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Abstract 

In this study, the prevalence and associated risk factors of vaginal candidiasis among female patients attending the 
Federal Medical Centre, Owerri was investigated. High Vaginal Swabs (HVS) specimens were collected, cultured and C. 
albicans identified. The overall prevalence rate of vaginal candidiasis was 28.3%, with the highest rate of 33.3% 
observed among the age group 26-30years, while the lowest prevalence (17.1%) was among ages 31-45 years. Based 
on the nature of underwear, those who wore silk and very tight underwear recorded the highest prevalence (34.5% and 
77.8%, respectively) while those who wore nylon and loose underwears had the least prevalence (23.1% and 24.2%, 
respectively). By level of education, primary school leavers had the highest prevalence (50%) while graduates had the 
lowest prevalence (23.9%). Those who had history of STI and those with vaginal discharge/discomfort had high 
prevalence of 30.8% and 30.1%, respectively. The study revealed the prevalence of vaginal candidiasis among general 
study subjects to be 28.3%; 34 out of 120, which was considerably higher than that of non-candidiasis; 86 out of 120. 
Low income, sexual activity, tight underwears, previous history of STI, ignorance, as well as poor personal hygiene have 
been implicated as possible risk factors. Efforts should therefore be made to educate females on the subject from time 
to time and access to quality social amenities, health care services, prompt diagnosis and treatment of STI and vaginosis 
should be improved upon. Microbiological analysis of HVS for all pregnant women during their first antenatal visit is 
also recommended.  
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1. Introduction

Vaginal candidiasis; a yeast infection of the vulva and/or vagina caused by Candida species with Candida albicans being 
the major culprit, has been reported by researchers including Foxman et al., [1] as one of the common infections among 
women. Consistently, Emeribe et al., [2] revealed that about 90% of this infection is caused by Candida albicans and 10% 
by other species of Candida. This infection has been reported as the commonest cause of vaginitis, second to bacterial 
vaginosis [3] and generally, the infections occur when there is an imbalance in the pH of the vagina. The over-growth of 
this fungus in the vagina leads to a burning sensation in the vagina vulva, the production of heavy white/yellow curd-
like discharge and/or an itchy vulva, puritus, dyspareunia, dysuria, irritation, soreness of the vulva and other 
discomforting symptoms that will ensure frequent hospital visits [2]. 

Vaginal candidiasis sometimes referred to as vulvo-vaginitis can be recurrent or relapsing and its prevalence has been 
observed to be on the increase [4]. Emeribe et al., [2] asserted that about 75% of females experience at least one episode 
of vaginal candidiasis during their life time. They added that most healthy women have at least 1-2 episodes of vaginal 
candidiasis during their reproductive years. Similarly, Eckert et al., [5] and Emeribe et al., [2] proposed that about 50% 
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of college women will by the age 24- 25 years have had at least one episode of vaginal candidiasis investigated by a 
physician. 

The case of vaginal candidiasis has been reported globally as a condition afflicting women. According to Rathod et al., 
[6] most of the reported epidemiological data available only revealed a lack of laboratory confirmation of the infection 
which further compounds the problem. In line with this, Rathod et al., [6] reported 5% prevalence among women in 
India. Klufio et al., [7] reported 25% prevalence among pregnant women in New Guinea, while Toua et al., [8] recorded 
55.4% among pregnant women in Cameroon. In Nigeria, Umeh and Umeakanne [9], reported that about 28 million of 
women are affected annually. Consistently, the prevalence among female student in Bingham University was 26% [10]. 
This increase has been suggested to be due to multiple interacting risk factors for the infection. Extended use of broad 
spectrum antibiotics, pregnancy and underlying diseases such as poorly managed diabetes mellitus and HIV/AIDs, 
contraceptives, tightfitting clothing, poor female hygiene as well as the use of tampons and vaginal douching have been 
observed by researchers as risk factors or socio-economic factors associated with vaginal candidiasis [5]. Poorly 
associated risk factors including the use of intrauterine devices (IUDS), diaphragms, sponge, orogenital sex, condoms, 
intercourse and diet with high glucose content has been mentioned [11]. Though, evidence in favour of sexual 
transmission exists but has not been proven beyond doubt. However, 12-15% of men have been reported to develop 
symptoms including itching and rash on the genital area following sexual relation with infected women [12]. 

