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ABSTRACT 
 

Background: Bacterial vaginosis (BV) has been proposed as the most common vaginal disease among women of childbearing 
age as an adjunct to the development of cervical cancer. Previous studies of the relationship between BV and contraceptive use 
with sanitary practices as determinants have provided inconsistent and conflicting results. 
Aim: To determine the frequency of Bacterial vaginosis & find its association with contraceptive use and sanitary practices along 
marital status. 
Study Design: Cross sectional analytical study 
Place and duration of study: Department of Gynaecology, Sh. Zayed Hospital Lahore from 01-01-2016 to 31-10- 2016. 
Methodology: Two hundred and ninety six women of reproductive age group with complaint of vaginal discharge attending were 
enrolled. Proper history regarding age, marital status, use of contraceptive methods and sanitary practices was taken. 
Results: Disease prevalence was found to be 18.9%. Bacterial vaginosis was associated with age, type of sanitary napkins, and 
method of contraception, with adjusted odds ratios of 47.45, 279.9 and 172.0. However no association was found between the 
disease and marital status (as independent risk factor). 
Conclusion: Not using contraception and type of sanitary napkins are strongly related to occurrence of bacterial vaginosis in 
women of reproductive age group with vaginal discharge. 
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INTRODUCTION 
 

During last five decades a lot of medical research is being 
conducted but still cause and course of bacterial vaginosis, a 
perplexing disorder, are unknown.  Major issue faced by the 
developing world includes Infections of cervix and vagina. 
Gardnerella vaginalis and Trichomonas vaginalis cause 90% of 
vaginal infections. Trichomonas vaginalis is sexually transmitted 
and makes an anaerobic environment that is fertile to cause 
bacterial vaginosis and presents mostly in the form of vaginal 
discharge1. 

Vaginal discharge in reproductive age females are 
commonly caused by the bacterial vaginosis.1-5 Poly 
microbiological agents are its major cause4 and is described by 
abnormalities of vaginal secretions and disturbance in vaginal 
ecology. Gardnerella vaginalis, Mycoplasma hominis, Mobiluncus, 
Prevotella and Ureaplasm urealyticum the common 
microorganisms involved6. 

Among child bearing age female population, worldwide 
prevalence ranges between  11 and 48% with variation according 
to population studies.7 Nearly 50% of them, having bacterial 
vaginosis, are symptom free.8 White milky discharge, fishy odor 
and mild itching are the most common symptoms.5,9 

Many risk factors for bacterial vaginosis including social, 
behavioral, cultural, ethnic, biological and sexual factors are 
identified.10 These include sexual activity at young age, multiple 
sexual partners,4, homosexuality2,4 use of intra-uterine devices, 
douching,3 hygienic practices and nutritional status.4,5 Although 
sexual activity is one of the risk factors for bacterial vaginosis, this 
may happen in women who never had sexual activity3,5. 

Bacterial vaginosis is very common in homosexual women, 
establishing sexual transmission as an imperative factor.11-15 

Furthermore, other sexually transmitted conditions have all the 
earmarks of being related to an expanded commonness of BV.16 It 
is thought that estrogen-containing contraceptives pills and 
condom could provide effective defense against BV17. 

Increased growth of bacterial vaginosis associated 
microorganisms increases the risk of chronic pelvic inflammatory 
disease, HIV and CIN.8,18 Acute and chronic cervicitis are also 
common in females with bacterial vaginosis.14 Bacterial vaginosis 
is also a danger for Gonnorrhea, Chlamydia and HIV infection19,20. 
---------------------------------------------------------------------------------------- 
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Pap smear being an effective cytological tool to diagnose 
many treatable diseases including BV, cervical intraepithelial 
neoplasm (CIN) and many pre-malignant conditions must be made 
available for every woman with history of vaginal discharge in 
outdoor settings21-24. 

