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Abstract 
Background: Bacterial vaginosis is a complex pathogenic group of bacteria 
which can cause a wide range of symptoms in affected women in Obstetric 
and Gynaecological practice. Its occurrence usually indicates alteration in the 
normal vaginal flora expected in majority of the women of reproductive age. 
Amongst the maintenance agents of the vaginal health, lactobacilli occupy a 
prominent place. Asymptomatic bacterial vaginosis is postulated to be linked 
to the development of cervical intraepithelial neoplasia by some researchers 
while some differ in this regard. Objective: To determine the rate of occur-
rence of asymptomatic bacterial vaginosis and associated factors in women 
who underwent cervical cytology for cervical cancer screening. Study Design: 
A cross sectional study involving microscopic examination of cervical smears 
of eligible clients presenting for routine Pap smear. Setting: The study was 
carried out in a well woman’s facility established and manned by female 
medical doctors in Enugu state with the assistance of trained nursing staff. 
Various female cancers and other communicable and non-communicable 
disease screening are performed at the centre. The services are available to the 
general public including various parts of the state and other nearby states. 
Methods: This preliminary study was carried out on women presenting for 
cervical cancer screening between February and July 2018 in a well woman’s 
centre in Enugu. Information on the socio-demographic and gynaecological 
history of the study participants were obtained and recorded in designated 
proformas. Smears that showed changes suggestive of bacterial vaginosis on 
microscopy were set aside for further evaluation. Such changes included: a 
conspicuous absence of normal flora of lactobacilli; filmy background of coc-
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cobacilli replacing the lactobacilli, individual squamous cells covered by a 
layer of bacteria (clue cells); viable squamous cells showing reactive changes 
identified as increased nuclear size, perinuclear halo and binucleation. Data 
entry and analysis were done using statistical package for social sciences 
(SPSS) computer software version 21.0. Results: 285 eligible women had cer-
vical smear done during the first six months of the 2-year project at the cen-
tre. 50.9% were above reproductive age (>45 years), 38.2% were in second half 
of reproductive age (31 - 45), 10.9% were in the early reproductive age (15 - 
30). 13% of the women were nulliparous, 51.9% were para 1 - 4, and 35.1% 
were grand multiparous. Of the 285 Pap smear slides viewed, 31 had bacterial 
vaginosis by the above criteria. This gave a prevalence of 10.8% in the re-
viewed cytological smears. There was an association of bacterial vaginosis 
with reproductive age. There was however, no association with age at coi-
tarche and parity. There was also, no association of bacterial vaginosis with 
contraceptive use. There was no association between abnormal cervical cy-
tology and asymptomatic bacterial vaginosis with absent lactobacilli. Conclu-
sion: Prevalence of bacterial vaginosis is significant in our study population 
who were asymptomatic. Cervical smear should be taken advantage of as a 
tool for both cervical pre-cancer and bacterial vaginosis screenings since same 
sample can simultaneously be used for both conditions during cytology. Bac-
terial vaginosis may be unlikely involved in pathogenesis of cervical intraepi-
thelial neoplasia. Recommendation: Researchers should harmonise the 
standards/criteria for the diagnosis of bacterial vaginosis because there are 
varied criteria for the diagnosis in the literature. Given, the dual advantage of 
pap smear in diagnosing cervical pre cancer stages and infections, more ela-
borate studies are needed to determine the usefulness of treatment or other-
wise of bacterial vaginosis which constitutes significant incidental findings. 
 
Keywords 
Asymptomatic Bacterial Vaginosis, Pap Smear, Cervical Cytology 

 

