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ABSTRACT 
 

Introduction: Bacterial vaginosis (BV) is one of the most prevalent vaginal infections among 
women in Africa and is caused by several behavioral, hormonal and sexual factors.  
Aim: The aim of this study was to determine the prevalence of BV among female students of the 
University of Calabar and to make recommendation on modifiable risk factors based on 
administered questionnaires.  
Materials and Methods: One hundred and fifty high vaginal swab (HVS) samples were collected 
from female students of the University of Calabar following informed consent. Samples collection 
and microbiological processing were done using standard techniques. BV was analysed using 
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Amsel’s and Nugent’s criteria. Open ended questionnaires were administered to the respondents 
to obtain information about their sociodemographic factors and risk factors to BV. Simple 
descriptive statistics were used to analyse the data collected and these were done using Microsoft 
Excel 2007.  
Results: Twenty three percent (35) of female students were identified as BV positive with Amsel’s 
Criteria while twenty-seven percent (41) were positive for BV using Nugent’s criteria. Age range of 
21-25 years had the highest prevalence rate of BV of 16 (45.70%). Prevalent microbial isolates 
were Staphylococcus aureus, Escherichia coli and Candida species in descending order.  
Conclusion: This study reveals that Nugent’s Criteria have a higher positive predictive value 
(PPV) than Amsel’s criteria in the diagnosis of BV. Furthermore, the data obtained suggests that 
the prevalence rate of BV is relatively high and thus suggest the need for a comprehensive health 
care education program aimed at reducing BV prevalence. 
 

 

Keywords: Bacterial vaginosis; females; prevalence. 
 

1. INTRODUCTION 
 
Bacterial vaginosis (BV) often described as a 
polymicrobial syndrome is characterized by a 
shift in vaginal flora from a predominant 
population of Lactobacilli to an overgrowth of 
anaerobes with associated symptoms [1,2]. 
Lawrence et al. [3] observed that the infection is 
the most common cause of vaginal odour, 
discharge and itching especially among women 
of reproductive age. The incidence of bacterial 
vaginosis has been reported by Van-der Wijgert 
et al. [4] to be on the increase especially in sub-
Saharan Africa where knowledge of this infection 
is limited. This infection is known to be caused by 
the proliferation of a number of organisms 
including Gardneralla vaginalis, Mobilincus 
species, Prevotella species, Porphyromonas 
species, Bacteroides species, 
Peptostreptococcus, Mycoplasma hominis and 
Ureaplasma urealyticum [1]. This imbalance in 
vaginal flora may lead to the characteristic 
symptoms of homogenous, malodorous vaginal 
discharge. However, over half of those with BV 
report no symptoms [5-6]. Furthermore, BV is 
one of the most frequent conditions encountered 
in sexually transmitted diseases (STD), 
genitourinary medicine (GUM) or other 
reproduction health clinics throughout the world 
[7]. 

 
The overall prevalence of BV varies greatly 
depending on the population with estimates 
ranging from 4% among asymptomatic college 
students to 61% among women attending 
sexually transmitted disease clinics [8-9]. Among 
reproductive age women in the general 
population, the estimated prevalence rate varies 
from 10% to 25% [10]. Among women of child 
bearing age in the United States, BV is reported 
to be the most common vaginal infection 

accounting for 40% to 50% of vaginal infection 
[1]. BV has been reported in 15 to 19% of 
ambulatory gynaecologic patients, 10-80% of 
pregnant patients and 20 to 41% of patients in 
sexually transmitted diseases clinics [11]. The 
vulnerability of pregnant women to this infection 
is as a result of increased levels of oestrogen 
during pregnancy, which creates a climate for the 
growth of these agents. Race and ethnicity, 
education, income and age are significant 
correlates of BV [12]. Some studies have 
reported an association between chronic stress 
and prevalence of BV in both pregnant and non-
pregnant population [13]. The relationship of 
chronic stress to poor health outcomes maybe 
mediated by stress induced immune function 
changes leading to increased susceptibility to 
bacterial vaginosis. Some reports have revealed 
an association of BV with pelvic inflammatory 
disease, gynaecologic post-operative infection, 
human papilloma virus and HIV infection [10,14-
16]. 
 