Many studies are being conducted, worldwide, to determine 
the frequency of BV but the causes are rarely addressed. Two 
studies conducted in Pakistan in 20066 and 200812 also addressed 
only the frequency of BV in the two cities with results of 55% 
prevalence in Karachi and 16-30% in Rawalpindi, indicating a huge 
gap. 

Bacterial vaginosis was defined by overgrowth of one of 
several types of bacteria normally present in vagina most 
commonly Gardnerella and is characterized by vaginal discharge. 
For cervical smear cytology, a specimen of the cellular material 
from the neck (cervix) of uterus was taken through Pap smear; and 
pathology was examined through a compact standard procedure; 
details given elsewhere.25 

Keeping in views a study in Lahore was conducted to see 
the frequency of BV and its relation with different factors. This 
study particularly addresses the sanitary napkins and 
contraceptive use. 

 

MATERIALS AND METHODS 
 

It was a cross sectional analytical study conducted on Pap smear 
of women of reproductive age (15–49) group with vaginal 
discharge who attended Gynae OPD at Shaikh Zayad Hospital 
Lahore. Cervical smears were taken from 296 women presenting 
with vaginal discharge by the Gynecologist. The study was 
approved by institutional ethics committee. After taking informed 
consent from the patients included in the study population, 
information about presence of bacterial vaginosis, age, marital 
status, history of contraceptive use, methods used and type of 
sanitary napkins used were gathered. All data were collected 
through a standard Performa. 

Data were entered and analyzed by using SPSS-20. 
Association of factors with bacterial vaginosis was described by 
using Odds ratios with 95% confidence interval, adjusted odds 
ratios with 95% confidence interval were used to see the 
association of factors simultaneously through Binary Logistic 
Regression Analysis. Odds ratio by not including “1.00” in the 95% 
confidence interval was considered significant. Chi square test was 
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used to see the relation between contraceptive methods used and 
Bacterial vaginosis. P-value ≤ 0.05 was considered significant. 
 
 
 
 
 
 

RESULTS 
 

The average age measured was 32.4±6.5 years for the selected 
women was, and 92(31.1%) of them were of age above 35 years, 
260(87.8%) were married, 125(42.2%) did not use any 
contraceptive methods and 68(23%) used cloth as sanitary napkin. 
Through pap smear cytology, 56(18.9%) were diagnosed to have 
bacterial vaginosis. 

Table 1: Bacterial vaginosis in relation to age, marital status, contraceptive use and type of sanitary napkins; expressed in odds ratios and adjusted odds ratios 
(through binary logistic regression model) with 95% confidence interval 

Variable 

Bacterial Vaginosis 

Odds Ratio 
Adjusted Odds ratio (Binary 

logistic regression) 
Yes No 

No. % No. % 

Age 
>35 30 32.6 62 67.4 3.31(1.82–6.03) 47.45(5.8–389.5) 

≤35 26 12.7 178 87.3 Ref Ref 

Marital Status 
Married 50 19.2 210 80.8 1.19(0.47–3.02) 28.2(3.96 – 201.1) 

Single 6 16.7 30 83.3 Ref Ref 

Use of Contraception 
No 50 40.0 75 60.0 18.33(7.53–44.63) 279.9(24.0–3264.4) 

Yes 6 3.5 165 96.5 Ref Ref 

Type of sanitary napkins 
Cloth 50 73.5 18 26.5 102.8(38.8–272.1) 172.0(37.1 – 797.2) 

Branded 6 2.6 222 97.4 Ref Ref 

Odds ratios in bold are significant at 5% level of significance 

 
The condom were used by 119 (40.2%), IUD by 31 (10.5%), 

OCP’s by 18 (6.1%) and BTL by 3 (1.0%) as a measure of 
contraceptive, while 89 (30.1%) preferred not to use any method 
and 36(12.2%) had no requirement as were unmarried and 
sexually inactive. 