1. Introduction 

A woman’s vagina is known to harbor loads of bacteria regarded as normal flora. 
There are saprophytic bacterial organisms that help in maintenance of a healthy 
vaginal environment and others whose presence is not beneficial and cause no 
obvious harm. Nature has provided for the preservation of a healthy vagina in 
the reproductive age by creating an acidic environment maintained by the pres-
ence of lactic acid among other factors. The lactic acid is supplied by some of the 
useful bacteria resident in the vagina of pre-menopausal women. Key in this li-
beration of lactic acid is the lactobacilli species which help not only in maintain-
ing healthy vagina but in preventing genital infections [1]. Some groups of bac-
teria found in the vagina have a propensity to cause undesirable symptoms as 
soon as they find conducive environment to overgrow [2].  
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Bacterial vaginosis is a complex pathogenic group of bacteria which can cause 
a wide range of symptoms in affected women in obstetric and gynaecological 
practice. Its occurrence usually indicates alteration in the normal vaginal flora 
expected in majority of the women of reproductive age. Bacterial vaginosis is one 
of the commonest causes of vulvovaginitis in reproductive aged women [3] [4]. 
Although prevalence as low as 12% had been documented [5], it depends on the 
studied population. A recent systematic review and meta analysis estimated a 
high global prevalence of 23% - 29% [6]. Bacterial vaginosis can be asymptomat-
ic in significant proportion of infected population [7] [8], yet a cause of a range 
of complications in pregnant and nonpregnant women. It is associated with ad-
verse conditions such as sexually transmitted infections and human immunode-
ficiency (HIV); infertility, preterm birth, premature rupture of membranes etc. 
[9]-[14]. Clinical characteristics of bacterial vaginosis include thin homogenous, 
adherent vaginal discharge with fishy odour that is prominent following unpro-
tected sex and menses; and a pH > 4.5. Though Amsel’s criteria and Nugent’s 
scoring are commonly used in diagnosis of bacterial vaginosis, Pap smear has 
also been found to have a comparable diagnostic specificity with these first 2 
methods [2] [15] [16].  

Because a significant number of women with bacterial vaginosis are asymp-
tomatic, it may imply that the untoward effects of these organisms may get 
worse with further multiplication leading to the well documented adverse out-
comes if undiagnosed over time. A recent study showed that asymptomatic bac-
terial vaginosis is associated with increased susceptibility to genital infections 
[17]. This study was undertaken, therefore, to determine the rate of occurrence 
of bacterial vaginosis in asymptomatic women, taking advantage of high speci-
ficity of Pap smear and its comparable accuracy with the Amsel’s criteria and 
Nugent’s scoring in the diagnosis of bacterial vaginosis. Also, the consideration 
of the numerous complications of infection by this group of organisms made it 
pertinent to study the rate at which they occur in asymptomatic women. Our 
expectation was that the findings from the study would improve the care to our 
gynaecological patients.  

Aims  

To determine the prevalence of bacterial vaginosis and its associated factors in 
asymptomatic women through cervical cytology smear. 

2. Methods 

The study was carried out in a well woman’s health facility established and ma-
naged by the female medical doctors and their trained nursing staff in Enugu 
state of Nigeria. Various female cancers and other communicable and noncom-
municable disease screening are performed at the facility. The clients come from 
many parts of the state including some nearby states. The project spanned for a 
period of 2 years but preliminary findings as presented were between February 
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and July 2018. Before recruitment of study subjects, they were first informed 
about the research and consent obtained from eligible participants before being 
enrolled. Eligible women were those who had no abnormal vaginal discharge, 
vaginal bleeding, recent use of oral or vaginal antibiotics; sexual intercourse or 
douching 72 hours prior to testing. Subsequently, information on their soci-
odemographic and gynaecological history was obtained and recorded in desig-
nated proformas. These included among others variables like current age, parity, 
age at coitarche, marital status, use of contraceptives presence of bacterial vagi-
nosis. Cervical smears were then collected with cytobrush and spread on glass 
slides, fixed in alcohol solution and transferred to the Pathologists for pap stain-
ing and cytology. Smears that showed features of bacterial vaginosis on micro-
scopy were set aside for further review. Changes consistent with presence of 
Bacterial vaginosis were rigorously searched for during the microscopic study of 
the slides. Such changes included a conspicuous absence of normal flora of lac-
tobacilli; filmy background of coccobacilli replacing the lactobacilli, individual 
squamous cells covered by a layer of bacteria (clue cells); viable squamous cells 
showing reactive changes identified as increased nuclear size, perinuclear halo 
and binucleation. Conclusion of each report was reached after the slides were re-
viewed a second time by Pathologists.  

