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ABSTRACT: Vaginal infections during pregnancy can cause serious difficulties for both the mother and
the new born, leading to gynaecologic and obstetric issues. BV may be classified as a sexually enhanced
disease (SED) rather than sexually transmitted diseases (STD), with the frequency of intercourse playing
an important role. As a result, greater emphasis should be placed on investigating primary preventive
strategies. However, no study has assessed the prevalence of BV among pregnant women in Uttar
Pradesh's Bundelkhand region. As a result, this study was conducted to investigate the prevalence of BV
among pregnant women. Material and methods: This cross-sectional study was conducted among the
symptomatic pregnant women lying in any gestational week, attending the OPD/IPD of Obstetrics and
Gynecology Department of MLLB Medical College of Jhansi with universal safety precautions during the
period of 2 years from January 2021 to December 2022. A total 250 samples were randomly collected. The
vaginal swabs were taken for all the pregnant woman. Amsel's clinical criteria for bacterial vaginosis
diagnosis were used in this study. Data were analyzed in SPSS v- 24. Chi-square test was applied. p value
<0.05 was considered statistically significant. Results: The prevalence of BV among pregnant women in
this study was 28%. Women in the first trimester of pregnancy had a higher proportion of BV than those
in later trimesters, and this difference was statistically significant. Women who were multiparous, had a
history of miscarriage, had a low socioeconomic status, and were using oral contraceptives were more
likely to have BV. Conclusion: BV is prevalent among pregnant women in the Bundelkhand region, and
early detection is critical for favourable pregnancy outcomes and reducing complications. As most of the
participants were from rural backgrounds, it was a challenge to make them understand the need for such
study and taking participation consent. Primary preventive strategies should be emphasized, particularly
for women who are multiparous, have a history of miscarriage, have a low socioeconomic status, and are
using oral contraceptives.
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INTRODUCTION presence of clue cells, a few or no lactobacilli, and a
small number (1/hpf) of polymorphonuclear leucocytes
(PMNs) (Begum et al., 2010).

Pregnancy is associated with various physiological
events that have the potential to affect the structure and
composition of the vaginal microbial community.
Increased sex steroid hormone levels, altered immune-
physicochemical properties of the cervical mucus, and
modulation of the host immune response are some of
the factors that could influence the vaginal microbiome
during pregnancy (Filho et al, 2010). However, the
detailed mechanisms by which these factors influence
the vaginal microbiome are not completely understood
(Ahmed et al., 2001; Verstraelen et al., 2010). Limited

Bacterial vaginosis, the most common gynecological
condition in reproductive aged women worldwide,
characterized by a shift from healthy Lactobacilli to a
polymicrobial, anaerobic overgrowth of numerous
species such as Gardnerella vaginalis, Bacteroides spp.,
and Mobilincus spp (Hay 2017; Feng and Zheng Ai
2013).

BV is a clinical condition defined by a thin, grey/off-
white, homogeneous, malodorous adherent vaginal
discharge with a pH greater than 4.5, that is particularly
noticeable after intercourse and menstruation. When
10% potassium hydroxide is added to the vaginal fluid
(Whiff test), a fishy odour is detected, and there is the
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culture-independent studies have compared the vaginal
microbiome of non-pregnant women with healthy
pregnant women. Overall, the microbiomes of pregnant
women are less varied and less rich compared to those
of non-pregnant women; they also have higher
abundance of Lactobacillus spp. and are more stable
(Kenyon et al., 2013).

Vaginal infections during pregnancy can cause serious
difficulties for both the mother and the new born,
leading to gynaecologic and obstetric issues. BV may
be classified as a sexually enhanced disease (SED)
rather than a sexually transmitted disease (STD), with
the frequency of intercourse playing an important role.
As a result, greater emphasis should be placed on
investigating primary preventive strategies (Hillier and
Holmes 1999; Lewis et al., 2017).

Several observational studies have found that women
who use hormonal contraception have a lower risk of
recurrence of BV (Vodstrcil et al., 2013). However, no
study has assessed the prevalence of BV among
pregnant women in Uttar Pradesh's Bundelkhand
region. As a result, this study was conducted to
investigate the prevalence of BV among pregnant
women.

MATERIAL AND METHODS

This cross-sectional study was conducted among the
symptomatic pregnant women lying in any gestational
week, attending the OPD/IPD of Obstetrics and
Gynaecology Department of MLB Medical College of
Jhansi with universal safety precautions during the
period of 2 years from January 2021 to December 2022.
A total 250 samples were randomly collected. The
vaginal swabs were taken for all the pregnant woman.
Resident doctors took vaginal swabs from the lateral
and posterior vaginal fornixes while looking for
consistency and colour in the vaginal discharge.
Amsel's clinical criteria for bacterial vaginosis
diagnosis were used in this investigation. The clinical
criteria included pH measurement (using a Whatman
pH strips to measure pH from 1-14), saline wet mount
(for clue cells), and a whiff test (to look for fishy or
amine odour) as one indicator of BV by the addition of
10% KOH. Amsel's criteria for bacterial vaginosis
require at least three out of four of the following criteria
to be met: homogenous thin grey or white vaginal
discharge, positive whiff test, high vaginal pH >4.5,
and presence of a clue cell (Amsel et al., 1983).

