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ABSTRACT

Background: Bacterial vaginosis (BV) is the most common cause of abnormal vaginal discharge among women of
childbearing age which is associated with STI/HIV and adverse birth outcomes. The Main objective of this study was to
determine the prevalence and correlates of BV among women of reproductive age in Thika. Methods: Between July
2010 and February 2011, 193 women of reproductive age (18 - 49 years) were enrolled from family planning and
ante-natal clinics in Thika District Hospital, Kenya. The study was descriptive cross sectional in which organisms were
identified from vaginal specimens using culture, biochemical testing and Nugent score method. Statistical analyses in-
cluded conventional descriptive statistics and multivariable analysis using regression. Results: Of one hundred and
ninety three specimens, 9.3% were Mobiluncus isolates, 23.0% Bacteriodes species and 67.7% Gardnerella vaginalis.
Among the study participants, 77.7% had non-classical BV with a score of 7 - 8 while 22.3% classical BV with a score
of 9 - 10 indicating complete depletion of Lactobacillus species. Whiff test was positive for 89.1% (74) of the 83 pa-
tients with BV. Though, 32.5% of women with BV had a vaginal pH of more than 4.5, only 66.0% of women fulfilling
the criteria of BV had a characteristic discharge. Conclusions: In this population, the prevalence of BV was relatively
high when compared with other community settings. BV was associated with condom use and multiple sexual partners.
Further research is needed to understand their role in BV and the socioeconomic context surrounding the condition in
Kenya.
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1. Introduction ual debut and multiple sex partners [5,6].

BV is of special public health concern in Kenya be-
cause of the high burden of reproductive and pregnancy-
related morbidity [6,7]. In this study, Nugent score and
culture methods were used to investigate prevalence of
BV and its correlates in women of reproductive age in

Thika, Kenya.

The global burden of sexually transmitted diseases con-
tinues to grow and tackling them constitutes a major
challenge for development into the modern society. The
rapidly increasing burden of these diseases affects the
poor and disadvantaged populations disproportionately,
contributing to widening health gaps between and within
populations. It’s estimated that more than 36 million
adults are infected with sexually transmitted infections
(STIs), especially gonorrhoea, syphilis, trichomoniasis,

2. Materials and Methods
Study Population

chlamydia and genital herpes [1,2]. Bacterial vaginosis
(BV) is the most common cause of abnormal vaginal
discharge among women of childbearing age and is asso-
ciated with low birth weight infants and preventable pre-
term births [3,4]. Some studies have found a relationship
between BV and high-risk behaviors associated with
sexually transmitted infections (STIs) such as early sex-
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This was descriptive cross sectional study which involved
women of reproductive age attending Thika District Hos-
pital, Kenya between July 2010 and February 2012.
Women were given a multilingual flier outlining the study
and were asked a series of questions to assess eligibility.
To be included in the study, participants had to be between
the ages of 18 - 49 years and willing to undergo a pelvic
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examination. Women who were pregnant or had vaginal
bleeding were excluded from the study. Eligible women
who expressed interest in participation were directed to a
study interviewer who explained the study in greater de-
tail, answered questions and obtained informed consent.
Precoded questionnaires were used to collect socio-de-
mographic and behavioral information about the parti-
cipants. Women were screened for BV; Trichomonas
vaginalis and vaginal candidiasis. The study was ap-
proved by the ethical review committee of Kenya medical
research institute for protection of study subjects.

3. Laboratory Methods

Diagnostic testing was carried out in the Centre for mi-
crobiology research laboratory at Kenya medical re-
search institute. Vaginal swabs from the posterior fornix
were used for wet mount microscopy of Gram stain for
diagnosis of BV using the Nugent scoring system [8].
Gram stains were interpreted independently by two study
personnel and the inter-observer agreement was excel-
lent. In addition, for treatment purposes, BV was diag-
nosed by vaginal specimens being cultured on Brucella
and chocolate agar anaerobically at 37°C for a period of
18 - 72 hours. Colony morphotypes were evaluated on
the basis of their size, colour and presence of heamolytic
reactions on the culture media. They were further
subjected to biochemical testing which involved use of
enzymatic tests; catalase, coagulase and oxidase. Kana-
mycin and neomycin 1000 micrograms each were used
as growth inhibitors against bacterial isolates. These
antibiotics were used in biochemical testing as growth
inhibitors whose zone of inhibition was considered in
evaluating resistance or sensitivity. These were deter-
mined by standards established by national committee for
control of laboratory standards guidelines. Monoclonal
antibodies were used to help in further identification of
the organisms. Quality control strains; American type
culture colonies V1089 were used to confirm presence of
Gardnerella vaginalis. Nugent score method was used to
cluster BV into classical and non-classical [9].

