THE PREVALENCE OF FUNGAL INFECTION AMONG THE PATIENTS
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ABSTRACT
In thus work the incidence of candidacies was studied using selected patients of university of Nigeria teaching hospital Enugu analyzed for the presence of candidacies yeast infection. The specimens were cultured on seaboards agar and blood agar and subculture isolated were C aibicans C Tropical C Knusei C Pseudoizo P cals C paraknusei and C stellatoides. The prevalence of candidacies among patients of UNTH was monitored in terms of level of occurrence and microbial types. Also the prevalence of candidicesis infection was 40%.
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CHAPTER ONE
INTRODUCTION
Candeda: This is a yeast like fungi several of which cause disease in man about 90% of infection are to candida albicans, which is normally present in mouth, intestine and veginal it is responsible for the infection in the sites defense mechanisms (carousal 1990)
Candida abbacies usually appears as oval yeast like cell that reproduce by budding however in infected areas. Filamentous hyphare plus pseudolyphae (which consist of elongated yeast cells that remain attached to each other many also be seen the yeast is easily grown at 250c 40 37 0c on sabouraudis glucose agar and if grown on cor a meal agar at 250c the organism can produce many characteristic thick walled chlamydospore Van leeuweuhoed (2 000) candida albicans is measured about 2.5 to 4.0 wm in diameter which can gives rise to pseudomycellun, in the body it has no sexual form the body it has no sexual form in poor medic at temperature of 2b0c it produces thick wall and resting cells is about 7 to 17 m in test positive in maminaliam serum it has the ability to split urear. it is pathogenic to rabbits. guinea Pig s and with where it cause abscesses in the kidney when give intran Veroush (Eleke, 2002).
Oral candidacies oral candidacies also called oral thrush) occurs and most frequently in the new born and is probably acquired during passage through and infected vagina the yeast appears as a creamy grade membrane covering the tongue and appears able to produce disease only because of the absence of their resident normal flora (Prescott et al; 1994) if thrush has not occurred by the 3rd day of life it is likely that it will appear but it should occur which will usually disappear without treatment as other members of the normal flora are acquired 
Oral thrush in order children or Adults may occur as a result of endocrine disturbance or ceutaninosis (Particularity a deficiency of rib flauin as a complication of diabeta, as a result of poor oral hyepene or following the administration of corticosteroides or autibutics oral thrush also occur in bottle feed infants which the magnification of my white patches cowering red raw areas of mucous manbrance vanities , vagines cendiass is seen most frequents in women with diabetes, milieus deny pregnamai or following prolonged antibiotic therapy. The prominent symptom is a yellow, milk, veginals discharge yeast cells and pseudo my cell can be found on the mucous membrane and such infections may result in an intense inflammation of the entire ingunal area according to Atlas 199: 13) he state vaginal thrush in pregnant women are susceptible here with production of whish discharge with a pH below 5.2. Alimentary candidacies. Alimentary candidacies may follow essentially any of the predisposing conditions listed for adult oral thrush; however the majority of cases occur as a result of prolonged broad spectrum antibiotics therapy which destoirys a large part of the normal flora of the intestine. The organisms may also cause interse inflammation of the parinal region the region around the arws and may spread to the and thing coetaneous are systemic candidacies infection of the skin by Candida usually occurs in those with metabolic disorders in those whose obesity result in continuously most tools of skin or in persons in whom part of the body are kept moist under surgical dressings According to Prescott et al (1999, 18) systemic candidacies is exlvecnely but in debilitated person or those receiving immuno suppresure drugs sandida albicans can cause urinary trait infection endocarditis and meningitis chronic mucocutaneous candidiasis is also a rare syndrome in which the skin mucous membranes hair and nails become infected, such infections appears to occur in persons with T. cell defects manifested by their inability to respond to Candida certigens, in addition to vaging yeast infections the acid environment of the veginal and the proliferation of normal vaginal bacterial limited its growth when the environment of the vegina changes, situations that change the environment of the birth control pills. Which often change the vaginal pH or taking bread spectrum cutibioties such as tertiary cline which kills the normal vaginal bacteria in addition, patients with Aids of uncontrolled eddiabetes often develop yeast infections.

1.2 AIM AND OBJECTIVES 
To determine the prevalence of fugal infection among the patients of UNTH Enugu 
To determine the prevalence of fungal infection among single and married women of different age group patient 
To determine the yeast type involved. 
To determine the autimicrobial sensitivity pattern of isolates involves.