Data were analysed in SPSS v- 24. Chi-square test was
applied. p value <0.05 was considered statistically
significant.

RESULTS

The mean age of the participants was 28.4+ 5.1 years.
The median age was 28 years with IQR of 24-32 years.
Majority of the participants, 151 (60.4%) were in the
age group of 20-29 years. The average number of
pregnancies in each woman was 2.1+ 0.8. The median
value was 2 with an IQR of 1-3. Majority, 175 (70%)
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had up to 2 pregnancies and 75 (30%) had more than 2
pregnancies. The number of pregnancies for each
woman ranged from 1 to 4. About, 66(26.4%) of the
women were primi (Table 1). Majority of the
participants 93 (37.2%) were in their first trimester of
pregnancy, followed by 81 (32.4%) in the second
trimester and 76 (30.4%) in the third trimester.

The diagnosis of bacterial vaginosis was made based on
Amsel’s criteria based on pH of vaginal secretion,
presence of clue cells and whiff’s test. It was seen that
the prevalence of BV was 70 (28%) (Fig. 1). In the 1st
trimester of pregnancy, 37(39.8%) of women were
positive for bacterial vaginosis.

BV

= Absent

® Present
Fig. 1. Prevalence of BV.

Table 1: Clinical profile of study participants
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(N=250).
Variables Frequency Percent
(%)
Age (MeantSD) 28.4+ 5.1 years
Age:
20-29years 151 60.4
30-39years 95 38.0
40-49years 4 1.6
No. of pregnancies
<2pregnancies 175 70.0
>2pregnancies 75 30.0
Trimester:
1st Trimester 93 37.2
2nd Trimester 81 32.4
3rd Trimester 76 30.4
Amsel’s criteria:
Homogeneous thin gray or 89 35.6
white vaginal discharge
Vaginal pH >4.5 76 30.4
Whiffstest-Fishyodor 81 32.4
Clue cells 76 30.4
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Table 2: Association of bacterial vaginosis with various sociodemographic factors.

Factors Negative (n=180) Positive (n=70) Total (N=250) P value
20-29years 108(71.5%) 43(28.5%) 151(60.4%)
30-39years 71(74.7%) 24(25.3%) 95(38%) 0.09
40-49years 1(25%) 3(75%) 4(1.6%) )
Trimester
Ist Trimester 56(60.2) 37(39.8) 93
2nd Trimester 68(84) 13(16) 81 0.002
3rd Trimester 56(73.7) 20(26.3) 76
Number of pregnancies:
<2pregnancies 124(70.9%) 51(29.1%) 175 0.500
>2pregnancies 56 19(25.3%) 75 )

*Chi-Square test

In the 2nd trimester of pregnancy 13 (16%) were
positive for bacterial vaginosis and in the 3rd trimester
of pregnancy 20 (26.3%) were positive for bacterial
vaginosis. Higher proportion of women were positive
for bacterial vaginosis in the 1st trimester of pregnancy
and this was statistically significant (Table 2).

DISCUSSION

Bacterial vaginosis, a condition which develops due to
the disruption of the normal vaginal flora. In the normal
physiological state, Lactobacillus is predominantly
found in the vaginal flora. The overgrowth of anaerobic
organisms replacing the normal flora leads to the
causation of bacterial vaginosis. There are two main
criteria’s for diagnosing bacterial vaginos i.e. Nugent
score and Amsel criteria (Gad et al, 2014). Studies
have shown that using Amsel's criteria diagnosis of
bacterial vaginosis can be simplified by using a
combination of the two criteria, vaginal pH and clue
cells, in settings where time or Gram staining is not
available. The current study was conducted on
250pregnant women of reproductive age. The
prevalence of BV was found out to be 28% in the
current study. A similar study was undertaken by
Kamga et al. (2019) and reported a prevalence of BV of
26.2% in pregnant women, which supports the current
study; however, in contrast to the current study,
Kulkarni and Wagh (2020) discovered a prevalence of
bacterial vaginosis among pregnant females of 11.38%.
According to SM Ibrahim et al. (2014) the prevalence
of BV among pregnant women found out to be 17.3%.
Such variations are most likely due to various socio-
economic settings the study populations have chosen
from.

