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ABSTRACT 

BACKGROUND 

The present study was carried out at Government Medical College, Nagpur, to study the vaginal microbial flora in women using 

contraceptive measures. The lactobacillus dominant flora is a protective barrier against development of various microbial 

infections of vagina. The alteration of this protective mechanism is associated with an increased risk of bacterial vaginosis. The 

vaginal flora can be disrupted by a variety of factors like use of contraceptive measures, sexual intercourse, antimicrobial use 

and douching. The effects of specific contraceptive methods on the vaginal flora are not clear. The present study is therefore 

undertaken to study the vaginal microbial flora in contraceptive users. 

 

MATERIALS AND METHODS 

The vaginal swab was taken in all cases for detection of microbial flora in women who were using various contraceptive measures 

and nonusers. Isolation of organisms was done by using various bacteriological tests. The microbial data obtained in the two 

groups was compared. Student’s T-test was used for statistical analysis. 

 

RESULTS 

Gardnerella vaginalis, E. coli, Enterococci, group B streptococci and Candida spp were grown in the patients using oral 

contraceptives as well as copper-T. However, the growth of Gardnerella vaginalis (69.12%), group B streptococci (60%) and 

Candida spp (58%) was more in patients using copper-T while, growth of E. coli (51.72%) and Enterococci (72.22%) was more 

in patients using oral contraceptives. This difference in the growth of various organisms, however, was not significant. 

 

CONCLUSION 

It is concluded that the vaginal swab for microbial flora should be studied in all women using contraceptive measures. Presence 

of any abnormal microorganisms should alarm for immediate measures to control the infection and thus prevent establishment 

of vaginitis. 
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BACKGROUND 

Anaerobic bacterial vaginosis and invasion of vagina with 

other microbial flora is very common in women in 

reproductive age. It is more common in patients who use 

various contraceptive measures.1 Such patients usually 

present with discharge which is putrid and of fishy odour. 

The normal vaginal ecosystem is an important host defence 

mechanism against exogenous urogenital infections. The 

vaginal secretions normally show various organisms and 

taken as normal microbial flora. The commonest organisms 

which dwell normally in the vaginal flora include lactobacilli, 

micrococci, diphtheroids and coagulase-negative 

staphylococci. The lactobacillus dominant flora is a 

protective barrier against development of various microbial 

infections of vagina. The alteration of this protective 

mechanism is associated with an increased risk of Bacterial 

vaginosis, Escherichia coli colonisation and many other 

infections.2 In a study by Ekanem et al (2012).3 Out of the 

220 women sampled, lactobacilli were the most frequently 

isolated organism in both the cervix and vagina, occurring in 

62.2% and 75.6% samples, respectively. Proteus species 

were the least in incidence, occurring in only 4.1% and 5.3% 

in the vaginal and cervical specimens respectively. The 

organisms isolated included Escherichia coli, Staphylococcus 

aureus, Candida albicans, Clostridium species and beta-

haemolytic Streptococci. 

The vaginal flora can be disrupted by a variety of factors, 

like use of contraceptive measures, sexual intercourse, 

antimicrobial use and douching.4 The effects of specific 

contraceptive methods on the vaginal flora, particularly that 

involve spermicide use, are not clear. Whereas, some studies 

have shown a significant decrease in the prevalence of 

vaginal lactobacilli among diaphragm- spermicide users.5,6 

the effects of other birth control methods, such as Oral 

Contraceptive Pills (OCPs) and the IUD, on the vaginal 

microbial ecology are even less well delineated. 
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Bruna et al (2016)7 stated that Vulvovaginal Candidiasis 

(VVC) is an infection caused by Candida species that affects 

millions of women every year. Behavioural risk factors such 

as use of oral contraceptives, intrauterine device, 

spermicides and condoms are some of the factors, which 

increase the risk of vulvovaginal candidiasis. 

Ceruti et al (1994)8 in their study evaluated the various 

methods of contraception with regards to prevalence of 

Bacterial Vaginosis, (BV), Trichomoniasis (TV), candidiasis 

and vulvovaginitis. The authors noticed that the IUD users 

showed a significant increase of BV, TV and other bacteria. 

The oral contraceptive users had a significant (p <0.05) 

increase in candidiasis and BV. The present study is 

therefore undertaken to study the vaginal microbial flora in 

contraceptive users. 

 

Aim- The present study was aimed to study the vaginal 

microbial flora in contraceptive users. 

 

Objectives 

1. To study the microbial flora in women using 

contraceptive measures and nonusers. 

