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INTRODUCTION 

Vulvovaginal candidiasis (VVC) is an opportunistic 

mucosal fungal infection and the second most common 

vaginal infection affecting women of reproductive age.
[1]

 

70-75% of the female population experience vaginal 

candidiasis at least once in their lifetime and up to 50% 

of them suffer from recurrent candidacies.
[2,3] 

The 

clinical symptoms and manifestations of VVC include 

cottage cheese-like vaginal discharge, swelling, pruritus, 

pain, irritation, burning sensation, dyspareunia, and 

dysuria of the lower genital tract.
[1,4] 

Vulvovaginal 

candidiasis is caused by uncontrolled overgrowth of 

candida yeast species, Risk factors for VC are 

pregnancy, uncontrolled diabetes, use of antibiotics, oral 

contraceptive, immune suppression status, over use of 

perfume, use of contraceptive.
[5]

 Several studies have 

shown that prevalence of Candida among pregnant 

women is higher than that in nonpregnant women, and it 

tends to increase with the progression of the 

pregnancy.
[3,6]

 Some emerging data have also suggested 

that VVC during pregnancy might be associated with 

increased risk of complications, such as premature 

rupture of membranes, preterm labor, chorioamnionitis, 

and congenital cutaneous candidiasis.
[7]

 According to 

most reports, C. albicans is responsible for the largest 

number of VVC, contributing to 85-90% of symptomatic 

episodes of vaginal candidiasis.
[8]

 Non-albicans 

Candida species, including among others C. glabrata, C. 

tropicalis, and C. krusei, are now emerging as 

identifiable causes of VVC and differ considerably with 

regard to epidemiology, virulence, and antifungal drug 

susceptibility.
[9,2,10] 

C. albicans has been documented to 

be the major cause of VVC, but the proportion of non-

albicans Candida species appears to be increasing in last 

few decades. 

 

MATERIAL AND METHODS 

Sampling criteria. This is cross-sectional study was 

carried out in the Department of Microbiology, at a 

tertiary care hospital of central India between February 

2018 to march 2019. All female patients in the 

reproductive age group (18-49 years) fulfilling the 

clinical criteria of Vulvovaginitis i.e. those with vaginal 

discharge, irritation, itching with or without pain and 

willing to give consent for the study were invited to 

participate. 

 

Specimen and tests. Three high vaginal swabs were 

collected from each patient using sterile cotton-tipped 

swabs. Collected specimen was transported immediately 

(within 30 minutes) to the laboratory in sterile tubes 

without using transport media. One swab was used for 

wet mount and second one for Gram staining.
[11]

 Third 

swab was used for culture on Sabouraud’s Dextrose agar 

(SDA). Inoculated SDA culture tubes were incubated at 

25C for three to four days. Identification of culture 

growth was done by colony characteristics (smooth, 

white to cream coloured colonies were identified as those 
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ABSTRACT 

Introduction-. Vulvovaginal candidiasis (VVC) is an opportunistic mucosal fungal infection in addition to the 

second most common vaginal infection affecting women of reproductive age. Risk factor releated data are very 

limited in India. Objective-A cross section study was performed to study the prevelance of vulvovaginal candida 

infection and species specific distribution  of Vulvovaginal candidiasis. Methodology – A total no of 200 patients 

in the reproductive age group (18-49 years) fulfilling the clinical criteria of Vulvovaginitis are included in this 

study. 3 high vaginal swabs  were collected. One swab was used  for  KOH wet mount, 2
nd

 used for  gram staining 

and the 3
rd

  swab was used for culture  on Sabouraud's dextrose agar and incubated aerobically at 37 °C for 48 

hours. Result & Conclusion A total of 200 high vaginal swab were collected. Prevelance of vulvovaginal 

candidiasis was found to be (33%) characteristics, morphology on corn meal agar, germ tube and chlamydospore 

formation, fermentation and assimilation reactions was C. albicans (36.6%) followed by C. tropicalis (24.2%) , C. 

tropcalis(21.%), C. dublinensis (9%), C. parapsilosis (6%) & C. Krusei (2%). 
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of candida); Gram’s staining (round to oval Gram 

positive budding yeast cells with or without pseudo-

hyphae were considered as positive for candida). Germ 

tube test was carried out as a confirmatory test for 

Candida spp.  species identification various tests were 

used including Chlamydospore formation, sugar 

fermentation test, growth on CHROM agar. 

 

Inclusion criteria: Reproductive age group female 

between 18 to 49 years who presented with vaginal 

discharge and / or itching/burning, dysuria or low 

abdominal pain. 