There were 3(2.5%) among condom users, all 3(100.0%) of 
BTL with bacterial vaginosis while none in IUD and OCP’s, were 
found to have BV. Among sexually active none users of 
contraceptive, there were 44 (49.4%) with BV while among inactive 
non users, 6 (16.7%) were diagnosed with BV (Fig.1) 

 
Fig. 1: Bacterial vaginosis in relation to contraceptive method used 

 
Table 2: Predictability of binary logistic regression model with age, marital 
status, contraceptive use and sanitary napkins used as indicators of 
bacterial vaginosis 

Classification Table 

Step 1 Observed 

Predicted 

Bacterial vaginosis %age 
correct Yes No 

Bacterial vaginosis 
Yes 47 9 83.9 

No 3 237 98.8 

Overall percentage   95.9 

Nagelkerke R-square = 0.827 

 

When risk factors were compared, 32.6% of the women with 
age above 35 had vaginosis with an odds ratio of 3.31 (1.82–6.03) 
and adjusted odds ratio of 47.45 (5.8–389.5). Married women had 
insignificant odds ratio of 1.19 when marital status was considered 
independent risk factor but through logistic regression its adjusted 
odds ratio 28.2 (3.96–201.1) was significant. Not using 
contraceptive measure was considered to be a very big risk factor 
with adjusted odds ratio of 279.9 (24.0–3264.4) and sanitary 
napkins of cloth the second most important predictor of BV with 
adjusted odds ratio of 172.0 (37.1–797.2) [Table 1]. 

The binary logistic regression model with age, marital status, 
contraceptive use and sanitary napkin type was overall predicting 
bacterial vaginosis with 95.9% accuracy. For predicting BV it was 

accurate in 83.9% and for predicting its absence it was accurate up 
to 98.8% (Table 2). 
 

DISCUSSION 
 

The first variables studied here was age. Here the bacterial 
vaginosis  was associated with age > 35 (32%) and 12.7% in age ≤ 
35 years in this study which is consistent with the results of the 
studies conducted by Ranjit el al26 on 160 non pregnant women, 
Nzomo et al27 in Kenya on 193 women of child bearing age (18-49 
years) with vaginal discharge and Gad et al28 where highest 
prevalence of BV was seen among 30–40 years’ age group (8.8%) 
and least BV cases were seen in patients with age group of 10–
20(1.3%) in the first study29, 27.5% prevalence was seen between 
31-40 years and least among those below 20 years (15%) in the 
second study 60.16% prevalence among 30-40years and least 
(33.3%) among those below 20 years of age30 and 54.5% (18/33) 
in age group 26-35 years, 27.3% in age group 36-45 years and 
least 18.2% in age group 18-25 years relating the occurrence of 
disease with increasing age respectively.28 As our study included 
only reproductive age women with cut off age of 49 years, 
therefore the results of other studies reporting low incidence after 
the age of 50 years could not be observed. 

Marital status was not found to be related to the occurrence 
of BV as independent factor with nearly equal incidence reported in 
married and unmarried women that are in line with previous study 
conducted by Modak et al31 in India Ranjit et al26 in Nepal. When 
marital status was considered part of model it was found to be 
significant contributor towards BV which coincides with the study of 
Gad et al28 conducted in Egypt on 100 patients stating the 
incidence to be higher in married women, 94% prevalence of 
disease (31 out of 33 diagnosed with BV). BV almost equally 
prevalent in married and unmarried women but to be married 
appears an important factor in link with bad hygienic practices, 
sanitary napkins, age and contraceptive use26. 