Sample size was determined using the single proportion formula: n = z2pq/d2, 
where n = sample size; z = standard normal deviate, usually set at 1.96 which 
corresponds to 95% confidence level; p = the proportion in the target population 
estimated to have a particular characteristic i.e., expected prevalence (18.4%, 
from a previous study [16]); q = 1 − p; d = precision or degree of accuracy de-
sired, set at 0.05 for 5% precision. 

Thus, for our sample size, p = 18.4% = 0.184; q = 1 − 0.184 = 0.816 
Substituting the above in the formula, we obtained a sample size of 230.7. 

However, 285 consenting participants were recruited to enhance the power of 
the study. Data entry and analysis were done using statistical package for social 
sciences (SPSS) computer software version 21.0. Means and standard deviations 
were calculated for continuous variables while categorical variables were pre-
sented as frequency and percentages. Tests for significance were performed us-
ing chi-square for categorical and students t-test for continuous variables re-
spectively. Level of significance was set at p value <0.05. Illustration of results 
was done using tables and charts as appropriate.  

3. Results 

A total of 285 eligible women were recruited during the first six months 
(Feb-July 2018) of the 2-year project. As shown in Table 1, among other soci-
odemographic parameters, the mean age of the subjects was 46.17 (SD12.41) 
years. 50.9% of the study subjects were above reproductive age (>45 years), 
38.2% were in second half of reproductive age (31 - 45), while 10.9% were in the 
first half of reproductive age (15 - 30). Majority of them were married and had 
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parity of ≥1. They were sexually active and over 90% had their coitarche at >15 
years of age. Out of the 285 Pap smear slides viewed, 31 had bacterial vaginosis 
by the previously outlined criteria. This gave prevalence of 10.9% among the 
study population. Age group 31 - 45 had the highest number of occurrence (20 
out of 31 cases) as shown in Figure 1. The test of relationship of reproductive 
age and other factors with bacterial vaginosis is presented in Table 2. Study sub-
jects above the reproductive age although constituted more than half of the 
study population had comparatively less occurence of bacterial vaginosis than 
those within reproductive age. Thus, there was a significant association of bac-
terial vaginosis with reproductive age (p value = 0.004). However, no significant 
association of bacterial vaginosis was observed with age at coitarche, parity or 
contraceptive as illustrated in Table 2. There was also no association between 
abnormal cervical cytology and asymptomatic bacterial vaginosis. 
 
Table 1. Socio-demographic variables. 

 Frequencies Percentage Mean (S.D) 

Age (years) by class interval grouping    

Less than 21 2 0.7 

46.17 (12.41) 

21 - 30 29 10.2 

31 - 40 70 24.6 

41 - 50 80 28.1 

51 - 60 69 24.2 

61 - 70 27 9.5 

70 and above 8 2.8 

Total 285 100.0  

Age (years) by reproductive age group    

15 - 30 31 10.9 

46.17 (12.41) 31 - 45 109 38.2 

Above 45 145 50.9 

Total 285 100.0  

Parity    

0 37 13.0  

1 - 4 148 51.9  

Above 4 100 35.1  

Total 285 100.0  

Marital status    

Single 24 8.4  

Married 214 84.6  

Separated/divorced 2 0.7  

Widowed 17 6.0  

Missing 1 0.4  

Total 285 100.0  
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Figure 1. Distribution of bacterial vaginosis among different reproductive age groups. 

 
Table 2. Association between bacterial vaginosis and age, parity and age at coitarche. 