4. Data Analysis

Correlational descriptive statistics were used to assess the
characteristics of study participants. Univariate associa-
tions of baseline characteristics with BV were made using
chi-square and with tests of significance being (p < 0.05)
and 95% confidence interval (CI). Behavioral or demo-
graphic characteristics from the study subjects were ex-
amined which included; age, education, marital status,
contraceptive use and sexual risk behaviors. STATA
software v 9.2 (Stata Corp LP, Texas USA) was used.
The 95% confidence intervals were calculated using an
online tool available at confidence interval calculator for
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a completion rate [10].

5. Results

Of one hundred and ninety three specimens, 9.3% were
Mobiluncus isolates, 23.0% Bacteriodes species and
67.7% Gardnerella vaginalis. The prevalence of BV was
43.1% with 92 (47.7%) of study subjects aged between
21 - 30 years and the least 19 (9.8%) aged 41 - 50 years.
Of the study subjects, 99 (52.3%) had secondary level of
education, 7 (3.6%) had no formal training and 33 (17.1
%) tertiary level education. Monthly income being an
indicator of socioeconomic status, 104 (53.9%) study
subjects earned more than kshs 6000 per month while 89
(46.1%) earned less than kshs 6000 per month.

Among the study participants, 40.9 (40.9%) of the
women were married and 91 (47.2%) were single. The
separated or divorced constituted 14 (7.3%) while 9
(4.7%) were widowed. Among the study subjects, 8
(4.1%) of the women were nulliparous, 94 (48.7%) had
one child and 91 (47.1%) had more than one child (Table
1).

Condom use was consistent with 43 (11.6%) having
classical BV while 40 (32.5%) reported never using con-
doms. Among the study subjects, 11 (27.3%) used intra
uterine contraceptive device while 72 (20.8) did not use
this method of family planning. Only 44 (13.6%) re-
ported more than one sexual partner in their life time
from which 12 (30.5%) maintained one consistent sexual
partner had classical BV (Table 2).

The study subjects provided satisfactory vaginal swabs
that were used to determine the prevalence of BV. The
prevalence of BV was 43.1%, (95% CI 36.2 - 50.1) from
which 77.7%, (95% CI 68.2 - 85.9) had non-classical BV
with a score ranging from 7 - 8 while 22.4%, (95% CI
14.1 - 31.8) had classical BV with a score of 9 - 10 (Ta-
ble 3).

6. Discussions

These findings confirm that women of child bearing age
were affected by BV as in various settings and especially
in sub-Saharan Africa [11]. The proportion of women
with BV among the age group of 31 - 40 years had the
highest prevalence of 32.1% which was in contrast to a
study done on the same age group among American
women [12]. The prevalence of BV on women from low
socioeconomic stratum in USA was slightly lower than
that in other reports from sub-Saharan Africa which
ranged between 11% - 30%. [13] However, this may be
attributable to low poverty index among women from
sub-Saharan Africa. In addition, the magnitude of BV
was slightly higher among women with no formal train-
ing 33.3% this being in agreement with a study among
STI clients within Nairobi area, were prevalence of
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Table 1. Socio-demographic characteristics of study subjects.

Characteristics Frequency X2 df P value
No %
Age in years
18-20 29 15
21-30 92 47.7 69.228 3 <0.05
31-40 53 275
41-50 19 9.8
Education level
None 7 3.6
Primary 54 27.9 94.15 3 <0.05
Secondary 99 52.3
Tertiary 33 17.1
Monthly income
Less than kshs 6000 89 46.1 95.047 1 <0.05
More than kshs 6000 104 53.9
Marital status
Single 91 47.2
Married 79 40.9 113.715 3 <0.05
Widow 9 4.7
Separated divorced 14 7.3
Parity
None 8 41
1 94 48.7 247.71 2 <0.05
>1 91 47.1

No-number, %-percentage.

35.0% was reported. This shows that prevalence of BV
varies widely among different areas and communities’
globally [14,15].

Among married women, BV prevalence of 32.4% was
reported. This was far much less than prevalence re-
ported among women in sub-Saharan Africa of 48.0%. It
was observed that, the prevalence of BV had a range
between 50% and 60% in low resource settings. This
might have added to the reasons for increased morbidity
in such areas [16,17].