 

Exclusion criteria: Patient with  on antimicrobial 

therapy, menstruating  were excluded from the study. 

 

RESULT 
A total  200 high vaginal swabs were collected in present 

study. High vaginal swabs were analysed for both 

candida albicans and non albicans candida. Among of 

them 33% (66) swabs were positive for candida on 

culture and 67% (134) swebs were negative. The 

prevalence of vulvovaginal candidiasis was found 33% 

(Table1). 

 

 

Table 1: Prevalence of vulvovaginal candidiasis. 

Culture 
No of 

Patients 
Percentage 

Positive 66 (33%) 

Negative 134 (67%) 

Total 200 (100%) 

 

 
 

On the basis Age group the Maximum Candida positive 

were seen in age group of 21-30 (41.17%) followed by 

31-40 years (28.37%) and 41-50 years (21.2%).  in our 

observational study shows that after 40 years, of age 

wise prevalence of candidiasis was moderately decrease 

which is significant with pvalue<0.001 (Table 2) 

 

Table 2: Age wise distribution of vulvovaginal candidiasis in different age group. 

 

 

 

Age Group Subjects(n=200) Candida +ve(n=66) 

Up to 20 08 03 

21-30 85 35 

31-40 74 21 

41-50 33 07 

P value t-test - 5.80                   p<0.0001 
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Table 2- Age group 21-30 has maximum no of subject 

along with prevalence of 35 % positive patients in the 

age group Candida positive across different age groups 

shows in Table 2 The Maximum Candida positive was 

seen in age group of 21-30 (42.5%) followed by 31-40 

years (37%) and 41-50 years (29%).  in our observational 

study shows that after 40 years, of age wise prevalence 

of candidiasis was moderately decrease. P value <0.0001 

which is significant. 

 

The  distribution of VVC is 60.6% in rural  population as 

compare to 39.4 % in urban population, along with 

illiterate has 43.9 % and least in university educate 

which is 9% .The working female has least 21.2% of 

VVC as compare to housewife with highest of 78.7%. 

The married female has 86.3% cases of VVC as compare 

to non –married has just 13.6 % cases., lastly the 

pregnant female has 46.1% cases as compare to non-

pregnant female just 31.7%. (Table 3) 

 

Table 3: Sociodemographic  vulvovaginal candidiasis. 

Residence Positive Negative 

Urban (n=76) 26 (39.4) 50 (37) 

Rural (n=124) 40 (60.6) 84 (62.6) 

Educational level   

Illiterate (n=84) 29 (43.9) 55 (41) 

Primary (n=52) 18 (27.2) 34 (25.3) 

Secondary (n=42) 13 (19.6) 29 (21.6) 

College/ University (n= 6 (9) 16 (11.9) 

Occupation   

Working (n=56) 14 (21.2) 42 (31.3) 

Housewife (n=144) 52 (78.7) 92 (68.6) 

Marital status   

Married (n=155) 57 (86.3) 98 (73.1) 

Unmarried (n=45) 9 (13.6) 36 (26.8) 

Pregnancy   

Pregnant (n=52) 24 (46.1) 28(53.8) 

Non-Pregnant (n=148) 47 (31.7) 101 (68.2) 

 

 
 

Table 3 revealed that distribution of VVC is 60.6% in 

rural  population as compare to 39.4 % in urban 

population, along with illiterate has 43.9 % and least in 

university educate which is 9% .The working female has 

least 21.6% of VVC as compare to housewife with 

highest of 78.7%. The married female has 86.3% cases 

of VVC as compare to non –married has just 13.6 % 

cases., lastly the pregnant female has 46.1% cases as 

compare to non-pregnant female just 31.7%. 

 

The risk factor of VVC, the subject which doesn’t take 

any precautions are highest witness of VVC with 34.84 

% cases and least in diabetes subject with accounts only 

0.06% cases which has p value <0.0001 which is 

significant (Table4). 
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Table 4: Risk factors distribution of vulvovaginal candidiasis 

 Candida positive (66) Candida Negative (134) 

Diabetes 20 52 

IUCD 16 30 

OC pills 12 18 

Previous candidiasis 18 34 

Mean + SD 16±2.95 33.5 ±11.44 

 Ttest =0.026 P Value <0.001 

 

 
 

Table 4 explained that risk factor of VVC,the subject 

which doesn’t take any precautions are highest witness 

of VVC with 34.84 % cases and least in diabetes subject 

with accounts only 0.06% cases. 

Prevalence of C. albicans which is 36 % and non-

albicans which accounts 64% of total cases reported 

which has p value 0.0001 which is significant (Table 5). 