Variables 
Bacterial vaginosis 

Total P-value 
Negative Positive 

Age     

15 - 30 
28 

11.0% 
3 

9.7% 
31 

10.9% 

0.004* 

31 - 45 
89 

35.0% 
20 

64.5% 
109 

38.2% 

Above 45 
137 

53.9% 
8 

25.8% 
145 

50.9% 

Total 
254 

100.0% 
31 

100.0% 
285 

100.0% 

Parity     

0 
33 

13.0% 
4 

12.9% 
37 

13.0% 

0.116 

1 - 4 
127 

50.0% 
21 

67.7% 
148 

51.9% 

Above 4 
94 

37.0% 
6 

19.4% 
100 

35.1% 

Total 
254 

100.0% 
31 

100.0% 
285 

100.0% 

Age at Coitarche     

15 years and below 
13 

5.1% 
1 

3.2% 
14 

4.9% 

1.000 Above 15 years 
240 

94.9% 
30 

96.8% 
270 

95.1% 

Total 
253 

100.0% 
31 

100.0% 
284 

100.0% 

*Significant p < 0.05. 

4. Discussion 

Bacterial vaginosis’ prevalence of 10.9% among asymptomatic women that pre-
sented for Pap smear in our study is lower than figures obtained in the reviewed 
studies that used pap smear for diagnosis of bacterial vaginosis. 18.4% [16] and 
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48.4% [15] respectively were obtained in India at different times and settings by 
researchers whose investigations were on the various cervicovaginal infections 
diagnosed with Pap smear. Narasimha and co-workers who observed 18.4% 
prevalence of bacterial vaginosis did a retrospective analysis of 1252 of pap 
smear slides of women aged 18 - 80 years who attended gynaecology clinic for 
various complaints including vaginal discharge. Similar to our study, they ob-
served that age group 31 - 40 was most commonly infected with bacterial vagi-
nosis. Ahmad et al., on the other hand, conducted a retrospective study of 220 
symptomatic women aged 18 - 52 years and obtained a higher prevalence of 
48.4% years later in India. These studies included women with vaginal discharge 
which may partly explain a higher prevalence as bacterial vaginosis is established 
to be a common cause of vaginal discharge. In a study of cytological finding of 
bacterial vaginosis in routine Pap smear, Vadana and colleagues noted that out 
of 100 cases of bacterial vaginosis, age groups 20 - 30 years and 31 - 40 years had 
the highest prevalence of 43% and 40% respectively. The age groups involved are 
in agreement with ours, though we noted a frequency of 64% among the most 
commonly affected age group, 31 - 45 years, in our study.  

For studies using Gram stain to diagnose bacterial vaginosis in nonpregnant 
patients, the prevalence from our study was still lower than 23% (using Amsel’s 
criteria) and 27% (with Nugent’s method) observed in female students at Cala-
bar, Nigeria whose age ranged between 16 and 35 years [18]. Unlike our finding, 
age group 21 - 25 years had the highest occurrence of bacterial vaginosis in the 
aforementioned study. This difference may be accounted for by the age limits of 
study participants which are not representative of all age brackets of reproduc-
tive age. Our observed prevalence is similar to 11.8% observed in an Australian 
community based study among females aged 16 - 25 years using Nugent’s crite-
ria [5]. This study noted association between occurrence of bacterial vaginosis 
and self reported symptoms of abnormal vaginal discharge and odour as well as 
sexual activities and lower educational level. Our study did not exclude any Pap 
smear-eligible -age group but focused on asymptomatic bacterial vaginosis. Also, 
our prevalence was lower than 24.4% recorded by Ranjit et al. in a study of 
women attending obstetrics and gynaecology clinic where symptomatic patients 
were used contrary to our own study population [19]. Nugents’s scoring was the 
method used for making diagnosis in their study and they observed association 
of bacterial vaginosis with abnormal vaginal discharge, douching and use of 
anatomic-site contraceptives.  