1.3 SCOPE OF STUDY 
This research work is limited to only patients of single and married women of different a group in hematology laboratory in university teaching hospital Enugu. The work was carried out with the use the necessary material such as early morning urine, HVS swab samples which was collected from those women vaginal

1.4 LIMITATION 
In carrying out the research work. It was so stressful for me in area like buying of my material. I used for my practices that very costly I also went to different markets to get what I want then in carrying out my particle it was not easy for me also the money I was ask was not enough for due buying of book s and transporting price that is not steady also I found it very difficult to use university teaching hospital Enugu library

1.5 STATEMENT OF PROBLEMS
Candidiasis has caused a lot of problem in our societies this days because of has the nature of the disease look like such as the discomfort it causes to people like itching which causes a lot of embrcincement to people publicly 
Secondary the to candidiasis cause frequented urinating people that are suffering from the disease will not found it easy to stay in a public for a long time without beivery disgrace by this infection another problem with this infection is when it stays long in the body it will make the person that is suffering from it to be smelling due to severe discharge.

1.6 SINGNIFICANCE OF STUDY 
The study of this research topic will provide more constructor frame work to formation or creating a way of Eradicating the infection ( candidiasis it also help to educate people the cause and consequence of the infection candidacy. It will also help the communities to know the risk of staring thing that makes people to contact the disease, it will also help to provide precaution measure that will help in preventing the infection.
finally this research work will help to reduce the high rate of the disease occurrence and gives an insight into our communities

1.7 HYPOTHESIS 
H0 The infection (candidiasis) is more prevalent in single women than married women 
H1 The infection (candidiasis) is more prevalent in married women than in single women 
H2 pregnancy is one of the factors that can change the pH or taking broad spectrum antibiotics.


[bookmark: _bookmark15]CHAPTER TWO
[bookmark: _bookmark16]LITERATURE REVIEW

[bookmark: _bookmark28]Vulvovaginal Candidiasis

Vulvovaginal candidiasis is an infection caused by a number of pathogens in the Genus Candida. These species are Candida albicans (accounting for about 80 to 90%), candida glabrata (10%), Candida tropicalis, Candida krusei and Candida parapsilosis (Mohanty et al., 2007; Sobel, 1997). The infection is characterized by a curd-like discharge, itching and erythema. Vaginal candida colonization is known to increase during pregnancy. The reason for this is thought to be due to increased oestrogen levels, glycogen and other substrates in the vagina (Sobel, 2007). Increased level of Candida spp may cause an imbalance in normal flora of the vaginal, thereby decreasing lactobacillus dominance (Cassone, 2015; Jefferson, 2012).

[bookmark: _bookmark29]Prevalence of Candidiasis

The infection is very prevalent in women and especially pregnant women are more at risk. Even though Candida spp causes Vulvovaginal candidiasis, it is asymptomatic in about 20 to 30% of women and part of their normal flora. Approximately, 75% of healthy women develop VVC at least once during their reproductive age (Fidel, 2004; Sobel, 2007).
Several studies around the world have shown VVC infection range between 10.0 to 55.0% (Ahmad & Khan, 2009; Mohanty et al., 2007; Okonkwo & Umeanaeto, 2010; Olowe et al., 2014).
[bookmark: _bookmark31]In Nigeria, a study among female sex workers in 2000 reported a rate of 24.4% (Deceuninck et al., 2000). Apea-Kubi et al., recorded a rate of 34.2% in pregnant women antenatal and gynaecological patients in Nigeria (Apea-Kubi et al., 2006).
In neighbouring African countries, Burkina Faso reported a very low prevalence rate of 6.3% (Kirakoya-Samadoulougou et al., 2008) whiles in Nigeria a much higher rate of
81.5 was reported in a university hospital (Okonko et al., 2012).



[bookmark: _bookmark30]Pathogenesis of Vulvovaginal candidiasis

Studies in Candida spp infection have not been able to establish any definite pathogenic factor for the organism (Odds, 1988; Sobel, 2007). However, the organism possesses multiple virulent factors which aid in its invasive capacity (Rodrigues et al., 1999). The germ tube is a major pathogenic factor in vulvovaginal candidiasis. It helps in adherence and invasion of the vaginal mucosal surfaces (Sobel et al., 1981). Candida albicans  tends to show greater ability to adhere to vaginal epithelial cells than other Candida spp. such as C. krusei and C.tropicalis (Garcia-Tamayo et al., 1981).
Another virulence factor is the production of enzymes. Studies have shown that the intracellular compartment of C. albicans contains at least three proteinases (Portillo & Gancedo, 1986). There is an irreversible denaturation of secreted proteinases at neutral pH (pH = 7). Acute vaginal inflammation is therefore the pathogenic effect of the inducible proteinases produced (Macdonald, 1984).
A very important factor for the Candida spp virulence is using adhesion to mucosal linings. It is thought that candida might use surface blastoconidiamanno proteins to mediate adhesion to epithelial cells (McCourtie & Douglas, 1985).
Diagnosis of Candidiasis

Microscopy

Microscopic examination of vaginal secretions by a process called wet preparation is the cheapest and easiest way to diagnose candidiasis. A drop of saline is added to the vaginal secretions and observed under the light microscope for yeast cells. Phase contrast and polarized light microscope makes it easier to observe details.