2. To correlate the microbial flora with method of 

contraception. 

 

MATERIALS AND METHODS 

The present work was carried out at Department of 

Obstetrics and Gynaecology and Department of 

Microbiology, Government Medical College, Nagpur. The 

study was carried out during the period of April 2004 to 

March 2008 on women attending Obstetrics and 

Gynaecology OPD during this period. The work included 

study group (group A) comprising of 355 women who were 

using various contraceptive measures The study also 

included 300 women (group B) who did not use any 

contraceptive measures. The microbial data obtained in the 

two groups was compared. 

 

Type of Study- This was prospective cross-sectional study. 

 

Study Setting- Government Medical College, Nagpur. 

 

Inclusion Criteria 

The study included all women who attended gynaecology 

OPD. These patients were divided in two groups. Group A 

included all women who were using any of the contraceptive 

measures and group B included nonusers. 

 

Exclusion Criteria 

1. Pregnant ladies. 

2. Women with menstrual problems like DUB, 

menorrhagia, etc. 

3. Patients who were not willing to participate in the 

study. 

 

The participants were divided in two groups. Group A 

(study group) included 355 women who were using various 

contraceptive measures. Group B (control group) comprised 

of 300 women who were nonusers of contraceptive 

measures. 

The preliminary clinical examination including the 

pervaginal digital and per speculum examination was carried 

out in all cases immediately after their inclusion in the study. 

The high vaginal secretions from posterior and lateral 

fornices of vagina were collected in all the participants from 

group A as well as group B with sterile cotton swab by per 

speculum examination. 

In group B (nonusers), the vaginal swab was subjected 

for Gram stain and culture of the organisms. 

In group A (study group), the swab was subjected for 

Gram stain, culture of the sample on blood agar with haemin 

and menadione supplement, blood agar with gentamycin 

and Robertson cooked meat broth, pH estimation of the 

fluid, microscopy, presence of clue cells and amine test. 

Gardnerella vaginalis was identified by its characteristic 

morphology in Gram stain, suitable biochemical tests and 

use of Amsel’s criteria (Amsel et al, 1983).9 These criteria 

included- 

 Increased homogeneous thin vaginal discharge. 

 pH of the secretion greater than 4.5. 

 Amine odour when potassium hydroxide 10% solution 

is added to a drop of vaginal secretions. 

 Presence of clue cells in wet preparations and Gram 

stain. 

 

The presence of any three out of four criteria was 

considered as suggestive of bacterial vaginosis. 

The presence of microbial flora in women from group A 

and group B were studied. The correlation of microbial flora 

with method of contraception was evaluated. 

Data was analysed using Student’s t-test. 

 

RESULTS 

The study included 355 cases in study group (group A) and 

300 women (group B) who were nonusers of any 

contraceptive measures. The age range was between 18 to 

23 years with the mean age of 21.62 years. 

 

Nature of Contraception Used in Group A 

Amongst 355 cases from group A, oral contraceptive as 

measure of contraception was used in 36.62% women while 

Copper-T was used in 63.38% women. 

 

Nature of 
Contraception 

Number of 
Patients 

Percentage 

Oral contraceptives 130 36.62% 

Copper-T 225 63.38% 

Total 355 100% 

Table 1. Nature of Contraceptive Measures Used 
 

The Microbial Organisms Isolated 

The microorganisms isolated in group A were Gardnerella 

vaginalis, E. coli, enterococci, group B streptococci and 

Candida species. The growth of these organisms was 

statistically significant in group A compared with study 

group. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4802101/#ref2
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Microbial Flora Isolated Group A (n=355) % Group B (n=300) % Statistical Significance 

Lactobacilli 270 76.05% 240 80%  

Anaerobic peptostreptococci 155 43.66% 128 42.67%  

Coagulase-negative staphylococci 128 36.05% 105 35%  

Micrococci 100 28.17% 90 30%  

Gardnerella vaginalis 136 38.30% 0 0 HS for gp A 

E. coli 145 40.84% 15 5% S (p=<0.001) for gp A 

Enterococci 90 25.35% 15 5% S (p=<0.001) for gp A 

Group B streptococci 85 23.94% 21 7% S=<0.002) for gp A 

Candida spp. 100 28.16% 18 6% S=<0.001) for gp A 

Table 2. Microbial Organisms Isolated in Two Groups (Group n=355 and Group B n=300) 
 

 
Graph Showing Significant 

Microorganisms Isolated in Two Groups 
 

Organisms 
Total 

Number 

Type of Contraceptive 
Measure 

Oral 
Contraceptives 

(n=130) 