Factors associated with bacterial vaginosis have been noted to be inconsistent 
as observed by different researchers. Apart from the observed and well docu-
mented association of bacterial vaginosis with reproductive age [2] [15] [16] 
[20], we found no association with age at coitarche, parity, contraceptive or ab-
normal cervical cytology. In contrast to our findings, some studies demonstrated 
significant association of bacterial vaginosis with contraceptive use. For instance, 
anatomic sites contraceptives were reported as having more occurrences of bac-
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terial vaginosis in some studies [19] [20] [21] while some systematic reviews and 
meta analysis showed that hormonal contraceptives were associated with signif-
icantly reduced prevalence, incidence and recurrence of bacterial vaginosis [22] 
[23]. With regards to parity, some authors, like in our study found no significant 
association with bacterial vaginosis [24] while some documented positive associ-
ations [13] [25]. Bacterial vaginosis is known to be more commonly seen in sex-
ually active women. Hence, there seems to be insignificant relationship between 
bacterial vaginosis and age at coitarche >18 yrs [24] [26] compared to strong as-
sociation which exists between it and the number of sex partners or being sex-
ually active [3] [5] [27]. All the affected women in our study were sexually active 
and over 90% of them had their coitarche at age >15 years. We found no signifi-
cant association between bacterial vaginosis and cervical intra epithelia neop-
lasms. This is at variance with previous studies including meta-analyses which 
reported existence of unconfirmed relationship between bacterial vaginosis and 
the risk of development of cervical precancerous conditions [28] [29] [30] [31]. 
Heterogeneity in study designs, participants, settings and lack of uniform desig-
nated gold standard method for diagnosis may account for these disparities ob-
served among the reviewed studies as well as ours. 

5. Conclusion 

Prevalence of bacterial vaginosis is significant in our study population who were 
asymptomatic. Cervical smear should be taken advantage of as a tool for both 
cervical pre-cancer and bacterial vaginosis screenings since same sample can si-
multaneously be used to test for both conditions during cytology. Bacterial va-
ginosis may be unlikely involved in pathogenesis of cervical intraepithelial 
neoplasia. 

Limitations 

The fact that clients who presented for screening constituted the entire study 
subjects might not reflect the actual condition in the general population.  

Some of the variables depended on the participants’ ability to recall the re-
quired response which might not be accurately supplied.  

Recommendation 

Researchers should harmonise the standards/criteria for the diagnosis of Bacte-
ria vaginosis because there are varied criteria for the diagnosis in the literature. 
Given, the dual advantages of pap smear in diagnosing cervical pre-cancer stages 
and infections, more elaborate studies should be conducted to determine use-
fulness of treatment or otherwise of bacterial vaginosis. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

https://doi.org/10.4236/ojog.2020.10100134


F. C. J. Emegoakor et al. 
 

 

DOI: 10.4236/ojog.2020.10100134 1479 Open Journal of Obstetrics and Gynecology 
 

References 
[1] Borges, S., Silva, J. and Teixeira, P. (2014) The Role of Lactobacilli and Probiotics in 

Maintaining Vaginal Health. Archives of Gynecology and Obstetrics, 289, 479-489.  
https://doi.org/10.1007/s00404-013-3064-9 

[2] Vandana, G., Kumar, K.R., Khan, S. and Anil, S. (2018) Cytological Findings of 
Bacterial Vaginosis in Routine Pap Smears: A Two Yrs Institutional Study. Journal 
of Dental and Medical Sciences, 17, 68-78. 

[3] Mascarenhas, R.E.M., Machado, M.S.C., Borges da Costa e Silva, B.F., Pimentel, 
R.F.W., Ferreira, T.T., Leoni, F.M.S. and Grassi, M.F.R. (2012) Prevalence and Risk 
Factors for Bacterial Vaginosis and Other Vulvovaginitis in a Population of Sexually 
Active Adolescents from Salvador, Bahia, Brazil. Infectious Diseases in Obstetrics 
and Gynecology, 2012, Article ID: 378640. https://doi.org/10.1155/2012/378640 

[4] Elgantri, R., Mohamed, A. and Ibrahim, F. (2010) Diagnosis of Bacterial Vaginosis 
by Amsel Criteria and GramStain Method. Sebha Medical Journal, 9, 20-27. 