In women of reproductive age, bacterial vaginosis (BV)
is prevalent in leading cases with symptom of foul-
smelling vaginal discharge. The majority of the
individuals in the current study (55.2%) have
experienced malodorous discharge per vaginum. The
foul-smelling discharge was observed in 48.37% of
pregnant women in the study by Kulkarni and Wagh
(2020). In the study by SM Ibrahim et al. (2014), most
patients with BV had a yellow, watery, and malodorous
discharge. There are some discrepancies in the
characteristics of the discharge in the effected patients.
Some have reported the traditional description of thin,
grey, homogeneous, and foamy discharge (Gad er al.

2014), while others recorded white and yellow
discharge. The most common cause of vaginal
discharge or odour is due to bacterial vaginosis.

Hence, in the year 2010 the US Center for Disease
Control have made most recent recommendations for
the treatment of symptomatic bacterial vaginosis which
was aimed to relieve these vaginal symptoms. In the
current study, 35.6% reported history of excess vaginal
discharge. In the study by Hillier et al. (2021), higher
proportion of about 68% reported to have abnormal
white discharge per vaginum. Though the study group
was comparable in terms of mean age of participants to
our study, the study by Hillier er al. (2021) had
included only participants those who had any symptoms
suggestive of vaginitis. This explains the large
differences in proportion of participants experiencing
excess white discharge between both the groups.
Measurement of pH in the vagina varies by whether the
sample is taken from a vaginal wall, the vaginal fornix,
or the cervical os, because the cervix having a higher
pH than the vagina. Bacterial vaginosis is characterised
by the alkalinization of vaginal fluid (vaginal pH > 4.5)
prompting some authors to propose correcting the
vaginal pH in order to treat bacterial vaginosis. The
diagnosis of bacterial vaginosis according to Amsel's
criteria may be simplified using a combination of the
two criteria, i.e. the vaginal pH and amine test. As a
single predictor the most sensitive individual criterion
was vaginal pH, but with lowest specificity. Hence, it is
suggested to combine vaginal pH with amine test. In the
current study, majority, 32.8% had a pH more than 4.5.
In the study by Bhujel ef al. (2021), a majority of about
80.8% had a pH more than 4.5.

Whiff’s test is one of the major clinical criteria
employed in the diagnosis of bacterial vaginosis since
historical times. Varied results with the specificity of
Whiff’s test can be seen due to factors like, the test-
related factors might be the use of KOH bottles of
differing potency, any delay in performance of the test,
use of insufficient quantity of discharge by one
observer, or interference with the test by use of
absorbent material (such as a cotton swab). Observer
related factors like degree of skill in performing the test
and the ability to smell also influence the results of
Whiff’s test. But it still remains to be one of the
moderately reliable clinical tool in the diagnosis of
bacterial vaginosis even if carried out under less than
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ideal circumstances such as clinical settings. On whiff’s
test, majority 32.4% had fishy odour in the current
study. In accordance with the current study, Hemalatha
et al. (2013) also reported that 35.5% were positive on
Whiff’s test. In the study by Bhujel et al. (2021) lower
proportion of only 14.2% had fishy odour in the
Whiff’s test.

As a single individual criterion for predicting the gram
stain result, clue cells detection from wet mount
microscopic examination is the single most reliable
predictor of bacterial vaginosis. Though clue cells from
individual criterion by its own is sufficient to diagnose
bacterial vaginosis, it was seen that modified Amsel’s
criteria by using a combination of any two criteria,
increased the specificity. Hence the current study
employed the modified version. In the current study,
majority 30.4% had clue cells on microscopic
examination. In the study by Bhujel er al. (2021) a
lower proportion of only 9.2% had clue cells on
microscopy. Bhujel et al. (2021), did not include
pregnant women and conducted the study on women
attending gynaecological OPD with history of abnormal
white discharge. The study by Hemalatha et al. (2013),
reported a higher proportion of about 58.8% having
clue cells. The higher value might be because of the
difference in study population. This study had included
those having symptoms of vaginitis.

CONCLUSIONS

According to Amsel's criteria, almost one-third of the
pregnant women in our study had bacterial vaginosis.
Bacterial vaginosis is more common in first-trimester
pregnant women. As BV is common in pregnant
women, early detection of pregnant women with the
aforementioned characteristics should be a key element
of the laboratory inquiry, as it is critical for favourable
pregnancy outcomes and reducing problems.

Acknowledgment. We would like to express our gratitude to
the participants who volunteered to take part in this study and
shared their valuable insights with us. We would also like to
thank the faculty members and residents of the Obstetrics and
Gynaecology department of MLB Medical College Jhansi, as
well as Faculty and Research Assistants from Bundelkhand
University, Jhansi, for their support and assistance throughout
this project. Additionally, we would like to acknowledge the
contributions of the reviewers who provided valuable
feedback and suggestions to improve the quality of this
article. Finally, we express our gratitude to our colleagues and
friends for their encouragement and support during the
writing process. This research was conducted without external
funding.

