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ABSTRACT

Background: Bacterial vaginosis is a prevalent and often asymptomatic vaginal condition affecting women of reproductive
age, posing significant reproductive health risks. Despite its importance, data on BV prevalence, microbial profiles, and
ossociofed%ocfors at Kilimanjaro Christian Medical Centre, a maijor tertiary hospital in northern Tanzania, remain limited.
Therefore, this study aimed to address these gaps.

Methods: This was a three-year refrospective oEoroTow based study of 891 high vaginal swab samples collected from
women aged 15-49 vears at KCMC between January 2021 and December 2023. %cldericﬂ vaginosis was diagnosed
using Amsel criteria and Nugent scoring. Demographic and clinical data were retrieved from the hospital electronic
medical system. Data were analysed using descriptive and inferential sfatistics. P value of <.05 was considered
statistically significant.

Results: évero” prevalence of bacterial vaginosis was 324 (36.4%). The majority of the studied vaginal samples
belonged to women aged 25-34 years 359 {40.3%), and most samples were collected from the Outpatient Department
618 (69.4%). Microbiological analysis revealed that no bacterial growth was the most common finding 565 (63.4%),
followed by Candida albicans 205 (23.0%) and Escherichia coli 58 (6.5%). In multivariable logistic regression,
attendance af the Labour Ward was significantly protective against BV (AOR = 0.096; 95% Cl: 0.012-0./87; P=
.029), while the year of sample collection also predicted BV: samples from 2022 had reduced odds [AOR=0.63; 95%
Cl: 0.40-0.96; P=.035), and samples from 5023 had increased odds (AOR=2.24: 95% Cl: 1.51-3.32; P<.01)
compared to 202 1. Age category and individual microorganisms were not independent predictors of BV.

Conclusion: This study showe§J a high prevalence of bacferial vaginosis (36.4%) with flactating frend among women
of reproductive age at KCMC. The most affected were women of reproductive age attending Tabour ward. The high
prevalence among pregnant women has important reproductive health implications, highlighting the need for routine
screening fo prevent adverse pregnancy outcomes.

BACKGROUND

acterial vaginosis (BV) is the most common vaginal

dysbiosis worldwide, affecting an estimated 23—
29% of women of reproductive age globally, with
prevalence varying by region, sexual behavior, and
socioeconomic factors.!? In sub-Saharan Africa,
BV prevalence is higher, ranging from 20% to over
50%, reflecting differences in sexual health practices
and limited access to reproductive health services.?
In Tanzania, hospital and community based studies
have reported BV prevalence between 20% and 35%
among women of reproductive age, highlighting its
public health significance.* It’'s known for causing
unusual vaginal discharge with a bad smell, while
some women experience no symptoms, others might
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also have burning, pain during urination or sex,
and vaginal irritation.” Importantly, BV can increase
the risk of problems with a woman’s reproductive
health.>¢7 It is caused by disturbance in the vaginal
ecosystem, resulting in a reduction of the Lactobacilli
community and an increase in the diversity of
facultative anaerobic bacteria, though to date, the
etiology of BV is still unknown.®° BV predominantly
occurs in sexually active individuals aged 14 to 49 and
is commonly linked to several risk factors, including
vaginal douching, multiple sexual partners, recent
antibiotic use, and cigarette smoking.'® The current
treatment of BV typically involves an antibiotic, such
as Metronidazole and Clindamycin; however, it has
been shown that recurrence may occur in up to 80%
of women after treatment.'?
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Numerous studies have been conducted to explore the
prevalence and associated factors with BV, shedding
light on its impact on women’s reproductive health.
A study done in Dhaka, Bangladesh, among sexually
active women with abnormal vaginal discharge reported
a prevalence of about 29.2%.'"" Another study done in
Portugal reported a prevalence of 3.9% among pregnant
women, of which G. vaginalis colonization among pregnant
women was 67.5%.'% Also, a study done in the United
Kingdom (UK) reported a prevalence of 3.54% among
women who visited the antenatal clinic."> Moreover,
in Turkey, a study reported the prevalence of BV to be
7.76% among Turkish women attending obstetrics and
gynecology clinics.' In Africa, a study done at St. Paul’s
Hospital in Ethiopia reported a prevalence of BV to be
48.6% among 210 women enrolled in the study.”” Also,
a study conducted in Nigeria reported a prevalence of
16.6% among pregnant women with abnormal vaginal
discharge.'® Dar es Salaam, a study conducted at Amana
Regional Referral Hospital reported a prevalence of 33.2%
among non-pregnant women who presented with signs
and symptoms of vaginal infection.”

