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Abstract 

Volvovaginitis is an inflammation of the vagina that can result in discharge, itching and pain. This study determined the 
occurrence of vaginal infection (volvovaginitis) among female students in Ogun State College of Health Technology, 
Ilese-ijebu. A validated questionnaire was used to obtain information on socio-demographic characteristics of fifty 
selected students and sterile swab stick was used to collect their vaginal swabs. MacConkey and Chocolate agar were 
used to culture the microorganisms and data were analyzed using frequency counts, percentages, correlation, and Chi-
Square. 

The result showed that majority of the students were in the age range of 21-25yrs and the hygienic practices of the 
students were poor because majority do not have access to clean water, about 45% spread their underwear in untidy 
environment after washing, 27% of them used any material (clothe, tissue paper, cotton wool) during their menstrual 
period if they could not afford sanitary pad at that moment and 15% confessed that they can wear their pants for two 
or three days. The isolated microorganisms showed the growth of Candida spp, Staphylococcus aureus, Klebsiella and 
Escherichia coli in 40%, 22% and 2% of the female students respectively. Chi-square showed a significant association 
between age and Candida spp (p=0.012), and Escherichia coli (p=0.004) while correlation shows a significant 
relationship between hygienic practices and identified microorganisms because unclean water was related to Klebsiella 
(p= 0.311) while dirty underwear have a significant relationship with S. aureus (p= 0.121). 

Conclusively, this study shows the prevalence of vaginal infections amongst female students in the college and could 
provide important epidemiological data on vaginal infection for future population-based studies. 
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1. Introduction

Vulvovaginitis is a condition in which part of the vagina becomes reddened, swollen and hot or infection of the vulva 
and vagina. It is a common condition that affects women and girls of all ages (4). Vaginitis is gotten when the normal 
amount of yeast and bacteria in the vagina gets out of balance. This could happen for several reasons, including an 
infection, a change in hormones, or antibiotic use. It could also be because of a reaction to something that comes into 
contact with the vulva or vagina. There are three common types of vaginal infections that cause vaginitis, Yeast 
Infection sometimes it can have too much of a fungus called Candida albicans, or candida, but an overgrowth 
causes yeast infections and symptoms of vaginitis, also Bacterial vaginosis a healthy vagina has lots of bacteria living in 
it. Some are normal flora and some are pathogenic, but they balance each other out.  
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The bacterial vaginosis is gotten when the bad bacteria start to outnumber the good bacteria and Trichomoniasis, this 
type of vaginitis comes from a tiny parasite called Trichomonas vaginalis. This is acquired through having sex with 
someone who is infected. Men who have this parasite do not usually have any symptoms (24). Vaginitis, which is simply 
the inflammation of the vaginal, is the most frequent gynecologic diagnosis encountered by physicians who provide 
primary care to women (5). The occurrence and causes of vaginitis are uncertain, in part, the condition is so often self-
diagnosed and self-treated. In addition, vaginitis is frequently asymptomatic (it does not show symptoms) or has more 
than one cause. Non-infectious causes include vaginal atrophy, allergies and chemical irritation. Most experts however, 
believe that up to 90% of vaginitis cases are secondary to bacterial vaginosis, vulvovaginal, candidiasis and 
trichomoniasis with the prevalence of bacterial vaginosis (BV) estimated to range between 9% and 50% and could be 
as high as 70% in female sex workers (FSW) (13).  

In the United States, bacterial vaginosis is currently the most common cause of vaginitis, accounting for >30% of cases 
in women of childbearing age (21). This infection is believed to be caused by proliferation (rapid increase) of a number 
of organisms, including Gardnerella vaginalis, Mobiluncus species, Mycoplasma hominis and Peptostreptococcus species 
(12). It is believed to predispose infected women to the development of herpes simplex virus type 2 (HSV-2), 
Trichomonas vaginalis, Neisseria gonorrhoeae, Chlamydia trachomatis and recently HIV acquisition and transmission 
(6). Bacterial Vaginosis appears to be particularly common albeit with highly varied prevalence in sub-Saharan Africa 
with several studies reporting rates as low as 8% to a high of about 58% from different sampling conditions and regions 
(23). 