Most documented studies on BV in Nigeria and 
other countries are limited to pregnant women 
[17-19]. Furthermore, studies on BV among 
apparently healthy females in the country are 
rare. This study therefore was aimed at the 
determination of the prevalence of BV among 
female students of the University of Calabar with 
a view of making recommendation on modifiable 
risk factors based on administered 
questionnaires. 
 

2. MATERIALS AND METHODS 
 

2.1 Study Population and Administration 
of Questionnaire 

 

The study was conducted at the University of 
Calabar medical centre and Department of 
Microbiology both in the University of Calabar, 
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Calabar. After approval was sought and obtained 
from the University of Calabar Ethical committee, 
150 female students from the University of 
Calabar, Calabar aged between 16-35 years of 
were recruited for this study following their 
informed consents. Socio-demographic and 
predisposing factors were obtained from 
participants using open ended questionnaires. 
  

2.2 Sample Collection  
 
For convenience and non- approval of other 
hostels, the simple random sampling was carried 
out to collect the samples from the only approved 
hostel. Sample size determination were based on 
previous studies [3,20]. Collection was done 
following procedures previously described [3]. 
One hundred and fifty (150) labelled sterile 
swabs were used to collect samples of vaginal 
fluid from participants. The participants were 
trained just before sample collection on how to 
self-collect vaginal swab by inserting the swab 
approximately 1-2 inches into their vagina and 
rolled in cycles inside the vagina, ensuring that 
they collect samples from all sides of their vagina 
and then kept inside the vagina briefly for 20 
seconds.  Afterwards, the swabs were allowed to 
air dry and then transported at 2-4

0
C immediately 

to the microbiology laboratory for analysis using 
Giostyle box with ice.  
 
2.3 Amsel’s Criteria 
 
Amsel’s criteria of parameters including vaginal 
pH, whiff test for the presence of clue cells and 
presence of abnormal discharge were carried out 
following the standards of Amsel et al. [5]. 
 
pH: This was done following procedures 
previously [18]. Briefly, pH indicator strips were 
used to measure the pH of the vaginal fluid 
contained on the swab stick. Each swab was 
respectively rotated on the pH test paper to 
deposit some vaginal fluid and the colour 
reaction compared with a scale to determine 
vaginal pH. 
 
Whiff test: This was done following procedures 
previously described by Munjoma [19]. Briefly, 
one drop of physiological saline was placed on 
the surface of a clean glass slide and the                
swab stick was then immersed in the saline to 
deposit some vaginal fluid. Afterwards, a drop of 
10% potassium hydroxide (KOH) was added 
directly to the emulsion and the slide held up       
and fanned to determine the presence of fishy 
odour.  

Wet preparation: This was performed following 
procedures previously described by Kuraga [18]. 
Briefly, a drop of normal saline was placed on a 
clean grease-free slide and the swab containing 
the sample rotated on the drop of saline to 
deposit some discharge. Afterwards, a cover slip 
was then placed on the suspension and the slide 
viewed for the presence or absence of clue cells. 
 

Presence of abnormal discharge and itching: 
This was based on self-report by the participant. 
They were asked if they had observed any 
unusual discharge from their vagina. The 
response was recorded as either positive (+) or 
negative (-). 
 

Microbiological analysis (Nugent’s Criteria): 
This was done following procedures described 
previously [17-18]. Swabs were each rinsed in 
9mls of distilled water to make a 10

-1
 dilution. 

Afterwards, a five step tenfold serial dilution was 
carried out. Then 1ml aliquots from 10

-2
, 10

-3
, 10

-

4
 and 10

-5 
dilutions were each inoculated unto 

plates containing freshly prepared blood agar, 
nutrient agar, MacConkey agar and Sabouraud 
dextrose agar. Inoculated plates were then 
incubated at 37

0
C for 24-48hrs. Discrete colonies 

were then characterized using biochemical 
reactions including Gram’s reaction, motility, 
catalase, indole, urease, oxidase, citrate 
utilization, methyl red and Voges Proskauer tests 
for bacteria while yeasts were characterized 
using Gram’s reaction. 
 