Bacterial vaginosis is strongly associated with adverse
reproductive and maternal health outcomes, particularly
during pregnancy. Several recent systematic reviews
and meta-analyses have demonstrated that bacterial
vaginosis significantly increases the risk of preterm
birth, premature rupture of membranes, and low birth
weight, making it a major contributor to maternal and
neonatal morbidity worldwide.'® In addition to adverse
pregnancy outcomes, bacterial vaginosis has been
associated with pelvic inflammatory disease (PID) and
other upper reproductive tract infections that may lead to
infertility and chronic pelvic complications if untreated."?
Furthermore, bacterial vaginosis has been shown to
increase susceptibility to sexually transmitted infections
(STIs) such as Chlamydia trachomatis, Trichomonas vaginalis,
and other genital infections due to disruption of normal
vaginal microbiota and loss of protective lactobacilli.?
These associations highlight the importance of routine
screening, early diagnosis, and effective management of
bacterial vaginosis, particularly among pregnant women
and women attending reproductive health services, to
reduce adverse reproductive outcomes and transmission
of infections.?!

Despite the growing public health importance of
bacterial vaginosis, limited research has been conducted
to determine its prevalence within the specific setting
of Kilimanjaro Christian Medical Centre (KCMC). Few
studies have assessed the burden of bacterial vaginosis
among women of reproductive age or sexually active
women attending this tertiary healthcare facility, creating
an important knowledge gap in understanding its local
epidemiology. Therefore, this study aimed to address
this gap by analysing laboratory data to determine the
prevalence of bacterial vaginosis among reproductive-
aged women attending KCMC. The findings from this
study are expected to provide valuable insights that
may support improved diagnosis, management, and
reproductive health outcomes among women within this
setting and similar healthcare facilities.
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MATERIALS AND METHODS

Study design and settings

This was a retrospective laboratory-based study of 891
high vaginal swab (HVS) samples collected from women
who attended Kilimanjaro Christian Medical Centre
(KCMC) between 1 January 2021 and 30 December
2023. KCMC is a tertiary referral and teaching hospital
located in northern Tanzania, serving a population of
approximately 15 million people from the Kilimanjaro
region and surrounding areas. The hospital has over
500 inpatient beds, more than 1,200 staff, and a large
outpatient department that handles over 100,000
visits annually. Its antenatal clinic (ANC) alone attends
roughly 15,000 pregnant women each year, making it
an important setting for studying reproductive health
conditions such as bacterial vaginosis.

Study Population

The study population comprised women aged 14 to 49
years who attended Kilimanjaro Christian Medical Centre
(KCMC) between 1 January 2021 and 30 December 2023
and had high vaginal swabs (HVS) collected for bacterial
vaginosis examination per physicians” orders.

Eligibility Criteria

Women aged 14 to 49 years who were considered sexually
active and had high vaginal swabs (HVS) collected per
physicians” orders for bacterial vaginosis examination at
KCMC between 1 January 2021 and 30 December 2023
were eligible for inclusion in the study. Women with
missing essential information in the hospital database,
including ward, age, date of examination, BV status, or
identified microorganisms, were excluded. A total of 136
samples were excluded due to incomplete data.

