In view of the above background information, this study was
undertaken to determine the frequency of Candida species in
women of different age groups and to suggest criteria for the
diagnosis of vulvovaginal candidiasis (VVC).

2. Materials and methods

One thousand and fifty women aged 15–60 years attending the
obstetrics and gynecology outpatient department (OPD) with
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complaints of vaginal discharge and/or vaginal itching and
irritation were studied. After recording their personal medical
symptoms and reproductive history, vaginal swabs were collected
with the help of sterile transportable cotton swabs provided by Hi-
Media, followed by microscopic examination. Vaginal samples
were collected from the outer third of the vaginal wall with the
help of a dry sterile cotton-tipped swab for pH determination.
Next, the pH level of the vagina of all of the women was
determined using pH indicator paper (Macherey-Nagel, Duren,
Germany); the pH indicator range was 3.8–9. Vaginal discharge
and secretions of women were collected from the upper part of the
posterior vaginal fornix and the lateral vaginal wall using sterile
cotton swabs (Hi-Media, Mumbai). Then, the smear was prepared
from these samples and put onto glass slides. Microscopic
examination of each patient was carried out to detect the presence
of yeasts by Gram staining. Further microscopic examination was
performed using saline and 10% KOH preparations and subjected to
growth on Sabouraud Dextrose Agar (SDA) medium [9]. Pre-
sumptive species level identification was carried out using Hi-
Chrome Candida agar (Hi-Media, Mumbai). Hi-Chrome Candida
agar is a chromogenic medium with which a presumptive
identification of C. albicans, Candida glabrata, Candida tropicalis,
Candida krusei, and Candida parapsilosis can be made on the basis of
the morphology and colors of the colonies [10]. Further species
level identifications were made by germ tube production at 3 h
incubation in serum at 35 8C, and the morphology of corn meal
agar (CMA), sugar fermentation, and sugar assimilation tests were
also performed [11]. Further confirmation was obtained using
biochemical kits provided by Hi-Media, Mumbai. Data were
statistically analyzed using the Chi-squared test. Ethics approval
was received from the practitioners and patients attending the
gynecology OPD, JNMC, Aligarh, UP, India.

3. Results

Of 1050 women, 215 (20.47%) tested positive for Candida. Of
these 215 women, 172 (80%) had normal vaginal pH (4.0–5.0),
whereas the remaining 43 (20%) had a pH value above 5. Our
microscopic study for yeast cells and pseudohyphae was found to
be positive in 167 out of 215 women with positive culture
(77.67%). The ages of the women studied fell within the range 15–
60 years. The present study showed that the women of the 21–25
age group had the highest frequency of Candida-positive cultures
followed by the 26–30 age group, whereas the women aged above
46 years showed the lowest frequency of Candida-positive samples
(Table 1).

A total of six species of Candida were isolated from 215 women.
C. albicans had the highest frequency (46.9%) of the six Candida

species. The percentage of non-albicans species (53.04%) was
higher than that of albicans species (46.9%). Of the non-albicans
Table 1
Species distribution of Candida in women of different age groups.

Age

(years)

Candida

albicans

No. (%)

Candida

glabrata

No. (%)

Candida

parapsilosis

No. (%)

Candida

tropicalis

No. (%)

Cand

krus

No.

15–20 2 (25) 2 (25) 1 (12.5) 1 (12.5) 1 (1

21–25 47 (50.5) 32 (34.4) 10 (10.8) 2 (2.2) 1 (1

26–30 40 (48.2) 31 (37.4) 9 (10.8) 2 (2.4) 1 (1

31–35 4 (40) 4 (40) 2 (20) 0 0

36–40 4 (50) 4 (50) 0 0 0

41–45 3 (50) 2 (33.3) 0 1 (16.7) 0

46–50 1 (25) 3 (75) 0 0 0

51–55 0 1 (50) 0 0 0

55–60 0 0 0 0 0

Total 101 (46.9) 79 (36.7) 22 (10.2) 6 (2.8) 3 (1

Percentages are given in parenthesis. Total no. of patients studied = 1050.
species, C. glabrata was predominantly isolated (36.7%), whereas C.

krusei was found to be the least prevalent candidate (1.4%). The
percentages of C. parapsilosis, C. tropicalis, and Candida kiefer (10.2%,
2.8%, and 1.9%) are given in Table 1. The study of C. albicans

distribution among different age groups revealed that women of
the 21–25 age group had a higher frequency of C. albicans, followed
by the 26–30 and 41–45 age groups. C. glabrata and C. tropicalis had
the highest frequency among women of the 46–50 age group,
whereas C. parapsilosis was found to be the most prevalent in the
36–40 age group. C. krusei, C. tropicalis, and C. kiefer were the most
frequently found in women of the 15–20, 46–50, and 55–60 age
groups, respectively (Table 1).