 

Table 5:Prevalence of C. albicans and non-albicans. 

C. albicans 24 (36.3%) 

Non-albicans 42(63.6%) 

Total 66 

P value t-test – 0.036                   p<0.0001 

 

 
 

Table 5 explained that Prevalence of C. albicans which is 

36 % and non-albicans which accounts 64% of total 

cases reported frequency distribution of candida species 

in positive culture the most common species isolated on 

the basis of colony characteristics, morphology on corn 

meal agar, germ tube and chlamydospore formation, 

fermentation and assimilation reactions was C. albicans 

(36.6%) followed by C. tropicalis (24.2%) , C. glabrata 

(21.%), C. dublinensis (9%), C. parapsilosis (6%) &C. 

Krusei (3%). 
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Table 6: Frequency distribution of c species in positive culture. 

Candida species No of patients (n=66) Percentage (%) 

C. albicans 24 (36.3%) 

C. glabrata 16 (24.2%) 

C. tropcalis 14 (21.2%) 

C. dublinensis 06 (9%) 

C. parapsilosis 4 (6%) 

C. Krusei 2 (3%) 

 

 
 

Table 6 showed that the 36.3% of subjects are affected 

by C.albicans  and least species 3% is C.Krusei. 

 

DISCUSSION 

Vulvovaginal candidiasis in the most common fungal 

infection of lower genital tract in the reproductive age 

group. In the present study the prevalence of VVC was 

found in 33% of the symptomatic women similar to 

reports from Libya (36.1%) & India (31.1%)
[12] 

conducted on symptomatic women as was done in our 

study. In present study, the incidence of vulvovaginal 

candidiasis in age group 21-30 years was 42.5 % . In the 

present study found the highest isolation in the age group 

20-30 years has also been reported by Nwadioha et a1
[13] 

(43.0%),Bankar et a1
[14] 

(44.89%), Sehgal et a1
[15] 

(73.3%), Tamsikar et al
[16] 

(49%) and Onuorah Samuel et 

a1
[17] 

(66.7%). A  21-30 years age group women are 

mostly multiporus and use contraception which also 

favours the candidiasis. In present study above 40 years 

age groups had least infection. 

 

On analyzing the predisposing risk factors. in the present 

study we observed that VVC was confirmed in 46.1% of 

pregnant women ascompared to other risk factors, 

though this difference was statistically not significant. 

Nwadioha et al
 13

 (40%) and Bankar et at
[14]

 (48.97%) 

reported pregnancy to be the major predisposing factor 

associated with vulvovaginal candidiasis.In present 

study, 30.3% of women with diabetes mellitus alone had 

confirmed VVC and 100% of those who had diabetes 

mellitus along with bad obstetrics history.Previous 

studies on diabetic women in developed countries have 

found widely varying prevalence rates ranging from  

around 7 to more than 50% (Bohanon et a1
[18]

; Davis et 

a1
[19]

; Malazy et al
[20]

), and most of which were 

attributed to C. albicans  malazy et all
[410][20] 

 

Namrata Kalia et al
[21]

 found antibiotics to he a major 

risk factor (66.5%) followed by IUCD (5.5%) and OCP 

(4.5%). Linhares et a1
[22]  

reported significantly higher 

positivity in women on antibiotics vs non antibiotic 

users. 
 

In the present study C.albicans was the commonest 

species isolated 36.3% among isolates). Earlier report 

from Egypt (86.6%)
[23]

, Kuwait (73.9%)
[24] 

& Yemen 

(65.9%)
[25]

 have also reported higher rate of isolation of 

C.albicans in cases of VVC. 

 

In our study the rate of isolation of NAC was higher 

63.3% among the isolates than that of C.albicans  36.3% 

isolates. Higher isolation of NAC over C.albicans has 

also been reported by Kikani B et a1
[26]

 (55.6% vs 

44.4%), Deepa Babin et a1
[27]

 (64.5% vs 35.5%) and 

Namrata et a1
[22] 

(53% vs 47%). 

 

CONCLUSION 

The prevalence of vulvovaginal candidiasis in present 

study was (33%). In present study Non albicans candida 

was predominant isolates. It is recommended for groups 

of high risk factors like diabetes, IUCD users, pregnant 

females  and Previous candidiasis females, a  high 

vaginal swab must be performed for all women 

presenting with complaints of chronic white discharge 
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and itching to rule out VVC. According to result found in 

rural areas in our study sex education programms should 

be conducted to educate females to prevent them from 

risk of Vulvo-vaginal candidiasis 
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