Sampling and Sample Size Calculation

Although this study utilized all eligible high vaginal
swab (HVS) samples collected at Kilimanjaro Christian
Medical Centre (KCMC) between 1 January 2021 and 30
December 2023, a sample size calculation was conducted
during planning to ensure sufficiency for estimating the
prevalence of bacterial vaginosis (BV). The minimum
sample size for estimating a prevalence in a cross-sectional
design is calculated using the standard formula:

N=[Z?2xp (1-p)
eZ
Where 7 is the required sample size,

Z is the standard normal value corresponding to a 95%
confidence level (1.96),

P is the estimated prevalence from previous study
(p=0.25) 2

e is the desired precision set at 5% (0.05).

Then,

N=[1.962x0.25 X (1-0.25)]/ (0.05%) =288

Therefore, the minimum sample size required to estimate
the prevalence of bacterial vaginosis was 288.

Data collection
Relevant patient information, including demographic and
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clinical history, was recorded in the hospital’s standardized
electronic medical system. Women attending various
hospital clinics were asked about STI history, including
symptoms of bacterial vaginosis (BV) and other STIs. High
vaginal swab (HVS) samples were collected from patients
meeting testing criteria and sent to the clinical laboratory.
BV diagnosis was performed using both Amsel criteria
where at least three of the following were required: thin,
grayish-white homogenous vaginal discharge; vaginal pH
>4.5; presence of clue cells on saline microscopy; and a
positive whiff test with 10% KOH and Nugent scoring
of Gram-stained vaginal smears (0-3 = normal, 4-6 =
intermediate, 7-10 = BV).?*> Results were recorded in the
electronic system, from which all data for this study were
retrieved.

Statistical Data Analysis

Collected data were retrieved from the standardized
electronic medical system and checked for completeness;
incomplete records were excluded based on predefined
criteria. Cleaned data were imported into SPSS version
27 for analysis. Data consistency and validity were
verified, and descriptive statistics were used to summarize
participant characteristics in tables and graphs.
Associations between bacterial vaginosis (BV) status and
independent variables were examined using binary and
multivariable logistic regression. Odds ratios (OR) with
95% confidence intervals (CI) were reported, and a P
value <.05 was considered statistically significant.

Ethics Approval

Ethical clearance was sought and obtained from the
Kilimanjaro Christian Medical University College (now
KCMC University) Research Ethics Review Committee
(CRERC) under Protocol No. 2703. Permission to access
laboratory records was granted by the Kilimanjaro
Christian Medical Centre (KCMC) hospital administration.
As this was a retrospective laboratory-based study, patient
data were extracted from existing laboratory records
without direct contact with participants. All data were
handled confidentially, and personal identifiers such as
names and registration numbers were removed prior to
analysis to ensure anonymity. The collected data were
securely stored and accessed only by authorized research
personnel.

RESULTS

Demographic and Clinical Characteristics of Study
Participants (N=891)

Of the total 891 women whose laboratory records were
included in this retrospective study, all were within the
reproductive age range (15 to 49 years). The median age
of the participants was 27 years (I.Q.R. = 34). The age
distribution of the participants showed that the majority,
359 (40.3%), were patients concentrated in the middle
reproductive years, specifically in the 25-34 age category.
Regarding the clinical departments from which samples
originated, the majority of participants, 618 (69.4%),
were from the Outpatient Department (OPD). This
was followed by the Emergency Medicine Department
(EMD), accounting for 131 (14.7%), and the Obstetrics
and Gynaecology (OG) clinic with 46 (5.2%) participants.
Smaller proportions were from the Dermatology clinic
26 (2.9%) and the Labor Ward 21 (2.4%), while the
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remaining clinics and wards each contributed less than
1% of the total participants (Table 1).

TABLE 1: Demographic and Clinical Characteristics of

Study Participants (N=891)

Variable Frequency Percentage

(N) (%)

Age category
15-24 312 35.0
25-34 359 40.3
35-49 220 24.7

Ward/Clinic
Cardiology 6 0.7
Care and Treatment Clinic (CTC) 1 0.1
Dermatology 26 2.9
Diabetes clinic 3 0.3
Emergency Medicine Department (EMD) 131 14.7
Eye-Nose-Throat department (ENT) 2 0.2
Intensive care unit (ICU) 6 0.7
Labor ward 21 2.4
Medical 15 1.7
Obstetrics & Gynaecology (OG) 46 5.2
Oncology ward 1 0.1
Outpatient Department (OPD) 618 69.4
Orthopedic 7 0.8
Surgical 2 0.2
Urology 6 0.7

Prevalence of Bacterial Vaginosis Among Women of
Reproductive Age (N=891).