3. RESULTS 
 

The results of the study are presented in Figure 1 
and the Tables 1 to 7. The results from Table 1 
indicate that the age range of the participants 
ranged from 16 to 35 years and this was 
stratified into 16-20, 21-25, 26-30 and 31-35 
years with a mean age of 25.5 years. Thirty-five 
of the women studied had BV giving an overall 
prevalence of 23.3%. The highest percentage 
occurrence of 16(45.7%) was found in the 21-25 
age range, with the lowest 2(5.7%) was observed 
in the age range of 16-20years as presented in 
Table 1.  
 
The result of the microscopic examination of 
vaginal swabs from women studied is reported in 
Table 2.  The results revealed that 92(61.3%) of 
samples contained pus, 89(59.3%) contained 
significant epithelial cells while 17(11.3%) 
contained yeast cells. The results of prevalence 
of bacterial vaginosis according to 
sociodemographic and predisposing factors are 
as presented in Table 3. A total of 90 females out 



of 150 douched with water, 104 used nylon pants 
while 49 douched with antiseptics including 
soaps.   Out of the 54 females examined within 
the age group of 21-25 years, 14 had no sex 
partners, 35 had one sex partner while 5 had 
multiple sexual partners.   
         
Table 4 shows the clinical indications for 
bacterial vaginosis and the results indicate that a 
large number of females 139 (92.7%) presented 
one form of symptoms or another. A t
of participants presented with yellowish vaginal 
discharge, 54 % with itching and 57% with odour.
 
Table 5 shows the sensitivity, specificity and 
predictive values of symptoms associated with 

Figure 1. Percentage of positive BV based on Amsel’s and Nugent’s criteria

Table 1. Age distribution between participants with bacterial vaginosis

Age group BV (%)

16-20 2 (5.7)

21-25 16(45.7)

26-30 13(37.1

31-35 4(11.4)

Total 35(100)

Key: Bacteria vaginosis (BV) score of 7

Table 2. Microscopic examination of high vaginal swab sample

Observations  Significant sample

Epithelial cells (%) 89(59.3)

Pus cells (%) 92(61.3)

Yeasts (%)  17(11.3)
Key: Significant sample = 

21

22
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27
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of 150 douched with water, 104 used nylon pants 
while 49 douched with antiseptics including 
soaps.   Out of the 54 females examined within 

, 14 had no sex 
tners, 35 had one sex partner while 5 had 

Table 4 shows the clinical indications for 
bacterial vaginosis and the results indicate that a 
large number of females 139 (92.7%) presented 

A total of 28 % 
presented with yellowish vaginal 

itching and 57% with odour. 

Table 5 shows the sensitivity, specificity and 
predictive values of symptoms associated with 

bacterial vaginosis using vaginal discharge as a 
gold standard. 
 
The distribution of microbial load 
from the samples is presented in Table 6. 
A total of 57 samples had significant bacterial 
growth of 105 x 10

5
cfu/ml while 61 sa

scanty growth of 0.08 x 105cfu/ml on the 
average.  
 
Table 7 shows the prevalence of bacterial 
isolates from vaginal swab samples.  A total of 
32 (28.1%) of Candida species was isolated out 
of the 114 isolates.  Escherichia coli
38(33.3%) while Staphylococcus aureus
recorded 44 (38.6%). 
 

 
Percentage of positive BV based on Amsel’s and Nugent’s criteria

 
Table 1. Age distribution between participants with bacterial vaginosis

 
BV (%) I (%) N (%) 

2 (5.7) 6 (12.2) 10 (15.1)

16(45.7) 22(44.9) 36 (54.5)

13(37.1 10(20.4) 14(21.2)

4(11.4) 11(22.4) 6(9.1) 

35(100) 49(100) 66(100)

Key: Bacteria vaginosis (BV) score of 7-10, Intermediate (I) 4-6 and Normal, score 0

 
Microscopic examination of high vaginal swab sample 

 
Significant sample Scanty sample No sample

89(59.3) 43(28.7) 18(12.0)

92(61.3) 34(22.7) 24(16.0)

17(11.3) 14(9.3) 119(79.3)
Significant sample = ≥ 5Hpf (High power field), Scanty sample = ≤ 5Hpf 