In Ghana, it is estimated that about 25% of women are infected with BV (14). These contrast sharply with trends in 
industrialized countries such as North America and especially among whites, which are as low as 8.8%, but could be as 
high as 51% among Hispanics, blacks and aborigines (5). Europe had even much lower prevalence, 5.9% in Ireland (23) 
and 13.7% in Denmark. Risk of BV has been associated with intravaginal practices most importantly douching (16). 
Recently however, intravaginal use of petroleum jelly has been correlated with BV especially in sex workers in Kenya 
(25). 

The normal postmenarchal and premenopausal vaginal pH is 3.8-4.2. At this pH, growth of pathogenic organisms usually 
is inhibited. Disturbance of the normal vaginal pH can alter the vaginal flora, leading to overgrowth of pathogens. Factors 
that alter the vaginal environment include feminine hygiene products, contraceptives, vaginal medications, antibiotics, 
sexually transmitted diseases (STDs), sexual intercourse, and stress. The overgrowth of normally present bacteria, 
infecting bacteria, or viruses can cause symptoms of vaginitis. Chemical irritation also can be a significant factor. 
Atrophic vaginitis is associated with hypoestrogenism, and symptoms include dyspareunia, dryness, pruritus, and 
abnormal bleeding. A state of decreased estrogen can result in an altered risk of infection. Kenyon and Colebunders 
found evidence that the risk of bacterial vaginosis is increased in women whose male sexual partner is concurrently 
having sexual relations with other partners. The age of the patient affects the anatomy and physiology of the vagina. 
Prepubertal children have a more alkaline vaginal pH than do pubertal and postpubertal adolescents and women. The 
vaginal mucosa is squamous epithelium, vaginal mucous glands are absent, the normal vaginal flora is similar to that of 
postmenopausal women (e.g., gram-positive cocci and anaerobic gram-negatives are more common), and the labia are 
thin with a thin hymen. Pubertal and postpubertal adolescents and women have a more acidic vaginal pH, a stratified 
squamous vaginal mucosa, vaginal mucous glands, a normal vaginal flora dominated by lactobacilli, thick labia, and 
hypertrophied hymens and vaginal walls. Loss of vaginal lactobacilli appears to be the primary factor in the changes 
leading to bacterial vaginosis. Recurrences of vaginitis are associated with a failure to establish a healthy vaginal 
microflora dominated by lactobacilli (11). 

1.1. Objective of the study 

This study was carried out to determine the occurrence of vaginal infection (volvovaginitis) among female students in 
Ogun State College of Health Technology, Ilese. 

1.2. The specific objectives include 

 To assess the socio demographic and hygienic practices of the respondents 

 To assess different forms of vaginal infections among female student in Ogun State College of Health 

Technology. 

 To find out association between knowledge on practice regarding prevention of vaginal infections and 

selected demographic variables. 
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2. Material and methods 

2.1. Procedure 

This study was carried out on assessment of vaginal infection (volvovaginitis) among the female students of Ogun State 
College of Health Technology, Ilese. Fifty samples were collected using vaginal swab. The study comprised of 50 female 
students aged between 16 – 35 years old. All potential eligible patients were interviewed and informed consent was 
obtained. Demographic data were collected and fully documented. 

2.2. Material Used 

Petri dish, Gloves, Nutrient agar, MacConkey agar, Bottle, Autoclave, Incubator, Inoculating loop or wire loop, Bunsen 
burner, Swab sticks, weighing balance, cotton wool, marker. 

2.3. Sample Collection 

A sterile swab stick was used to collect the vaginal swabs by a female colleague, in which she was instructed on how to 
collect the sample by inserting the sterile swab stick 1 – 2 inches into the vaginal, twist the swab to collect material on 
all sides of the cotton tip, wipe in several full circles on the vaginal wall, keep in the vagina for 20 sec, and then roll each 
swab across a slide and allow the material to air-dry. Each sample was labeled with a serial number and kept at a 
temperature of 40C for onward transmission to the laboratory not more than 2h after collection for analysis.  