The overall prevalence of bacterial vaginosis (BV) among
the study participants was 324 (36.4%) (Figure 1). The
highest prevalence was observed among women aged 25
to 34 years 133 (37.0% %) (Figure 2).

FIGURE 1: Prevalence of Bacterial Vaginosis Among
Women of Reproductive Age (N=891)
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FIGURE 2: Distribution of BV Among Women of

Reproductive Age
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Distribution of Microorganisms Identified in Vaginal
Samples by Age Category

In distributions of microorganisms, laboratory findings,
“No Bacteria Growth” was the most common result565
(63.4%).. This finding was most frequent in the 25 to
34 years age group, who account for 223 (25.0%) of all
patients.

Among specific microorganisms identified, Fungi were
relatively common. Candida albicans was the most
frequently detected specific organism, confirmed in 205
(23.0%) of all patients. Its presence was observed to be
highest in women aged 25 to 34 years, accounting for 88
(9.9%) of all patient samples in that age group, followed

by the 15 to 24 years age group, whose proportion was
noted to be 76 (8.5%). Other Candida species accounted
for 20 (2.2%) among patient samples.

Among bacterial isolates, the Gram negative bacterium
Escherichia coli was the most often isolated, detected in
58 (6.5%) of all samples, with a fairly even distribution
across all age categories. Other Gram negative bacteria,
such as Klebsiella pneumoniae 9 (1.0%) and Pseudomonas
aeruginosa 5 (0.6%), were found in smaller proportions.
Gram positive bacteria, including Staphylococcus aureus
7 (0.8%), Streptococcus species 7 (0.8%), Enterococcus
species 2 (0.2%), and Bacillus species 1 (0.1%), were
identified in very low overall percentages across the
studied age groups (Table 2).

Factors Associated With Bacterial Vaginosis Among Women
of Reproductive Age

Binary and multivariable logistic regression analyses
were performed to assess factors associated with bacterial
vaginosis (BV). In the multivariable analysis, presentation
at the Labor Ward was identified as a significant
protective factor against BV (AOR = 0.096; 95% CI: 0.01—
0.78; P=.029), indicating significantly lower odds of BV
compared to the Cardiology clinic. Additionally, the year
of sample collection was significantly associated with BV
status. Samples collected in 2022 showed reduced odds
of BV (AOR = 0.63; 95% CI: 0.40-0.96; P=.03), whereas
samples collected in 2023 had significantly higher odds of
BV (AOR =2.24; 95% CI: 1.51-3.32; P<.01) compared to
those collected in 2021. Age category, clinical departments
other than the Labor Ward, and specific microorganisms
were not independently associated with BV in the
adjusted model (Table 3).