[5] Walker, J., Hocking, J.S., Fairley, C.K., Tabrizi, S., Chen, M., Bowden, F., Gunn, J., 
Donovan, B., Kaldor, J. and Bradshaw, C. (2011) The Prevalence and Incidence of 
Bacterial Vaginosis in a Cohort of Young Australian Women. Conference Proceed-
ings of the International Society for Sexually Transmitted Diseases Research, Que-
bec, July 2011, P1-S1.28. http://dx.doi.org/10.1136/sextrans-2011-050108.28  

[6] Peebles, K., Velloza, J., Balkus, J.E., McClelland, R.S. and Barnabas, R.V. (2019) 
High Global Burden and Costs of Bacterial Vaginosis: A Systematic Review and 
Meta-Analysis. Sexually Transmitted Diseases, 46, 304-311.  
https://doi.org/10.1097/OLQ.0000000000000972 

[7] Klebanoff, M.A., Schwebke, J.A., Zhang, Y., Nandel, T.R., Yu, K.F. and Andrews, 
W.W. (2004) Vulvo Vaginal Symptoms in Women with Bacterial Vaginosis. Obste-
trics and Gynecology, 104, 267-272.  
https://doi.org/10.1097/01.AOG.0000134783.98382.b0 

[8] Allsworth, J.E. and Peipert, J.F. (2007) Prevalence of Bacterial Vaginosis: 2001-2004 
National Health and Nutrition Examination Survey Data. Obstetrics & Gynecology, 
109, 114-120. https://doi.org/10.1097/01.AOG.0000247627.84791.91 

[9] Allsworth, J.E. and Peipert, J.F. (2011) Severity of Bacterial Vaginosis and the Risk 
of Sexually Transmitted Infection. American Journal of Obstetrics and Gynecology, 
205, 113.e1-6. https://doi.org/10.1016/j.ajog.2011.02.060 

[10] Lamont, R.F., Sobel, J.D., Akins, R.A., Hassan, S.S., Chaiworapongsa, T., Kusanovic, 
J.P. and Romero, R. (2011) The Vaginal Microbiome: New Information about Ge-
nital Tract Flora Using Molecular Based Techniques. BJOG: An International Jour-
nal of Obstetrics & Gynaecology, 118, 533-549.  
https://doi.org/10.1111/j.1471-0528.2010.02840.x 

[11] Mania-Pramanik, J., Kerkar, S.C. and Salvi, V.S. (2009) Bacterial Vaginosis: A Cause 
of Infertility? International Journal of STD & AIDS, 20, 778-781. 

[12] Atashili, J., Poole, C., Ndumbe, P., Adimora, A. and Smith, J. (2008) Bacterial Va-
ginosis and HIV Acquisition: A Meta-Analysis of Published Studies AIDS, 22, 
1493-1501. https://doi.org/10.1097/QAD.0b013e3283021a37 

[13] Aduloju, O.P., Akintayo, A.A. and Aduloju, T. (2019) Prevalence of Bacterial Vagi-
nosis in Pregnancy in a Tertiary Health Institution, South Western Nigeria. The Pan 
African Medical Journal, 33, 9. https://doi.org/10.11604/pamj.2019.33.9.17926 

[14] Afolabi, B.B., Moses, O.E. and Oduyebo, O.O. (2016) Bacterial Vaginosis and Preg-
nancy Outcome in Lagos, Nigeria. Open Forum Infectious Diseases, 3, ofw030.  

https://doi.org/10.4236/ojog.2020.10100134
https://doi.org/10.1007/s00404-013-3064-9
https://doi.org/10.1155/2012/378640
http://dx.doi.org/10.1136/sextrans-2011-050108.28
https://doi.org/10.1097/OLQ.0000000000000972
https://doi.org/10.1097/01.AOG.0000134783.98382.b0
https://doi.org/10.1097/01.AOG.0000247627.84791.91
https://doi.org/10.1016/j.ajog.2011.02.060
https://doi.org/10.1111/j.1471-0528.2010.02840.x
https://doi.org/10.1097/QAD.0b013e3283021a37
https://doi.org/10.11604/pamj.2019.33.9.17926


F. C. J. Emegoakor et al. 
 

 

DOI: 10.4236/ojog.2020.10100134 1480 Open Journal of Obstetrics and Gynecology 
 

https://doi.org/10.1093/ofid/ofw030 

[15] Ahmad, I., Nirala, R.K., Poddar, C.K. and Chaudhary, P.K. (2018) Comparative 
Study of PAP Smear and Microbiological Pattern in Bacterial Vaginosis in a Ter-
tiary Care Hospital, South Bihar (India). International Journal of Contemporary 
Medical Research, 5, L5-L10. https://doi.org/10.21276/ijcmr.2018.5.12.25 

[16] Narasimha, A., Nirup, N.C., Chandhana, B., Nishanth, N. and Harendra, K.M. 
(2014) Spectrum of Infections in Cervico-Vaginal Pap Smears. Journal of Clinical 
and Biomedical Sciences, 4, 222-225. 