Copper-T 
(n=225) 

Gardnerella 
vaginalis 

136 42 (30.88%) 94 (69.12%) 

E. coli 145 75 (51.72%) 70 (48.28%) 

Enterococci 90 65 (72.22%) 25 (27.78%) 

Group B 
streptococci 

85 34 (40%) 51 (60%) 

Candida spp. 100 42 (42%) 58 (58%) 

Table 3. Correlation of Microbial Flora with 
Type of Contraceptive Measures (n=355) 

 

Gardnerella vaginalis, E. coli, Enterococci, group B 

streptococci and Candida spp were grown in the patients 

using oral contraceptives as well as copper-T. However, the 

growth of Gardnerella vaginalis (69.12%), group B 

streptococci (60%) and Candida spp (58%) was more in 

patients using copper-T, while growth of E. coli (51.72%) 

and Enterococci (72.22%) was more in patients taking oral 

contraceptives. This difference in the growth of various 

organisms, however, was not significant. 

 

DISCUSSION 

The female genital tract allows the entrance of pathogenic 

microorganisms in the vaginal cavity. However, the normal 

vaginal microflora acts as important defence mechanism to 

maintain the environment healthy and prevents proliferation 

of microorganisms stranger to the vagina.10 Lactobacilli are 

important constituent of normal bacterial flora, which helps 

to prevent the development of vaginal infection by external 

agents. Apart from normal vaginal microbial flora specially 

lactobacilli, other factors, which make the vagina susceptible 

for infection include fluctuation in bacterial flora, biofilms, 

race/ethnicity, genetic polymorphism, vaginal immunity, 

adhesion of organism to vaginal mucosa and 

instrumentation or implantation of Intrauterine Devices 

(IUD) such as contraceptive method.11 Persistent alteration 

in the hormonal balance as in those women who consume 

contraceptive pills is yet another factor, which makes the 

vagina susceptible for infections.12,13 Sonia E Fosch et al 

(2013)14 observed that there is a positive association 

between oral contraceptives and normal microbiota, the use 

of an intrauterine device generates a higher risk for bacterial 

vaginosis, whereas the use of oral contraceptives reduces it, 

condom use of periodic manner increases the risk of vaginal 

inflammatory states, but with normal microbiota and in 

patients without contraception an increase in the risk of 

microbial vaginitis is detected. 

The identification of vaginal microbial flora in women 

who use contraceptive measures is an important aspect. The 

studies on this aspect of device-related vaginal infections are 

scanty, hence the present work is undertaken to find out the 

microbial flora in women using contraceptive measures. 

In the present study, amongst 335 women who were 

using oral contraceptives or copper-T as contraceptive 

method, Gardnerella vaginalis, E. coli, Enterococci, group B 

streptococci and Candida spp were commonly grown 

microorganisms. The growth of Gardnerella vaginalis 

(69.12%), group B streptococci (60%) and Candida spp 

(58%) was more in patients using copper-T, while growth of 

E. coli (51.72%) and Enterococci (72.22%) was more in 

patients taking oral contraceptives. This difference in the 

growth of various organisms, however, was not significant. 

In the study carried out by Kalpana Gupta et al (2000)15 

on 331 working women, the microbial flora in women using 

contraceptive measures included lactobacilli 80%, G. 

vaginalis 40%, group B streptococci 20%, Candida 18% and 

coagulase-negative staphylococci, E. coli and enterococci in 

the range of 15% to 20%. Similarly, in women using cervical 

cap as contraceptive measure, lactobacilli were 88%. G. 

vaginalis isolation was similar to those using oral 

contraceptives, but E. coli was isolated in higher percentage 

(40%) in women using cervical cap. Thus, the findings in the 

present study were similar to those of Kalpana et al (2000).15 

The isolation of candida in the vaginal secretion needs 

attention. Adhesion of Candida to host surfaces is required 

for initial colonisation of human tissues, contributes to 

persistence of the microorganism within the host and is 

essential in the establishment of infection. Various studies 
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have confirmed that Candida species have the ability to 

adhere to this type of cells. In addition, Candida species can 

adhere to the surface of medical devices, through a protein 

called adhesion and often promoting device-related 

infections in women using Intrauterine Device (IUD) as 

contraceptive method.16 

It is therefore concluded from the present work that the 

vaginal swabs in women using contraceptive measures 

should be evaluated periodically to find out the microbial 

flora other than normal vaginal dwellers. Presence of any 

abnormal microorganisms should alarm for immediate 

measures to control the infection and thus prevent 

establishment of vaginitis. 