Vaginal candidiasis is an endemic problem globally. In Nigeria, little data is available on the prevalence especially among 
apparently healthy females. Most reported studies are limited to patients seen in hospital settings. This study was 
therefore, aimed at contributing to existing understanding of the natural history, risk factors and prevalence of 
candidiasis among female patients attending Federal Medical Centre Owerri, Imo state, Nigeria.  

2. Material  

2.1. Study area 

This study was conducted at the Federal Medical Centre Owerri, Imo state, Nigeria. Owerri is the capital city of Imo State, 
Nigeria. Imo State is located in the South Eastern Region of Nigeria. It lies between latitude 60351 and 70281 North of the 
equator and longitude 50100 and 6001 East of the Meridean. Owerri consists of three Local Government Areas 
including Owerri Municipal, Owerri North and Owerri West. It has an estimated population of about 401,873 as of 2006 
census and is approximately 100 square kilometres (40 sq mi) in area. 

2.2. Ethical clearance and informed consent 

With a letter of introduction from the department of Medical Laboratory science of Imo state University, formal consent 
was sought and obtained from the ethical approval committee of Federal Medical Centre, Owerri to use the hospital. The 
consent of all subjects was sought. All data were analyzed with Microsoft excel throughout the study. 

2.3. Criteria 

The selection of patients was done with the support of attending medical laboratory scientists of the laboratory 
department. Inclusion criteria were between age 16 and 45 years, with or without signs and symptoms of vulvovaginal 
discomfort, and not pregnant. Exclusion criteria were age under 15 or over 45 years, pregnant, diabetics, and 
menstruating. The procedure employed consisted of a questionnaire interview and the taking of patients’ clinical 
history. 

2.4. Questionnaire 

Structured questionnaires were used by attending physicians to obtain relevant data such as age, nature of underwear, 
level of education, medical history and vaginal discharge/discomfort. 

2.5. Sample collection 

One hundred and twenty (120) high vaginal swab (HVS) samples were collected from female patients only. High vaginal 
swab samples were collected within a two month period covering August to September 2020, from patients attending 
the laboratory units of the Federal Medical Centre, Owerri. The samples were collected by a skilled medical laboratory 
scientist by inserting a sterile speculum and cotton wool swab into the vagina and rotated to collect vaginal discharge. 
The samples were properly packaged, labelled and transported immediately in Stuart transport medium to the medical 
microbiology laboratory of Imo State University for cultural and microbiological analysis. 
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2.6. Microscopic Examination of Samples 

Ten percent (10%) Potassium hydroxide (KOH) wet mounts were made from the swabs and examined microscopically 
using a 40× objective lens for the presence of pseudo-hyphae and/or budding yeast cells suggestive of Candida [13]. 

2.7. Culture 

An innoculum pool was made using each HVS specimen on Sabouraud Dextrose agar (SDA). Streaking was done with 
the aid of a sterile wire loop to recover isolate as discrete colonies and incubated aerobically at 37ºC for 72 hours. Yeast 
cells were identified using characteristic colonial morphology of Candida on SDA, gram staining and Germ-tube test [13]. 

2.8. Statistical Methods 

Data generated from questionnaires and results of the laboratory analysis were entered into Microsoft Excel and 
analyzed using SPSS software (version 20; IBM Corporation, Armonk, NY, USA). Results obtained were reduced to 
percentages, tables, and a figure. The Pearson χ2 test at a 95% confidence interval and 0.05 level of significance was 
used to determine the relationships between some sociodemographic/clinical data and prevalence rates.  