TABLE 2: Distribution of Microorganisms Identified in Vaginal Samples of Women of Reproductive Age (N=891)
Microorganism Age of Patients (Years) n (%)
15-24 25-34 35-49 Total
Gram-Positive Bacteria
Bacillus species 1(0.1) 0 (0.0) 0 (0.0) 1(0.1)
Enterococcus species 0 (0.0) 2 (0.2) 0 (0.0) 2 (0.2)
Staphylococcus aureus 3 (0.3) 4 (0.4) 0 (0.0) 7 (0.8)
Streptococcus species 2 (0.2) 5 (0.6) 0 (0.0) 7 (0.8)
Gram-Negative Bacteria
Acinetobacter baumannii 0 (0.0) 0 (0.0) 1(0.1) 1(0.1)
Acinetobacter species 1(0.1) 1(0.1) 1(0.1) 3 (0.3)
Citrobacter freundii 1(0.1) 2 (0.2) 0 (0.0) 3 (0.3)
Citrobacter koserii 0 (0.0) 0 (0.0) 1(0.1) 1(0.1)
Citrobacter species 0 (0.0) 1(0.1) 0 (0.0) 1(0.1)
Enterobacter aerogenes 1(0.1) 0 (0.0) 0 (0.0) 1(0.1)
Escherichia coli 23 (2.6 19 (2.1) 16 (1.8) 58 (6.5)
Klebsiella oxytoca (or ox-ca) 0 (0.0) 1(0.1) 1(0.1) 2 (0.2)
Klebsiella pneumoniae 4 (0.4) 5 (0.6) 0 (0.0) 9 (1.0)
Pseudomonas aeruginosa 0 (0.0) 3 (0.3) 2 (0.2) 5 (0.6)
Fungus
Candida albicans 76 (8.5) 88 (9.9) 41 (4.6) 205 (23.0)
Candida species 14 (1.6) 5 (0.6) 1(0.1) 20 (2.2)
No Bacterial Growth 186 (20.9) 223 (25.0) 156 (17.5) 565 (63.4)
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TABLE 3: Factors Associated with Bacterial Vaginosis Among Women of Reproductive Age

Variable BV status COR (95% Cl) Pvalue AOR (95% Cl) Pvalue
Positive N (%) Negative N (%)

Age category
15-24 113 (34.9) 199 (35.1) 1
25-34 133 (41.0) 226 (39.9) 1.03(0.57 - 1.42) .82
35-49 78 (24.1) 142 (25.0) 0.97(0.68 - 1.39) .86

Ward/Clinic
Cardiology 4 (1.2) 2 (0.4) 1
Care and Treatment Clinic (CTC) 0 (0.0) 1(0.3) 0.000 (-) 1.000 0.000 (-) 1.00
Dermatology 8 (2.5) 18 (3.2) 0.22 (0.03 - 1.47) .03~ 0.20 (0.03-1.53) 12
Diabetic clinic 1(0.3) 2 (0.4) 0.25 (0.13 - 4.73) .36 0.28 (0.01-6.88) 43
Emergency Medicine Department (EMD) 42 (13.0) 89 (15.7) 0.24 (0.42-1.34) .04* 0.19 (0.03-1.19) .08
Eye-Nose-Throat department (ENT) 0 (0.0) 2 (0.4) 0.000 (-) .99 0.000 .99
Intensive care unit (ICU) 0 (0.0) 6 (1.1) 0.000 (-) .99 0.000 .99
Labor ward 6 (1.9) 15 (2.6) 0.200 (0.03-1.39) .01~ 0.096 (0.01-0.78) .029*
MEDICAL 4 (1.2) 11 (1.9) 0.18 (0.23 -1.40) .103 0.19 (0.02-1.70) .140
Obstetrics & Gynaecology (OG) 15 (4.6) 31 (5.5) 0.24 (0.40-1.47) 124 0.25 (0.04-1.74) 161
Oncology 0 (0.0) 1(0.2) 0.000 (-) 1.000 0.000 1999
Outpatient Department (OPD) 238 (73.5) 380 (67.0) 0.31 (0.06-1.72) .01~ 0.25 (0.04-1.54) 134
Orthopedic 4 (1.2) 3 (0.5) 0.68 (0.06-6.40) .73 0.73 (0.06-8.23) 797
Surgical 1(0.3) 1(0.2) 0.50 (0.02-12.89) .68 0.67 (0.02-20.28) .820
Urology 1(0.3) 5 (0.9) 0.10 (0.006-1.54) .99 0.08 (0.005-1.48) .091