 

Amsel's criteria Nugent's criteria
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vaginal discharge as a 

The distribution of microbial load                               
from the samples is presented in Table 6.                         
A total of 57 samples had significant bacterial 

cfu/ml while 61 samples had 
cfu/ml on the 

Table 7 shows the prevalence of bacterial 
isolates from vaginal swab samples.  A total of 

was isolated out 
Escherichia coli recorded 
Staphylococcus aureus 

 

Percentage of positive BV based on Amsel’s and Nugent’s criteria 

Table 1. Age distribution between participants with bacterial vaginosis 

 

10 (15.1) 

36 (54.5) 

14(21.2) 

 

66(100) 

6 and Normal, score 0-3 
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18(12.0) 

24(16.0) 
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Table 3. Prevalence according to socio-demographic and predisposing factors 
 

Age 
range 
 

No of vaginal 
swabs 
examined 

No of sex partners Douching 
with water 
(%) 

Use of 
nylon pants 
(%) 

Douching with 
antiseptics/soaps 
(%) 

None 1 2 

16-20 38 18 11 9 28(73.7) 16(42.1) 21(55.3) 
21-25 54 14 35 5 33(61.1) 42(77.8) 18(33.3) 
26-30 33 4 18 11 14(42.4) 26(78.8) 9(27.3) 
31-35 25 5 12 8 15(60.0) 20(80.0) 1(4.0) 
Total 150 41 76 33 90 104 49 

   

Table 4. Indications for bacterial vaginosis 
 

Indications 
 

No with 
symptoms 

Use of nylon 
pants 
(%) 

No with multiple 
partners 
(%) 

Douching 
with water 
(%) 

Douching with 
antiseptics 
(%) 

No symptoms - 1 0 10 0 
Itching 54 24(44.4) 15(27.8) 4(7.4) 11(20.4) 
Yellow discharge 28 5( 17.9) 11(39.3) 10(35.7) 2(7.1) 
Odour 57 13(22.8) 15(26.3) 21(36.8) 8(14.0) 

 

Table 5. Sensitivity, specificity and predictive value of symptoms associated with bacterial 
vaginosis 

 

 Vaginal discharge (Gold standard) Sensitivity 
(%) 

Specificity 
(%) 

PPV NPV 
 Diseased 

(+ve) 
Non-diseased 
(–ve) 

Total 

Test 
result 

Positive 28 (TP) 15 (FP) 43 80 87 65 93 
Negative 7 (FN) 100 (TN) 107     

 Total 35 115 150     
Key: TP- true  positive, FP- False positive, TN- True negative, FN-False negative, PPV- Positive predictive value, 

NPV-Negative predictive value 

 
Table 6. Distribution of microorganisms isolated from HVS according to age 

 
Age group No of vaginal 

swabs examined 
No of samples with 
significant bacterial 
growth 

No with scanty 
growth 

No of samples with 
yeast growth 
(%) 

16-20 38 13 18 11(35.5%) 
21-25 54 21 17 8(25.8%) 
26-30 33 12 18 7(22.6%) 
31-35 25 11 8 5(16.1%) 
Total 150 57 61 31 

Key: Scanty growth: = < 105 cfu/ml, significant growth: = > 105cfu/ml 
 

Table 7. Prevalence of microorganisms 
isolated from vaginal swab samples 

 
Organisms Frequency (%) 
Staphylococcus aureus 44(38.6) 
Escherichia coli 38(33.3) 
Candida species 32(28.1) 
Total  114  

 
4. DISCUSSION 
 

Bacterial vaginosis (BV) is one of the most 
common vaginal diseases among women of 