Conflict of Interest. None.

REFERENCES

Ahmed, S., Lutalo, T. and Wawer, M. (2001). HIV incidence and
sexually transmitted disease prevalence associated with
condom use: 4 population study in Rakai, Uganda, AIDS,
15(16),2171-2179.

Amsel, R., Totten, P. A., Spiegel, C. A., Chen, K. C,
Eschenbach, D., & Holmes, K. K. (1983). Nonspecific
vaginitis:  diagnostic  criteria and microbial and
epidemiologic associations. The American journal of
medicine, 74(1), 14-22.

Begum, N., Muazzam, N., Shamsuzzaman, S., Chowdhury, A.,
Rashid, A. and Islam, D. (2010). Diagnosis of Bacterial
Vaginosis by Acridine Orange Staining and its
Comparison to Conventional Methods and Association of
Gardnerella vaginalis with Bacterial
Vaginosis. Bangladesh Journal of Medical Microbiology,
4(1), 1-6.

Bhujel, R., Mishra, S. K., Yadav, S. K., Bista, K. D. and Parajuli,
K. (2021). Comparative study of Amsel's criteria and
Nugent scoring for diagnosis of bacterial vaginosis in a
tertiary care hospital, Nepal. BMC Infect Dis, 21, 825.

Feng, S. and Zheng Ai, X. (2013). Research progress of
mechanisms of bacterial vaginosis on pregnancy
outcomes. Chinese J Microecol, 25, 365-7.

Filho, D. S. C., Diniz, C. G. and Silva. V. L. (2010). Bacterial
vaginosis: clinical, epidemiological and microbiological
features. HURevista Juiz de Fora, 36(3), 223-230.

Gad, G. F., El-Adawy, A. R., Mohammed, M. S., Ahmed, A. F.
and Mohamed, H. A. (2014). Evaluation of different
diagnostic methods of bacterial vaginosis. IOSR Journal
of Dental and Medical Sciences, 13(1), 15-23.

Hemalatha, R., Ramalaxmi, B. A., Swetha, E., Balakrishna, N.
and Mastromarino, P. (2013). Evaluation of vaginal pH
for detection of bacterial vaginosis. Indian J Med Res,
138(3), 354-359.

Hay, P. (2017). Bacterial vaginosis. F1000Research, 6,1761.

Hillier, S. L., Austin, M., Macio, I., Meyn, L.A., Badway, D. and
Beigi R. (2021). Diagnosis and Treatment of Vaginal
Discharge  Syndromes in Community Practice
Settings. Clin Infect Dis, 72(9), 1538—1543.

Hillier, S. L. and Holmes, K, K. (1999). Bacterial vaginosis.
Sexually transmitted diseases, 3rd edn. New York:
McGraw-Hill, 563- 86.

Ibrahim, S. M., Bukar, M., Galadima, G. B., Audu, B. M. and
Ibrahim, H. A. (2014). Prevalence of bacterial vaginosis
in pregnant women in Maiduguri, North-Eastern Nigeria.
Niger J Clin Pract, 17(2), 154-158.

Kamga, Y. M., Ngunde, J. P. and Akoachere J. F. K. T. (2019).
Prevalence of bacterial vaginosis and associated risk
factors in pregnant women receiving antenatal care at the
Kumba Health District (KHD), Cameroon. BMC.
Pregnancy Childbirth, 19(1), 166.

Kenyon, C., Colebunders, R. and Crucitti, T. (2013). The global
epidemiology of bacterial vaginosihjs: a systematic
review. Am J Obstet Gynecol, 209(6), 505-523.

Kulkarni, P. and Wagh, G. (2020). Prevalence of bacterial
vaginosis in pregnant women and its association with
adverse perinatal outcomes. Indian J Obstet Gynecol Res,
7(2), 187-192.

Lewis, F. M. T., Bernstein, K. T. and Aral, S. O. (2017). Vaginal
microbiome and its relationship to behavior, sexual
health, and sexually transmitted diseases. Obstet Gynecol,
129(4), 643- 654.

Verstraelen, H., Verhelst, R., Vaneechoutte, M. and Temmerman,
M. (2010). The epidemiology of bacterial vaginosis in
relation to sexual behaviour. BMC Infectious Diseases,
10, article 81.

Vodstreil, 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(9), €73055.

Journal, 15(5): 593-596.

How to cite this article: Deepika T., Rishi S., Sippy A. and Sonika G. (2023). Prevalence of Bacterial Vaginosis among
Symptomatic Pregnant Women in Bundelkhand Region: A Cross-Sectional Study. Biological Forum — An International

Deepika et al.,

Biological Forum — An International Journal

15(5): 593-596(2023) 596