In the other study, similar results as of our study were seen 
that was carried out in India on 558 non pregnant reproductive 
aged women (18-45years) by Torondel et al29. Here the poor 
hygiene practices during menstrual periodwere associated with 
three common infections; with BV having the highest prevalence of 
41% and was linked to the use of reusable absorbent material. The 
lower frequency of personal washing while a higher frequency 
changing of absorbent material was found protective29. It is also 
consistent with the study conducted in central Michigan by 
Holzman et al32 which revealed higher prevalence of BV during first 
ten days of menstrual cycle. Here the bacterial vaginosis was 
found influenced by factors such as hormonal changes, elevated 
vaginal pH accompanying menstruation, products used during 
menses (sanitary napkin type), and sexual practices (contraceptive 
use). 
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Significant difference was found between patients using 
different methods of contraception with highest prevalence seen in 
our study among those using BTL as a method of contraception 
and is in line with a study conducted in Nigeria by Durugbo et al33 
in Nigerian teaching hospital, in which 178 women with tubal factor 
infertility were recruited and 178 fertile women were taken as 
control as controls. BV was found in 50 out of 178 (28.1%) with 
tubal factor infertility while a prevalence of 7.9% (14 out of 178) 
was seen in fertile women taken as control. The study stated that 
the risk of the disease was more in patients with tubal factor 
infertility when they were from low socioeconomic class with 
significant p-value of (p<0.001). Similarly second highest disease 
prevalence of 49.4% (44 out of 89 participants) was seen in 
participants who did not use any method of contraception and only 
2.5% prevalence of disease (3 out of 119) in participants who used 
condom as a method of contraception and zero percent prevalence 
seen in participants using IUCD as a method of contraception, 
these findings are consistent with other studies conducted by 
Nzomo et al27 in Kenya stating association of condom use with less 
prevalence of disease in which 43 participants used condom and 5 
(11.6%) had BV while 40 never used condom and 13 (32.5%) had 
BV, similarly 11 used IUCD and 3 (27.3%) had BV while 72 did not 
use IUCD and 15(20.8%) had disease with an insignificant p value 
of (p=0.67%) and another study conducted by Mascarenhas et al34 
on 100 sexually active adolescent females in Salvador, in which 53 
participants never used condom and 11 (55%) had disease and 47 
always used condom and 9 (45%) had the disease with a 
significant p value of 0.01 relating infrequent condom use to 
occurrence of BV. Another study conducted by Bradshaw et al35 on 
1093 Australian women aged 16 to 25 years recruited from 29 
primary care clinics across Australia on use of contraceptives and 
sexual behaviors and occurrence of BV linked use of OCP as a 
protective factor against BV with 497 participants who were not 
using OCP's with a greater disease prevalence of 14.5% and 572 
using OCP's with a lesser diseases prevalence of 8.7% which 
again supports the results of our study in which 18 participants 
used OCP'S and none had the disease(100%). Similarly in another 
study conducted by Calzolari et al36 with 1314 women, oral 
contraceptive and condom use showed a significant protective 
effect, which is in line with the results of our study against bacterial 
vaginosis. Our study clearly links BV with BTL as a method of 
contraception and unprotected sexual activity and may raise the 
possibility of disease being transmitted from male partner and 
opens a research gate to assess the male partners of females 
suffering from BV which could not be done in this study. 
 

CONCLUSION 
 

Married women, with age >35 years, not using any contraceptive 
measure and using cloth napkin during menses are at a high risk 
of catching bacterial vaginosis. Among contraceptive methods BTL 
seems to be the non-protective against BV and need to be 
investigated properly. 
Conflict of interest: Nil 
 

REFERENCES 
 

1. Fethers K, Twin J, Fairley CK, Fowkes FJ, Garland SM, Fehler G, et al. Bacterial 
vaginosis (BV) candidate bacteria: associations with BV and behavioural practices 
in sexually-experienced and inexperienced women. PLoS One 2012;7(2):30633. 

2. Maria C, Zahra R, Sara P. Prevalence of Cervical-Vaginal Infections in the Pap-
Smear Samples in Iran. Global J Health Sci 2014; 6(1):201. 

3. Gillet E, Meys JF, Verstraelen H, Verhelst R, De Sutter P, Temmerman M, et al. 
Association between bacterial vaginosis and cervical intraepithelial neoplasia: 
systematic review and meta-analysis. PloS one 2012;7(10):45201. 