In the study, Gardnerella vaginalis was the predomi-
nant organism that was isolated among majority 83.2%
of the study subjects. However, a study in Uganda among
women of reproductive age had found no association
between Gardnerella vaginalis and BV. Furthermore, a
cross over trial in Gambia STI clinics, found BV to be
slightly more frequent among women who were com-
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mercial sex workers. Similarly, a study done in Thailand
among commercial sex workers isolated Prevotella spp
and Bacteriodes spp unlike in Thika District Hospital
were only Bacteriodes spp were isolated. [18] The dif-
ference between these two populations might have being
that women of reproductive age were a low risk popula-
tion when compared to commercial sex workers. Mo-
biluncus spp was isolated among minority 22.4% of the
study participants. The proportion of this organism was
slightly low than that reported among pregnant women in
sub Saharan Africa of 30.0% [15,16].

Similarly, white vaginal discharge (p = 0.994) was the
most common presenting symptom among the study
subjects accounting for 19.1% of the cases. This concurs
with a study done among sexually transmitted infection
clients in Havana (Cuba) where study subjects had low
level of knowledge on BV [19]. These were attributed to

AiM



252 J.NZOMO ET AL.

Table 2. Bivariate analysis of BV by reproductive profiles.

Characteristics Frequency Classical BV P value Bivariete

No. %

Sexual partners

None 0 0 0 0.050 NS

1 39 12 30.5 0.990 0.44 (0.17-1.18)

>1 44 6 13.6 Referent Referent

Condom use

At last sexual act 43 5 11.6 0.051 2.79(0.99-7.84)

None 40 13 325 Referent Referent

IUCD use

Yes 11 3 27.3 0.67 1.31(0.38-4.52)

No 72 15 20.8 Referent Referent

Depo provera use
Yes 27 8 29.6 0.17 1.96 (0.74 - 5.23)
No 1 1 100 Referent Referent

Vaginal discharge

None 56 13 23.2 Referent

White 21 4 19.1 0.994 NS
Yellow 3 1 333 0.994

Others 3 0 0 0.994

Vaginal itchiness
Yes 24 7 29.2 0.547 1.46 (0.42 - 4.98)

No 39 7 17.9 Referent Referent

NS-not significant, PR-prevalence ratio, Cl-confidence interval, No-Number, %-percentage.

Table 3. Prevalence and categories of BV.

Characteristics Frequency 95% ClI X? df P value
No %
Nugent score category
Normal 0-3) 92 47.7 40.7 -54.7
Intermediate (4-6) 18 9.3 59-14.3 83.415 2 <0.05
Overall BV (7 -10) 83 43.1 36.2-50.1
Categories of BV
Non-classical BV (7-8) 65 7.7 68.2 - 85.9
Classical BV (9-10) 18 22.4 14.1-31.8

No-number, %-percentage, Cl-confidence interval.

genitourinary symptoms as related to sexually transmit- other reported symptom although it occurred among the
ted infections. Vaginal itchiness (p = 0.547) was the minority 29.2% of study subjects.
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Elsewhere, studies have found BV to be associated
with sexual activity in communities living in rural set-
tings and among women at high risk of STIs. However, a
prospective study of rural women in Gambia found no
association between any sexual behavior and BV. A re-
cent Meta-analysis found the epidemiological data to be
consistent with BV having a sexual mode of transmis-
sion, but additional factors were likely to contribute to
the risk [20-22].

Asymptomatic women were less likely to seek treat-
ment for the morbidity and thus were more likely to ac-
quire other STIs. In view of this, it is suggested that
women attending various health care facilities including
ante-natal clinics, gynecologic clinics, genitor-urinary
clinics or family planning clinics should be screened and
treated for BV to reduce the risk of acquiring STIs. In
sub-Saharan Africa, the association between BV and
male condom use is inconsistent; perhaps reflecting the
heterogeneity of the formulations. In a prospective study
of sex workers in Burkina Faso, condom use was not
associated with BV. Also, among family planning atten-
dees in Zimbabwe and Uganda, condom use was not as-
sociated with BV [23,24].

The study analyses being cross-sectional in nature, it
was not possible to infer any causal association between
risk factors and BV. In addition, risk factors were col-
lected through face to face precoded questionnaires, thus
there was a possibility of under-reporting and misclassi-
fication of risk behaviors. The survey involved collection
of sensitive sexual behaviors, as well as information on
women’s sex partners, so there was a likelihood of mea-
surement error that may have lead to residual confoun-
ding of the relationships.

7. Conclusion

Gardnerella vaginalis, Bacteriodes spp and Mobiluncus
spp were associated with BV in this population. Sexual
partner relationships and condom use were associated
with BV, this being attributed to low poverty index of the
study subjects. The study participants were able to know
their health status and the results produced enhanced
intervention strategies for BV. The study generated an
accessible data that may be used for further surveillance
of BV.
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