3. Results  

3.1.  Prevalence of Candidiasis According to Age of the Study Subjects  

A Total of 120samples were collected and examined. Out of 120 high vaginal swab (HVS) samples from female study 
subjects aged 15-45 with mean age of 29.8 screened for vaginal candidiasis, 30(25%) gave positive culture. The age 
distribution of vaginal candidiasis among female subjects screened showed that the age range 26-30 years had the 
highest prevalence of 15(33.3%). This was closely followed by subjects aged between 15-25 years with the prevalence 
of 10(25%) while the age between 31-45 years showed the prevalence of 5(14.3%). Statistical analysis on the 
prevalence of vaginal candidiasis is shown in table 1 

Table 1 Age-related Prevalence of vaginal candidiasis 

Age (yrs) No. examined No. Positive No. Negative 

15-25 40 (33.3%) 13(32.5%) 27(67.5%) 

26-30 45 (37.5%) 15(33.3%) 30(66.7%) 

31-45 35(29.2%) 6(17.1%) 29(82.9%) 

TOTAL 120 34(28.3%) 86(71.7%) 

3.2. Prevalence of vaginal candidiasis in relation to type of underwear and age distribution 

Based on the data collected in the laboratory consent form on the nature of underwear the subjects usually put on, it 
was shown that out of the 120 subjects, 26 wore nylon kind, 29 wore silk and 65 wore cotton. After laboratory 
investigations, it was discovered that 6 subjects out of the 26 who wore nylon tested positive, 10 out of the 29 who wore 
silk tested positive and 18 out of the 65 who wore cotton tested positive as shown in table 2. 

Also based on underwear tightness, those who wore very tight underwears showed the highest prevalence of 77.8% 
positive, followed by those who wore tight underwears (24.4%) and then loosed ones (24.2%). 

Table 2 Prevalence of vaginal candidiasis in relation to the type of underwear 

Type of underwear No. examined No. Positive No. negative 

Nylon 26 3(11.5%) 23(88.5%) 

Silk 29 4(13.8%) 25(86.2%) 

Cotton 65 26(40%) 39(60%) 

TOTAL 120 33(27.5%) 87(72.5%) 
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Table 3 Prevalence of vaginal candidiasis in relation to the tightness of underwear 

Under wear used No. Examined No. Positive No. Negative 

Tight 78 19(24.4%) 59(75.6%) 

Very tight 9 7(77.8%) 2(22.2%) 

Loosed 33 8(24.2%) 25(75.8%) 

TOTAL 120 34(28.3%) 86(71.7%) 

3.3. Prevalence of vaginal candidiasis in relation to level of education 

Based on the data collected in the laboratory consent form on the education level of the subjects, those who studied up 
to tertiary, though with the highest population, had the lowest prevalence of candidiasis. Those in secondary level had 
a prevalence of 27.3% and the highest prevalence (50%) was seen amongst those who acquired only primary level of 
education. 

Table 4 Prevalence of vaginal candidiasis in relation to level of education 

Educational level No. Examined No. Positive No. negative 

Primary 16 8(50%) 8(50%) 

Secondary 33 9(27.3%) 24(72.7%) 

Tertiary 71 17(23.9%) 54(76.1%) 

TOTAL 120 34(28.3%) 86(71.7%) 

3.4. Prevalence of vaginal candidiasis in relation to history of STI 

Out of the 120 subjects studied, 78 had previous history of candidiasis, out of which 24 tested positive. 42 had no medical 
history of candidiasis however, 10 tested positive as indicated in table 5. 