4. Madhivanan P, Krupp K, Chandrasekaran V. Prevalence and correlates of 
bacterial vaginosis among young women of reproductive age in Mysore, India. 
Indian J Med Microbiol 2008;26:132-7. 

5. Jespers V, Crucitti T, Menten J, Verhelst R, Mwaura M, Mandaliya K. Prevalence 
and correlates of bacterial vaginosis in different subpopulations of women in sub-
Saharan Africa: a cross-sectional study. PLoS One 2014;9:109670. 

6. Saleem N, Ali HS, Hussain R. Prevalence of bacterial vaginosis in pregnant 
women and efficacy of rapid diagnostic tests in diagnosis. IJID 2006;15:93-5. 

7. Tolosa JE, Chaithongwongwattana S, Daly. The International infections in 
pregnancy (IIP) Study: variations in the prevalence of bacterial vaginosis and 
distribution of morphotypes in vaginal smears among pregnant women Am J 
Obstet Gynecol 2006;195:1198-204. 

8. Ya W, Reifer C, Miller LE. Efficacy of vaginal probiotic capsules for recurrent 
bacterial vaginosis: a double-blind, randomized, placebo-controlled study. Am J 
Obstet Gynecol 2010;203(2):120-1. 

9. Klebanoff MA, Hillier SL, Nugent RP, MacPherson CA, HauthJC, Carey JC, et al. 
Is bacterial vaginosis a stronger risk factor for preterm birth when it is diagnosed 
earlier in gestation?. Am J Obstet Gynecol 2005; 192(2): 470-7. 

10. Leltich H, Bodner-Adler B, Brunbauer M, Bacterial vaginosis as a risk factor for 
preterm delivery . Am J Obstet Gynecol 2003;189:139-47. 

11. Nelson DE, Dong Q, Van der Pol B,  Bacterial communities of the coronal sulcus 
and distal urethra of adolescent males. PLoS One 2012; 7: 36298. 

12. Fethers K, Marks C, Mindel A, Estcourt CS. Sexually transmitted infections and 
risk behaviours in women who have sex with women. Sex Transm Infect 2000; 
76:345. 

13. MarrazzoJM, Antonio M, Agnew K, Hillier SL. Distribution of genital Lactobacillus 
strains shared by female sex partners. J Infect Dis 2009; 199:680. 

14. Vodstrcil LA, Walker SM, Hocking JS.  Incident bacterial vaginosis (BV) in women 
who have sex with women is associated with behaviors that suggest sexual 
transmission of BV. Clin Infect Dis 2015; 60:1042. 

15. MarrazzoJM, Koutsky LA, Eschenbach DA,  Characterization of vaginal flora and 
bacterial vaginosis in women who have sex with women. J Infect Dis 2002; 
185:1307. 

16. Evans AL, Scally AJ, Wellard SJ, Wilson JD. Prevalence of bacterial vaginosis in 
lesbians and heterosexual women in a community setting. Sex Transm Infect 
2007; 83:470. 

17. Brotman RM, Klebanoff MA, Nansel TR, A longitudinal study of vaginal douching 
and bacterial vaginosis - a marginal structural modeling analysis. Am J Epidemiol 
2008; 168: 188. 

18. Ness RB, KlpKE ,Hller SL. A cluster analysis of bacterial vaginosis associated 
microflora and pelvic inflammatory disease Am J Epidemol 2005;1626:585-90. 

19. Sohail I, Neelam S, Kayyani S. Frequency of bacterial vaginosis among pregnant 
women with vaginal discharge. Pak J Pathol 2010; 21(2): 69-73. 

20. Myer L, Denny L, Telerant R. Bacterial vaginosis and susceptibility to HIV in south 
African woman. J Infect Dis 2005;192:1315-7. 