[17] O’Hanlon, D.E., Gajer, P., Brotman, R.M. and Ravel, J. (2020) Asymptomatic Bac-
terial Vaginosis Is Associated with Depletion of Mature Superficial Cells Shed from 
the Vaginal Epithelium. Frontier in Cellular and Infectious Microbiology, 10, 106.  
https://doi.org/10.3389/fcimb.2020.00106 

[18] Edet, U.O., Mboto, C.I., Mbim, E.N., George, U.E., Umego, C.F. and Okon, J. (2017) 
Prevalence of Bacterial Vaginosis amongst Female Students of the University of Ca-
labar, Calabar, Cross River State. Asian Journal of Research in Medical and Phar-
maceutical Sciences, 2, 1-8. https://doi.org/10.9734/AJRIMPS/2017/36127 

[19] Ranjit, E., Raghubanshi, B.R., Maskey, S. and Parajuli, P. (2018) Prevalence of Bac-
terial Vaginosis and Its Association with Risk Factors among Non Pregnant Wom-
en: A Hospital Based Study. International Journal of Microbiology, 2018, Article ID: 
8349601. https://doi.org/10.1155/2018/8349601 

[20] Sujitha, R., Akanshasingh and Satyanarayana Reddy, A.S. (2019) Prevalence of Bac-
terial Vaginosis and Associated Factors among Non Pregnant Women. Journal of 
Medical Science and Clinical Research, 7, 948-952.  
https://doi.org/10.18535/jmscr/v7i3.164 

[21] Achilles, S.L., Austin, M.N., Meyn, L.A., Mhlanga, F., Chirenje, Z.M. and Hillier, 
S.L. (2018) Impact of Contraceptive Initiation on Vaginal Microbiota. American 
Journal of Obstetrics and Gynecology, 218, 622.e1-622.e10.  
https://doi.org/10.1016/j.ajog.2018.02.017 

[22] Van de Wijgert, J.H.H.M., Verwijs, M.C., et al. (2013) Hormonal Contraception 
Decreases Bacterial Vaginosis but Oral Contraception May Increase Candidiasis: 
Implications for HIV Transmission. AIDS, 27, 2141-2153.  
https://doi.org/10.1097/QAD.0b013e32836290b6 

[23] Vodstrcil, L.A., Hocking, J.S., Law, M., Walker, S., Tabrizi, S.N., Fairley, C.K. and 
Bradshaw, C.S. (2013) Hormonal Contraception Is Associated with a Reduced Risk 
of Bacterial Vaginosis: A Systematic Review and Meta-Analysis. PLoS ONE, 8, 
e73055. https://doi.org/10.1371/journal.pone.0073055 

[24] Abdullateef, R.M., Ijaiya, M.A., Abayomi, F., Adeniran, A.S. and Idris, H. (2017) 
Bacterial Vaginosis: Prevalence and Associated Risk Factors among Non-Pregnant 
Women of Reproductive Age Attending a Nigerian Tertiary Hospital. Malawi Med-
ical Journal, 29, 290-293. https://doi.org/10.4314/mmj.v29i4.2 

[25] Baruah, F.K., Sharma, A., Das, C., Hazarika, N.K. and Agarwalla, R. (2014) Preva-
lence and Epidemiological Correlates of Bacterial Vaginosis among Nonpregnant 
Females at a Tertiary Care Center in Assam, India. Annals of Tropical Medicine and 
Public Health, 7, 91-95. https://doi.org/10.4103/1755-6783.145001 