Table 5 Prevalence of vaginal candidiasis in relation to history of STI 

History of STI No. Examined No. Positive No. negative 

Yes 78 24(30.8%) 54(69.2%) 

No 42 10(23.8%) 32(76.2%) 

Total 120 34(28.3%) 86(71.7%) 

3.5. Prevalence of vaginal candidiasis in relation to vaginal discharge/discomfort 

Based on the data collected, it was shown that 83 out of the 120 subjects had vaginal discharge/discomfort, while 37 
had none. Out of the 83 subjects that had vaginal discharge/discomfort, 25 tested positive and had the highest 
prevalence of 30.1%. 

Table 6 Prevalence of vaginal candidiasis in relation to vaginal discharge/discomfort 

Vaginal discharge/discomfort No. examined No. Positive No. negative 

Yes 83 25(30.1%) 58(69.9%) 

No 37 9(24.3%) 28(75.7%) 

Total 120 34(28.3%) 86(71.7%) 
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4. Discussion  

This present study investigated the prevalence of vaginal candidiasis among female patients attending FMC Owerri, Imo 
State, Nigeria. The study was performed based on various parameters which included subjects age, type of under wear 
used, level of education, history of STI, and clinical symptom of vaginal discharge/discomfort.  

Based on the age group of the subjects, it was observed that those between the ages of 26 - 30 had the highest prevalence, 
33.3% of vaginal candidiasis, followed closely by those between the ages of 15 - 25 with a prevalence of 32.5% and the 
least was observed among ages of 31 - 45 (17.1%). High sexual activity, high incidence of antibiotics abuse and 
contraceptive usage associated with this age group may be responsible for the high prevalence recorded. This is also a 
pointer that sexual activity is a risk factor for VVC (vulvovaginal candidiasis) even though it is not a sexually transmitted 
disease. This supports the report of Emeribe et al., [2] and Ezeigbo and co-worker, [14], but in contrast to Alo et al., [15], 
who reported 36-40 years old women as the highest VVC (vulvovaginal candidiasis) prevalent age group.  

Investigation relating to the type and tightness of the underwears the subjects wore, it was shown that those who wore 
cotton kind of underwear had the highest prevalence of vaginal candidiasis of 40% and also a higher prevalence of 
77.8% was recorded for the use of very tight under wears. The use of synthetic under wears and tight under wears 
reduces airflow which may increase moisture and warmth status of vagina, thereby encouraging yeast infections. Some 
females have allergies to synthetic material which may cause debilitation that encourage yeast infections. Tight 
garments can also reduce healthy blood circulation. This agrees with the findings made by Nwadioha et al., [16] on the 
aetiologic agents of abnormal vaginal discharge among females of reproductive age in Kano, Nigeria. 

Primary and secondary school groups gave a prevalence of 50% and 27.3% respectively, while tertiary degree holders 
had 23.9% prevalence. These tallies with the findings of Yadav and Prakash, [17] and Ezeigbo et al., [14]. Ignorance, low 
economic status, poor personal and communal hygiene, as well as hesitance to approach medical services may be 
responsible for the high prevalence of VVC among Primary and secondary school groups. 

Women with previous history of STI and those presenting with vaginal discomfort had more cases of vaginal candidiasis. 
This report is in agreement with the findings of Jombo et al., [18]. 

5. Conclusion  

This report revealed the prevalence of vaginal candidiasis among general test subjects to be 28.3%; 34 out of 120, which 
was considerably higher than that of non-candidiasis (86 out of 120). 20% prevalence obtained in this study is high. 
Low income, sexual activity, tight underwears, previous history of STI, ignorance as well as poor personal hygiene have 
been implicated as possible risk factors. Efforts should be focused on improving access to quality social amenities, health 
care services, prompt diagnosis and treatment of STI and vaginosis as well as increase in health and sex education for 
women via all possible routes. Microbiological analysis of HVS for all pregnant women during their first antenatal visit 
is also recommended. 

Sufficient education programs on vaginal candidiasis should be carried out from time to time to reduce the prevalence 
of this disease. Also, females of all ages, especially below 35 years should be taught the importance of good personal 
hygiene, since they may be at the highest risk of infection.  
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