Microorganism
Acinetobacter baumanii 2 (0.6) 1(0.2) 1 1
Acinetobacter species 0 (0.0) 1(0.2) -
Bacillus species 1(0.3) 0 (0.0) - 1.000 - -
Candida albicans 88 (27.2) 117 (20.6) 0.73 (0.10-5.28) .76 0.67 (0.08-5.39) 71
Candida species 7 (2.2) 13 (2.3) 0.73 (0.10-5.28) .76 0.67 (0.08-5.39) .71
Citrobacter freundii 3 (0.9) 0 (0.0) 4.00 (0.21-75.66) .36 - .99
Citrobacter koserii 1(0.3) 0 (0.0) 4.00 (0.21-75.66) .36 - -
Citrobacter species 0 (0.0) 1(0.2) 4.000(0.21-75.65) .36 - -
Enterobacter aerogenes 0 (0.0) 1(0.2) 0.00 1.00 0.00 1.00
Enterococcus species 0 (0.0) 2 (0.4) 0.00 .99 0.00 .99
Escherichia coli 36 (11.1) 22 (3.9) 1.64 (0.22-12.47) .64 1.67 (0.19-14.28) .63
Klebsiella ox-ca 0 (0.0) 2 (0.4) 1.20 (0.12-11.13) .87 1.63 (0.14-18.99) .69
Klebsiella pneumoniae 6 (1.9) 3 (0.5) 1.20 (0.12-11.13) .87 - -
No bacterial growth 172 (53.1) 393 (69.3) 0.43 (0.06-3.13) 41 0.35 (0.04-2.84) .33
Pseudomonas aeruginosa 4 (1.2) 1 (0.2) 4.00 (0.21-75.65) .35 2.88 (0.13-61.09) 49
Staphylococcus aureus 1(0.3) 6 (1.1) 0.16 (0.009-2.98) .02* 0.24 (0.01-4.79) .35
Streptococcus species 3 (0.9) 4 (0.7) 0.75 (0.44-8.83) .81 0.45 (0.03-6.074) 554

Year
2021 57 (17.6) 130 (22.9) 1
2022 67 (20.7) 214 (37.7) 0.71 (0.472- 1.08) .01* 0.63 (0.40-0.96) .03*
2023 200 (61.7) 223 (39.3) 2.04 (1.42 - 2.94) <.001 * 2.24 (1.51-3.32) <.01%

COR = crude odds rafio; AOR = adjusted odds ratio, Bolded=significant, p<.05
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DISCUSSION

The present study demonstrated a relatively high
prevalence of bacterial vaginosis among women of
reproductive age attending a tertiary hospital in northern
Tanzania. This finding is consistent with reports from
sub-Saharan Africa, where bacterial vaginosis remains
a common vaginal condition affecting women of
reproductive age. Similar prevalence levels have been
reported in studies conducted in Tanzania and other
African countries, highlighting the persistent burden
of bacterial vaginosis in the region.** In contrast, lower
prevalence rates have been reported in regions such as
Asia, Europe, and North America, reflecting differences
in socio-economic status, hygiene practices, and
access to reproductive health services.?>?¢ Our study
revealed an overall BV prevalence of 36.4% at KCMC.
Current prevalence is higher compared with the global
prevalence' However, prevelance reported in this study
is lower compared to 42.1% reported in a meta-analysis
performed by Torrone et al.*?Compared with some
developed countries, the prevalence reported in this
study is higher than 3.9%, 3.54%, and 7.76% reported
in Portugal, the UK, and Turkey, respectively.'*'*?” Higher
prevalence rates were reported in other sub-Saharan
African countries, such as Ethiopia (48.6%), Gambia
(46.6%), Botswana (38%), and Kenya (37%).%° Lower
prevalence rates were also reported in the same African
region in Zimbabwe (32.5%) and Nigeria (16.6%),%!*?
while local studies reported prevalence of 26.7%, 28.5%
and 33.2%.173%34

In the current study, the prevalence of BV was highest
observed in sexually active women aged 25 to 34, with
37.0%. Highest prevalence was also reported in Nepal
(60.16% and 8.8%), Nigeria (35.8%), and Ethiopia
(47.8%). Both studies included patients with almost
the same age categories as our present study.?*?*7 The
highest prevalence of this age group, 25 to 34, may
be due to the high sexual exposure and reproductive
activity of this age group. Generally, these notable
variations highlighted from these different studies may
be due to potential differences in the study populations,
including symptomatic vs. general population, pregnant
vs. non-pregnant women diagnostic criteria, or actual
epidemiological disparities across regions and clinical
settings. The higher prevalence at KCMC compared
to other Tanzanian sites underscores that BV is still a
significant public health concern in Northern Tanzania.