[26] Tibaldi, C., Cappello, N., Latino, M.A., Masuelli, G., Marini, S. and Benedetto, C. 
(2009) Vaginal and Endocervical Microorganisms in Symptomatic and Asympto-
matic Non-Pregnant Females: Risk Factors and Rates of Occurrence. Clinical Mi-
crobiology and Infection, 15, 670-679.  
https://doi.org/10.1111/j.1469-0691.2009.02842.x 

https://doi.org/10.4236/ojog.2020.10100134
https://doi.org/10.1093/ofid/ofw030
https://doi.org/10.21276/ijcmr.2018.5.12.25
https://doi.org/10.3389/fcimb.2020.00106
https://doi.org/10.9734/AJRIMPS/2017/36127
https://doi.org/10.1155/2018/8349601
https://doi.org/10.18535/jmscr/v7i3.164
https://doi.org/10.1016/j.ajog.2018.02.017
https://doi.org/10.1097/QAD.0b013e32836290b6
https://doi.org/10.1371/journal.pone.0073055
https://doi.org/10.4314/mmj.v29i4.2
https://doi.org/10.4103/1755-6783.145001
https://doi.org/10.1111/j.1469-0691.2009.02842.x


F. C. J. Emegoakor et al. 
 

 

DOI: 10.4236/ojog.2020.10100134 1481 Open Journal of Obstetrics and Gynecology 
 

[27] Vodstrcil, L.A., Twin, J., Garland, S.M., Fairley, C.K., Hocking, J.S., Law, M.G., 
Plummer, E.L., Fethers, K.A., Chow, E.P., Tabrizi, S.N. and Bradshaw, C.S. (2017) 
The Influence of Sexual Activity on the Vaginal Microbiota and Gardnerella vagina-
lis Clade Diversity in Young Women. PLoS ONE, 12, e0171856.  
https://doi.org/10.1371/journal.pone.0171856 

[28] Sanchez-Garcia, E.K., Contreras-Paredes, A., Martinez-Abundis, E., Garcia-Chan, 
D., Lizano, M. and de la cruz-Hernandez, E. (2019) Molecular Epidemiology of 
Bacterial Vaginosis and Its Association with Genital Micro-Organisms in Asymp-
tomatic Women. Journal of Medical Microbiology, 68, 1373-1382.  
https://doi.org/10.1099/jmm.0.001044 

[29] Sodhani, P., Gupta, S., Gupta, R. and Mehrotra, R. (2017) Bacterial Vaginosis and 
Cervical Intraepithelial Neoplasia: Is There an Association or Is Co-Existence Inci-
dental? Asian Pacific Journal of Cancer Prevention, 18, 1289-1292. 

[30] Gillet, E., Meys, J.F., Verstraelen, H., Verhelst, R., De Sutter, P., Temmerman, M. 
and Vanden Broeck, D. (2012) Association between Bacterial Vaginosis and Cervic-
al Intraepithelial Neoplasia: Systematic Review and Meta-Analysis. PLoS ONE, 7, 
e45201. https://doi.org/10.1371/journal.pone.0045201 

[31] Liang, Y., Chen, M., Qin, L., Wan, B. and Wang, H. (2019) A Meta-Analysis of the 
Relationship between Vaginal Microecology, Human Papillomavirus Infection and 
Cervical Intraepithelial Neoplasia. Infectious Agents and Cancer, 14, 29.  
https://doi.org/10.1186/s13027-019-0243-8 

 
 

https://doi.org/10.4236/ojog.2020.10100134
https://doi.org/10.1371/journal.pone.0171856
https://doi.org/10.1099/jmm.0.001044
https://doi.org/10.1371/journal.pone.0045201
https://doi.org/10.1186/s13027-019-0243-8

	Asymptomatic Bacterial Vaginosis in Cervical Cytology: A Preliminary Report of Incidental Finding in Routine Cervical Cancer Screening
	Abstract
	Keywords
	1. Introduction
	Aims 

	2. Methods
	3. Results
	4. Discussion
	5. Conclusion
	Limitations
	Recommendation
	Conflicts of Interest
	References