Of the 215 women with positive culture, 172 (80%) presented
with complaints of pruritus with or without vaginal discharge and
43 (20%) with vaginal discharge only. The discharge varied from
watery to homogeneously thick, with negligible or no smell
(Table 2).

The potential risk factors for vulvovaginal candidiasis are
evaluated in Table 3. Vaginal erythema was more common in
women with positive cultures than in those with negative cultures
(P < 0.001). The incidence of VVC was more common in pregnant
women than in non-pregnant women (P < 0.001). There was a high
incidence of VVC in women with parity of P0 and P1 compared
with women with parity of >P2 (P < 0.001). A statistically
significant difference was observed in the incidence of VVC
between women who used oral contraceptives and women who
did not (P < 0.001). Moreover, women using antibiotics were found
to be more susceptible to VVC than non-users of antibiotics
(P < 0.001). A continuous increase in the incidence of VVC was
observed in women above the age of 30 years. The incidence of VVC
was found to be more frequent among women with unsatisfactory
genital hygiene than in those with satisfactory genital hygiene
(P < 0.001). Our study also revealed a statistically insignificant
difference between literate and illiterate women with regard to the
occurrence of VVC (P = 0.8).

4. Discussion

For the diagnosis of VVC, vaginal culture is the most sensitive
and accurate method of diagnosis compared with other methods
[12]. Moreover, pH and microscopic studies of vaginal secretions
could also be performed. In this study, 20.47% women were found
to have VVC, which has also been reported in earlier studies [13].

Vaginal pH estimation is a simple and economical test; it has
been widely used in cases of suspected VVC [14]. Previous studies
have shown that in VVC, the pH of the vagina remains within the
normal range [7,9,15]. Our study shows normal vaginal pH in 80%
of patients with positive Candida cultures, whereas 20% of cultures
show pH values>5 and this is probably due to mixed infection. The
mean vaginal pH was higher in women with C. glabrata infection
ida

ei

(%)

Candida

kiefer

No. (%)

Women in this age group

Positive culture No. (%) Negative culture No. (%)

2.5) 1 (12.5) 8 (3.7) 44 (5.3)

.07) 1 (1.070) 93 (43.3) 258 (30.9)

.2) 0 83 (38.6) 323 (38.7)

0 10 (4.65) 50 (6)

0 8 (3.7) 47 (5.6)

0 6 (2.8) 34 (4.1)

0 4 (1.9) 26 (3.1)

1 (50) 2 (0.9) 29 (3.5)

1 (100) 1 (0.5) 24 (2.9)

.4) 4 (1.9) 215 (20.5) 835 (79.5)



Table 2
Signs/symptoms of patients and their correlation with culture positivity (n = 1050).

Signs/symptoms Number P value

Culture positive (n) = 215 Culture negative (n) = 835

Pruritis with or without discharge 172 (80%) 442 (52.9%) <0.001

Vaginal erythema 160 (74.4%) 525 (62.9%) <0.001

Significant P value is <0.05.
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than those with C. albicans infection. Our findings are consistent
with those of previous work [9]. This is possibly due to the fact that
C. glabrata is associated with estrogen hormone depletion and
elevated pH levels in the vagina of postmenopausal women; it also
suggests that C. albicans is more susceptible to the variation in
estrogen hormones than C. glabrata [7,12].

Our microscopic study for yeast cells and pseudohyphae was
found to be positive in 167 of the 215 women with positive culture
(77.67%). Moreover, earlier workers [16] support these findings.
The difference in the sensitivity of direct microscopy may be due to
the difference in the concentration of yeast in different vaginal
secretions [10,17]. Direct microscopy is acceptable only if the
infection is severe. Therefore, if microscopy fails to diagnose
properly, vaginal swab cultures are important for testing for VVC.
The patient should be recommended for the vaginal swab culture
before starting antifungal therapy.

In the present study, C. albicans was the most frequently
isolated (46.9%) of all six Candida species, which has also been
reported by other co-workers [14,18], whereas some other authors
have reported C. glabrata to be a predominant species [19,20]. The
percentage occurrence of VVC due to non-albicans species (53.04%)
Table 3
Potential risk factors for vulvovaginal candidiasis.