reproductive age globally [17,21]. It is caused by 
an imbalance in vaginal flora composition 
associated with behavioral factors such as 
vaginal douching, menstrual hygiene practices, 
to mention a few [20]. Hormonal factors and 
sexual activity could also contribute to the 
development of BV amongst other factors [21-
22]. In this study, a total of 150 high vaginal swab 
samples were collected from female students of 
the University of Calabar following informed 
consent and processed using Amsel’s and 
Nugent’s criteria for bacterial vaginosis. A total of 
35(23%) were diagnosed as BV-positive using 
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Amsel’s Criteria while 41(27%) were BV-positive 
using Nugent criteria [21]. This indicates that 
Nugent’s criteria is more sensitive than Amsel’s 
criteria in the diagnosis of bacterial vaginosis. 
This is in concordance with Awoniyi et al. [17], 
who reported that Nugent’s scoring system was 
more sensitive and specific than Amsel’s criteria. 
Our prevalence was higher than that previously 
reported 17.8% [23] but extremely lower than the 
78% reported by Lawrence et al. [3] and 48.50% 
in India [24] These disparities in rates as 
previously noted could be due to systemic 
differences in the various populations as well as 
geographical distribution [22]. The contrasting 
prevalence rates observed could also be due to 
factors including socio-demographic, educational 
status and diagnostic methods employed. 
Reports from Allsworth et al. [12] revealed that 
the prevalence of bacterial vaginosis increases 
with age and this was in line with the high 
prevalence observed within the age range 21-25 
years. Furthermore, Bhalla et al. [25] found no 
association between bacterial vaginosis and age 
> 25years and this was also consistent with our 
findings. As seen in our report, several authors 
have  revealed that  bacterial vaginosis is loosely 
associated with several sexual characteristics 
including age, life time number of sex partners, 
current history of multiple sex partners as well as 
new partners [26,27]. 
  
The high prevalence of odour, itching and vaginal 
discharge among study subjects 139 (92.7%) 
observed in this study is consistent with the 
report of Shobeiri et al. [28] who revealed that  
these factors gravely indicate bacterial vaginosis. 
Larsson et al. [29] revealed a relationship 
between bacterial vaginosis and associated risk 
behaviours such as multiple sex partners and 
sexually transmitted infections. 
 

Roberta et al. [30] reported that bacterial 
vaginosis was significantly increased in patients 
who admitted to the practice of regular douching. 
This is in accordance with results from this study 
where participants douched with either water or 
antiseptics/soaps to ease the symptoms 
associated with bacterial vaginosis. However, 
studies revealed that even in the absence of 
symptoms, douching remain significantly 
associated with bacterial vaginosis [31,32]. As 
observed in this study, the douching method had 
a considerable effect on the symptoms 
associated with bacterial vaginosis and this is 
consistent with report of Roberta et al., (2002) 
who revealed a significant relationship among  
symptoms of bacterial vaginosis, douching and 

racial factors where they established that 
symptoms were more frequent among black 
women who douched. 
 
The high negative predictive values and low 
positive predictive values with high specificity 
value using vaginal discharge as a goal standard 
observed in this study is consistent with the 
report of [3,23]. This implies that PPV rises with 
increase in prevalence whereas NPV is high in 
areas of low prevalence as observed in this 
study. 
 

The results of this study revealed that 
Staphylococcus aureus is one of the 
microorganisms commonly found in most cases 
of bacterial vaginosis and is consistent with 
previous reports [32-34]. The 38.6% of 
Staphylococcus aureus reported in this study is 
slightly higher than the 25% reported by 
Olusanya and Olutiola (1984) [35] and the 24% 
recorded by Lawrence et al. [3].  
 

The microbial flora of the vagina has been 
reported by Lawrence et al. [3] to include 
members of the Lactobacilli family who function 
by preventing the overgrowth of possible 
pathogens as well as maintain the pH of the 
vagina.  
 

5. STUDY LIMITATIONS 
 

The conclusions we have drawn from this study 
may not be representative enough given the 
limitations of the study in terms of sample size 
and sampling technique. For convenience and 
non approval of other hostels, simple random 
sampling was used in sample collection in just 
one hostel.  Thus, this informed the sample              
size of one hundred and fifty employed in this 
study. 
 

6. CONCLUSION 
 

In conclusion, this study shows that prevalence 
of BV amongst female students of the University 
of Calabar is relatively high and this study could 
provide important epidemiologic data on BV for 
future population-based studies. 
  

7. RECOMMENDATION 
 

It is therefore recommended that comprehensive 
healthcare education should be given to the 
students. This should include the use of barrier 
methods, and regular check up of their vaginal 
health to reduce complications that may arise as 
a result of BV infection. 
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