2.4. Preparation of Culture Media 

Both MacConkey agar and Chocolate agar were used to culture the microorganism. 

2.5. Preparation of MacConkey agar 

14g (13.8g) of MacConkey agar was poured into 250ml of distilled water and allow to dissolve, the mixture was put into 
autoclave for sterilization for 15mins at 1210C. After the sterilization the media was poured into plate and allow to gel. 

2.6. Chocolate media 

7g of nutrient agar was poured into 250ml of distilled water and allowed to dissolve; the mixture was put into autoclave 
for sterilization for 15mins at 1210C. After the sterilization ten percent (10%) of blood was poured into the 250ml of 
molten nutrient agar while hot and this later turns to chocolate media. Thereafter it was poured into the plate and allow 
to gel. 

2.7. Microbiological Isolate 

The samples were inoculated on both MacConkey’s agar and Chocolate agar after which the Petri dishes were incubated 
at 37 ℃ for 48h in incubator.  

2.8. Biochemical Characterization and Identification of Microorganism  

The bacterial colonies were examined for appearance based on shape, elevation, edge and pigmentation. The bacterial 
isolates were characterized according to the methods described by Cheesbrough (2000) and MacConkey agar, Gram 
reaction and motility were conducted. 

2.9. Gram Reaction 

The Gram reaction was used to classify the isolates into gram positive and gram negative bacteria after examining the 
agar plates.  

3. Results 

This study assessed vaginal infection (volvovaginitis) among the female students of Ogun State College of Health 
Technology, Ilese. Fifty samples were collected using Vaginal Swab and the result obtained from the study is shown in 
the tables below: 
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Table 1 Socio demographic and Hygienic practices of the respondents 

VARIABLE FRE % 

AGE   

15-20 10 20 

21-25 25 50 

26-30 11 22 

30 & Above 4 8 

Total 50 100 

Level   

100 13 26 

200 13 26 

300 12 24 

400 12 24 

Total 50 100 

Hygienic practices (Observed by the interviewer)   

Access to clean water   

Yes 18 36 

No 32 64 

Place of Spreading  under wears after wash    

Clean and tidy environment 28 56 

Unclean and dirty environment 22 44 

Material used during menstruation   

Small cloth 6 12 

Tissue paper 4 8 

Sanitary pad 36 73 

Cotton wool 4 8 

Days for putting on a pant (days)   

1 day 42 84 

 2-3days 7 14 

More than 3days 1 2 

Total 50 100 
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Table 2 Microscopy analysis according to age distribution 

Age (years) Frequency Pus cell Epithelia cell Yeast cell RBC 

15-20 10 10 10 7 2 

21-25 25 25 25 3 3 

26-30 11 11 11 2 - 

31 above 4 4 4 - - 

Total 50     

 

Table 3 Distribution of microorganism isolated from the sample 

Age No growth Candida spp Staph. aureus Klebsiella Escherichia coli 

15-20 4 5 1 - - 

21-25 7 12 5 1 - 

26-30 5 - 5 - 1 

31 above 1 3 - - - 

Percentage 34 40 22 2 2 

 

Table 4 Correlation between Age and prevalence of detected organisms 

Variable Candida spp  Staph aureus Klebsiella Escherichia coli 

Age (yrs.)     