Risk factors No. of patients

studieda

No. (%) of patients

positiveb

P value**

Pregnancy

Pregnant 250 190 (76) <0.001

Nonpregnant 800 25 (31)

Parity

P0 350 70 (20) <0.001

P1 500 50 (10)

>P2 200 95 (47.5)

Oral contraceptives

Users 200 115 (57.5) <0.001

Non-users 850 100 (11.8)

Antibiotics

Users 250 112 (44.8) <0.001

Non-users 800 103 (12.9)

Age group

15–20 52 8 (15.4)

21–25 341 83 (24.3)

26–30 416 93 (23.4)

31–35 60 10 (16.7)

36–40 55 8 (14.5)

41–45 40 6 (15)

46–50 30 4 (13.3)

51–55 31 2 (6.5)

56–60 25 1 (4)

Genital hygiene

Satisfactory 800 125 (15.6) <0.001

Unsatisfactory 250 90 (36)

Educational standard

Illiterate 750 155 (20.7) 0.8

Literate 300 60 (20)

a Total no. of patients studied = 1050.
b Patients showing positivity = 215.
** Significant P value is <0.05.
was higher compared with albicans species (46.9%) in the present
study, which is consistent with the earlier studies [6,9]. The
maximum occurrence of non-albican Candida reported is that of C.

glabrata, which is comparable to the results of our findings [6].
These non-albicans Candida species are comparatively nonpatho-
genic, but eventually they are elected, and begin emerging
frequently due to the extensive misuse of over the counter
antifungals, the use of single-dose oral and topical azoles
treatments, and the long-standing protection treatments of oral
azoles [21,22].

The maximum frequency of Candida-positive cultures in the
21–25 age group, closely followed by the 26–30 age group,
supports the reports of some other workers [12,18,23]. The
probable reason is active sexual relations in this age group, which
may cause frequent genital candidiasis. Other co-workers have
also reported the lowest frequency of Candida-positive cultures in
women aged above 41 years [12].

C. albicans was predominantly isolated from women of child-
bearing age (21–45 years), which is also supported by the findings
of others [18,23]. The possible reason is glycogen, which is
deposited due to the secretion of the estrogen hormone and
provides a favorable environment for the growth of C. albicans.
There is a report on the maximum frequency of occurrence of C.

glabrata in an advanced age group (45–55 years) [12], whereas C.

parapsilosis is found to be the second most prevalent non-albicans
Candida species after C. glabrata followed by C. tropicalis, C. krusei,
and C. kiefer [24]. The increase in the frequency of non-albicans
species is due to the drastic changes in the hormonal balance
during the menopause phase and the treatment of estrogen
hormones, aging, which will affect the immunity, and a long stay in
the hospital wards [25]. Thus, while testing the vaginal samples,
non-albicans species should also be taken into consideration for
the proper diagnosis of abnormal conditions.

Among the various symptoms, the presence of pruritus, in
culture-positive and culture-negative women, was statistically
significant (P < 0.001). The findings of the present study are in
agreement with those of other authors [9,26]. Some authors
reported 72% pruritus in culture-positive women and 47% in
culture-negative women [27]. The women suffering from VVC have
the complaint of a burning sensation of the vulval epithelium,
which is due to the metabolites of yeast and sometimes due to
vulvar skin infection [9]. Antifungal therapies to the vulva not only
facilitate infections, but also worsen contact dermatitis, which is
another of the complaints. Vulvar areas may present mixed
infection like vulvar dermatitis. Vaginal erythema was signifi-
cantly higher in culture-positive women than in culture-negative
women (P < 0.001). Some other authors also reported significantly
more complaints of vaginal erythema compared with culture-
negative women [9,26].

The study of various potential risk factors showed that Candida

positivity was significantly associated with pregnancy and an
increase in parity was also reported by other authors [6,9]. C.

albicans was more frequently isolated from the pregnant women
compared with non-pregnant women. This may be due to the
opportunistic nature of C. albicans. It is suggested that during
pregnancy there is high glycogen content in the vaginal tissues due
to the high level of hormones. Glycogen provides an excellent
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source of carbon for Candida [6]. Oral contraceptives have also
previously been reported to be a predisposing factor for VVC [9,17].
This is because of the high levels of estrogen occurring as the oral
contraceptive increases the colonization of Candida in the vagina
[17].

Candida infection was found to be common among women
using antibiotics (P < 0.001). Many authors have also reported high
incidences of VVC in women using antibiotics [9,16]. The
utilization of antibiotics may also intensify the symptoms by
inactivating the defensive vaginal flora [28].

Women with unsatisfactory genital hygiene showed signifi-
cantly higher incidence of VVC than those with satisfactory genital
hygiene (P < 0.001), as has also been shown by other workers
[9,16].

5. Conclusion

The culture positivity of Candida species in 20.47% of women
suggests that vulvovaginal candidiasis cannot be diagnosed only
by using clinical criteria; rather, vulvovaginal symptoms and
Candida cultures are also required. The incidence of VVC caused by
albicans and non-albicans species are common in women of
reproductive age. The important relationship between VVC and
certain epidemiological factors emphasizes the need to educate
women regarding genital hygiene, precise diagnosis, and punctual
treatment.
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