 

CONCLUSION 

It is concluded from the present study that the vaginal swab 

for presence of microorganisms should be evaluated in all 

women using various contraceptive measures. The isolation 

of Gardnerella vaginalis, E. coli, Enterococci, group B 

streptococci and Candida spp. should alarm the possibility of 

development of symptomatic vaginitis. 

 

ACKNOWLEDGEMENT 

The authors are thankful to Professor and Head, Department 

of Gynaecology; Professor and Head, Department of 

Microbiology and Dean, Government Medical College, 

Nagpur, for permitting us to carry out this work and helped 

to make this project successful. The authors are also 

thankful to all the technical staff of Department of Obstetrics 

and Gynaecology for their help in carrying out this work 

successfully. 

 

REFERENCES 

[1] Goldcare MJ, Watt B, Loudon N, et al. Vaginal Microbial 

flora in normal young women. Br Med J 

1979;1(6176):1450-1453. 

[2] Hawes SE, Hillier SL, Benedetti J, et al. Hydrogen 

peroxide-producing lactobacilli and acquisition of 

vaginal infections. J Infect Dis. 1996;174(5):1058-

1063. 

[3] Ekanem EL, Efiok EE, Udoh AE, et al. Study of Bacterial 

flora of vagina and cervix in women of childbearing age 

in rural community of Niger Delta Region, Nigeria. 

Gynecol Obstetric 2012;2:1-4. 

[4] Hooton TM, Roberts PL, Stamm WE. Effects of recent 

sexual activity and use of a diaphragm on the vaginal 

microflora. Clin Infect Dis 1994;19(2):274-278. 

[5] Soper DE, Brockwell NJ, Dalton HP. Evaluation of the 

effects of a female condom on the female lower genital 

tract. Contraception 1991;44(1):21-29. 

[6] Hooton TM, Hillier S, Johnson C, et al. Escherichia coli 

bacteriuria and contraceptive method. JAMA 

1991;265(1):64-69. 

[7] Goncalves B, Ferreira C, Alves CT, et al. Vulvovaginal 

candidiasis: epidemiology, microbiology and risk 

factors. Crit Rev Microbiol 2016:42(6):905-927. 

[8] Ceruti M, Canestrelli M, Condemi V, et al. Methods of 

contraception and rates of genital infections: Clin Exp 

Obstet Gynecol 1994;21(2):119-123. 

[9] Amsel R, Totten PA, Spiegel CA, et al. Nonspecific 

vaginitis. Diagnostic criteria and microbial and 

epidemiologic associations. Am J Med 1983;74(1):14-

22. 

[10] Larsen B, Monif GR. Understanding the bacterial flora 

of the female genital tract. Clin Infect Dis 

2001;32(4):e69-77. 

[11] Witkin SS, Linhares IM, Giraldo P. Bacterial Flora of the 

female genital tract: function and immune regulation. 

Best Pract Res Clin Obstet Gynecol 2007;21(3):347-

354. 

[12] Zhou X, Bent SJ, Schneider MG, et al. Characterization 

of vaginal microbial communities in adult healthy 

women using cultivation-independent methods. 

Microbiology 2004;150(Pt 8):2565-2573. 

[13] Fredricks DN, Fiedler TL, Marrazzo JM. Molecular 

identification of bacteria associated with bacterial 

vaginosis. N Engl J Med 2005;353(18):1899-1911. 

[14] Fosch SE, Yones C, Trossero M, et al. Influence of 

different contraceptive methods on vaginal microbiota: 

clinical study. Health 2013;5(7):19-24. 

[15] Gupta K, Hillier SL, Hooton TM, et al. Effects of 

contraceptive method on the vaginal microbial flora: a 

prospective evaluation: J Infect Dis 2000;181(2):595-

601. 

[16] King RD, Lee JC, Morris AL. Adherence of candida 

albicans and other candida species to mucosal 

epithelial cells. Infect Immun 1980:27(2):667-674. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ceruti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8070115
https://www.ncbi.nlm.nih.gov/pubmed/?term=Canestrelli%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8070115
https://www.ncbi.nlm.nih.gov/pubmed/?term=Condemi%20V%5BAuthor%5D&cauthor=true&cauthor_uid=8070115
https://www.ncbi.nlm.nih.gov/pubmed/8070115
https://www.ncbi.nlm.nih.gov/pubmed/8070115