The trend in BV prevalence was a significant finding.
We observed a decrease in BV odds in 2022 compared
to 2021, followed by a significant increase in 2023. Such
fluctuations could be influenced by wvarious factors.
Changes in healthcare seeking behaviours, access to
services, or even antibiotic prescription patterns in
the post-COVID-19 pandemic era could play a role.
Continuous surveillance is essential to understand if this
upward trend in 2023 persists and to identify underlying
drivers.

BV situation is highly associated with disturbance in the
vaginal ecosystem, resulting in reduction of the Lactobacilli
community and an increase in the diversity of facultative
anaerobic bacteria, primarily G. vaginalis and Mobiluncus
spp. and other bacteria (Escherichia coli, Klebsiella spp.,
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Acinetobacter spp., Staphylococcus spp., enterococci, and
Streptococcus spp).>**! In the present study, vaginal swabs
were cultured, and a total of 101 isolates of gram-positive
and gram-negative bacteria, with 225 fungal isolates, were
recovered. These recovered isolates were likely more or
less diverse than the ones found in different studies from
Ethiopia, Poland, and India******* which drives a need for
more studies to elucidate the BV association with aerobic
vaginitis, as previously suggested.?’

In current findings presence of microorganisms was
found to be associated with BV status. Escherichia coli,
gram-negative bacteria, were predominantly among
cultured bacteria isolates, with 11.1%. High observatory
of this bacterium suggests the outcome of BV status, as it
has been noted that its high prevalence can colonize the
vagina and lead to the replacement of natural microflora,
by eliminating lactobacilli which may result in BV.#
Although presented in very low proportion, among gram-
positive bacteria, Staphylococcus aureus and Streptococcus
spp., with 1.2% of total bacterial incidence associated
with BV present. This is consistence with findings from
Nepal, Pakistan, India, and Iraq.>**~*® Association of BV
and these bacteria may be due disruption of the normal
vaginal environment through colonization of vaginal
mucosa and during immunity deprivation.*>*° Prevalence
of Candida albicans, a fungus isolate, was found to be
27.2% among BV-positive cases. In other settings, this
fungus was found to be associated with women having
infections of the lower genital tract, including BV.*> As it
was previously noted, the association of vaginal infections
and Candida spp. may lead to immune dysfunction,
favoring the promotion and progression of a lot of health
complications in women.** Although most of the cultured
isolates (63.4%) were found to have no bacterial growth,
this highlights the need to not only rely on culture-
based methods for BV diagnosis, as mostly bacteria also
anaerobic bacteria involved in BV, are often fastidious, as
noted in a previous report.>!

Limitations and Strengths of the Study

This study had several limitations. First, the retrospective
design relied on existing laboratory records, which limited
the availability of important clinical and behavioral
variables such as sexual practices, antibiotic use, hygiene
practices, and pregnancy outcomes that may influence
bacterial vaginosis. Second, some records were excluded
due to incomplete information, which may have
introduced selection bias. Third, the study was conducted
at a single tertiary referral hospital, which may limit
the generalizability of the findings to other healthcare
settings. Despite these limitations, this study had notable
strengths, including the relatively large sample size of
891 participants, which improved the statistical power
and reliability of the findings. Additionally, the use of
standardized diagnostic methods, including both Amsel
criteria and Nugent scoring, enhanced the accuracy of
bacterial vaginosis diagnosis. Furthermore, the use of
standardized electronic medical records improved data
consistency and minimized transcription errors.

CONCLUSION

The findings of this study underscore the importance
of ongoing surveillance for BV and integrating
comprehensive sexual and reproductive health education
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and services within hospital settings. Future prospective
studies are recommended to collect detailed clinical,
behavioural, and molecular microbiological data to
identify more precise risk factors and to understand the
dynamics of BV aetiology in this population.
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