15-20 5   1 - - 

21-25 12  5 1 - 

26-30 -   5 - 1 

31 & above 3   - - - 

Spearman’s rho 0.133* 0.052 0.103 0.212* 

P-value 0.012 0.103 0.124 0.004 

p>0.05 

Table 5 Pearson’s Correlations between socio-demographic & hygienic practices and detected organisms 

Variable Candida spp  Staph aureus Klebsiella Escherichia coli 

Age 0.096 0.064 0.060 0.128 

Level 0.059 -0.031 0.060 0.520 

Unclean water 0.140* 0.030 0.311* 0.430 

Untidy environment 0.134** 0.055 0.089 0.123* 

Dirty underwear 0.122* 0.121* -0.029 0.062* 

p>0.05 



International Journal of Biological and Pharmaceutical Sciences Archive, 2021, 01(02), 068–076 

73 

 

Figure 1 Growth of Organisms 

A - Gram Negative Bacilli (GNB) 
B - Gram Positive Cocci (GPC) 
C - Chocolate Medium 
D - MacConkey Medium 
E - Mixed growth of Staph and Candida 
F - Growth of Staph only 
G - Pure growth of Candida 
H - Growth of E. coli 
I - No growth 
J - Liquid molten agar 
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4. Discussion 

Vulvovaginitis is a condition in which part of the vaginal becomes reddened and swollen. It is a common condition that 
affects women and girls of all ages (4). Vaginal infection is one of the most common vaginal diseases among women of 
reproductive age globally (2). 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 (17). Hormonal factors and sexual 
activity could also contribute to the development of volvovaginities amongst other factors.  

The prevalence of vaginal infection in this study is higher than the previously reported by Muvunyi and Hernandez, (19) 
but extremely lower than the number reported by Lawrence et al. (26). These disparities could be due to systemic 
differences in the various populations as well as geographical distribution (20). The highest growth of microorganism 
among the females student in this study is Candida spp, followed by Staph aureus which is an opportunistic infection. 
This observation is consistent with the reports of Muller (18) and Emeribe et al. (7) who revealed that women in their 
reproductive years were more prone to vaginal candidiasis compared to other age groups. This according to them is 
because estrogen which induces the lining of the vagina to mature contain glycogen; a substrate on which Candida 
albicans thrives. Thus, the lack of estrogen production in younger and older women makes vulvo-vaginal candidiasis 
much less common in these age groups (9).  

Those within the age group of 21-25years had the highest record of the infection while those within the age group 15- 
20 years had a prevalence rate of 30% and this is the reverse of Maikenti et al (15) result that reported more in the age 
range between 15-20years. These findings revealed that the infections was almost uniformly distributed in the 
subjected age groups indicating that Candida spp  is more frequent within the age range of 16-25 years and those within 
this age range were found to be sexually active. This can be attributed to several factors such as lack of personal hygiene 
and wearing tight under wears. This could also be due to the fact that as girls mature, hormonal changes takes place 
thereby making them more vulnerable to Candida albicans infection. This can also be due to the high oestrogen content 
of the vaginal epithelia (22). 

The study also showed a relationship between the hygienic practices and development of the vaginal infection because 
wearing dirty under wear (pants) is significantly related to candida spp and Staph aureus while using of unclean water 
showed a significant relationship to candida spp and this is in line with the report of Bahram et al (3) which showed 
that Socio-demographic characteristics, sexual activity, reproductive health information, and behavioral and genital 
hygiene have been identified as causes of variation in the prevalence rates of bacterial vaginosis. 

Lack of education has been found to be significantly associated with bacterial vaginosis (3). However, our finding like 
other studies (8) contradicted this conclusion. In the present study, bacterial vaginosis was higher among subjects 
having an education because the study was carried out among tertiary institution students. As far as personal hygiene 
is concerned, statistical analysis showed a significant correlation between frequency of vaginal infection and number of 
days pant can be used. Our result was in good agreement with the findings of Bahram et al. (3) who reported that 
bacterial vaginosis is significantly associated with individual hygiene. The result showed that even with the level of 
education, some of the students had different level of infection which means good hygienic practices is a way of 
protecting vaginal infection. 

5. Conclusion 

Conclusively, this study shows that the prevalence of vaginal infections amongst female students of the Ogun state 
college of health technology was relatively high and was affected by individual hygiene. Therefore, comprehensive 
healthcare education aimed at reducing vaginal infection is needed. 

Recommendations 

It is therefore recommended that: 

• Students should be health educated. 

• The students should be encouraged to do regular checkup probably once in six months. 
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