21. IV R. A Study of pap smear examination in women complaining of leucorrhea. 
IOSR 2015; 1(14):37-42. 

22. Bisht M, Agarwal S, Upadhyay D. Utility of Papanicolaou test in diagnosis of 
cervical lesions: a study in a tertiary care centre of western Uttar Pradesh. Int J 
Res Med Sci 2015; 3(5):1070-76. 

23. Rangari AA. Comparison of the Amsel’s Composite Clinical Criteria and Nugent’s 
Criteria For Diagnosis of Bacterial Vaginosis :- a step towards preventing mis-
diagnosis. JARBS 2013;5(1):37-44. 

24. Mittal V, Jain A, Pradeep Y. Development of modified diagnostic criteria for 
bacterial vaginosis at peripheral health centers in developing countries. J Infect 
Dev Ctries 2012;6:373–77. 

25. Mukhtar R, Aman-Ur-Rehman, Ilyas A, Khan MJ, Liaqat R, Khan GA. Bacterial 
vaginosis and its relation with sociodemographic determinants in married 
reproductive age females. 

26. Ranjit E, Raghubanshi BR, Maskey S, Parajuli P. Prevalence of Bacterial 
Vaginosis and Its Association with Risk Factors among Non-pregnant Women: a 
hospital based study. Int J Microbiol 2018;2018:8349601. 

27. Nzomo J, Waiyaki P, Waihenya R. Bacterial vaginosis and correlates in women of 
reproductive age in Thika, Kenya. Adv Microbiol 2013;3(3):249-254. 

28. Gad GF, et al. Evaluation of different diagnostic methods of bacterial vaginosis. 
IOSR J Dent Med Sci 2014;13: 15-23. 

29. Torondel B, Sinha S, Mohanty JR, et al. Association between unhygienic 
menstrual management practices and prevalence of lower reproductive tract 
infections: a hospital-based cross-sectional study in Odisha, India. BMC Infect Dis 
2018;18(1):473. 

30. Amatya R, Bhattarai S, MandalPK, Tuladhar H, Karki BM. Urinary tract infection in 
vaginitis: a condition often overlooked. Nepal Med Coll J 2013;15(1):65-7. 

31. Modak T, Arora P, Agnes C, et al. Diagnosis of bacterial vaginosis in cases of 
abnormal vaginal discharge: comparison of clinical and microbiological criteria. J 
Infect Dev Ctries 2011;5(5):353-60. 

32. Holzman C, LeventhalJM, Qiu H, Jones NM, Wang J; BV Study Group. Factors 
linked to bacterial vaginosis in nonpregnant women. Am J Public Health 
2001;91(10):1664-70. 

33. Durugbo II, Nyengidiki TK, Bassey G, Wariso KT. Bacterial vaginosis among 
women with tubal factor infertility in Nigeria. Int J Gynaecol Obstet 
2015;131(2):133-6. 

34. Mascarenhas RE, Machado MS, Costa e Silva BF, et al. Prevalence and risk 
factors for bacterial vaginosis and other vulvovaginitis in a population of sexually 
active adolescents from Salvador, Bahia, Brazil. Infect Dis Obstet Gynecol 
2012;2012:378640. 

35. Bradshaw CS, Walker J, Fairley CK, et al. Prevalent and incident bacterial 
vaginosis are associated with sexual and contraceptive behaviours in young 
Australian women. PLoS One 2013;8(3):e57688. 

36. Calzolari E, Masciangelo R, Milite V, Verteramo R. Bacterial vaginosis and 
contraceptive methods. Int J Gynaecol Obstet 2000;70(3):341-6. 

 
 

https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/44
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/44
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/45
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/45
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/45
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/46
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/46
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/49
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/49
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/49
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/48
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/48
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/48
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/50
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/50
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/50
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/60
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/60
https://www.uptodate.com/contents/bacterial-vaginosis-clinical-manifestations-and-diagnosis/abstract/60