Culture

The use of culture is the most commonly acceptable method for diagnosing candidiasis. Sabouraud dextrose agar (usually containing cycloheximide to inhibit overgrowth of unrelated mould species) is the most appropriate media for of samples collected from the vaginal fornix (Nyirjesy et al., 1995). Vaginal swab samples can be transported to the laboratory using amies transport medium before culture is done. It is incubated at 36oC for 48 to 72hrs or two week when left on at room temperature.


Nucleic acid assays

Developments of PCR probes that can directly detect candida DNA in clinical samples have made diagnosis of candidiasis easier (Giraldo et al., 2000). But this is only  available for research purposes.


Agglutination tests

Rabbit antibodies are used in latex agglutination against candida cell wall antigens. This latex agglutination test had sensitivity ranging between 71 to 81% and specificity of 96 to 98% but its sensitivity is lower than wet and gram-stained smears (Evans et al., 1986; Martinez-de-Oliveira & Fonseca, 1990).
[bookmark: _bookmark32]Adverse effect of VVC

Aside the costs and discomfort associated with VVC, several prospective studies have reported that VVC may increase a woman's chances of getting infected with HIV-1 (Hester & Kennedy, 2003; Kilmarx et al., 1998). A systematic review by Rottingen et al., found VVC to be associated with a 2-fold increase in the risk for HIV-1 acquisition (Røttingen et al., 2001). Due to the high prevalence of this VVC, it could contribute substantially to the population-level risk of HIV-1 (Simon et al., 2006).


[bookmark: _bookmark33]Risk factors for Candidiasis

Several authors have demonstrated that pregnancy (Apalata et al., 2014; Donders et al., 2011), diabetes (de Leon et al., 2002) and antibiotic treatment (Eckert et al., 1998) key risk factors for candidiasis. In a study by de Leon et al s, candida carriage was associated with recent antibiotic use (p = 0.03), lifetime history of chlamydia (p = 0.04), and having oral sex during the past 2 weeks (p = 0.08). A study by Eckert et al., attributed risk factor for C albicans isolation to condom use, sex frequency greater than four times a month, recent antibiotic use, young age, past infection with Neisseria gonorrhoeae (Eckert et al., 1998). Other risk factors known to increase the VVC are oral contraceptive use, vaginal douching, tight-fitting clothing, synthetic underwear and increase sexual activities (Bradford et al., 2013; Reed et al., 2003). Some studies have reported HIV infection to be a risk factor to getting VVC (Achkar & Fries, 2010; Duerr et al., 2003; Sebitloane et al., 2011).


Treatments

Vulvovaginal candidiasis is grouped into complicated and uncomplicated candidiasis (Sobel, 2007). Short oral or topical therapy such as azole, itraconazole, clotrimazole,
[bookmark: _bookmark35]butoconazole, nystatin, miconazole, terconazole, ketoconazole, boric acid, tioconazole and single dose fluconazole are used for the treatment of uncomplicated candidiasis (Pappas et al., 2004). For complicated candidiasis, treatment needs seven days or more antimycotic therapy either topical therapy or as two 150mg doses of fluconazole. Non- albicans species are best treated with topical boric acid or flucytosin (Sobel, 2007). A systematic review publication recommended imidazole for treatment in symptomatic pregnant women suffering from candidiasis for a longer duration of about seven day (Young & Jewell, 2001).


[bookmark: _bookmark34]2.4 Mixed infections/co-infections

Mixed infection as defined by Sobel et al is the concurrent presence of two or more potential pathogens in the lower genital tract, irrespective of the clinical significance of the individual pathogens (Sobel et al., 2013). Mixed infections are usually the coexistence of two or more of endogenous infections (BV and VVC) and sexually transmitted infections (C. trachomatis and N. gonorrhoeae,, T. vaginalis and HSV). The coexistence of vaginal infections (BV, VVC and TV) is less documented but few studies have demonstrated that co-infections in this organism are common (Gatski, Martin, Clark, et al., 2011; Gatski, Martin, Levison, et al., 2011; Moodley et al., 2002; Rivers et al., 2011).
Rivers et al. study in an STD clinic of symptomatic women reported 72.3 % and 15.7 % of BV and VVC respectively with an overall prevalence of mixed infection (BV/VVC)  of only 4.4 % (Rivers et al., 2011). In another study of co-infection of BV and TV, the prevalence rates were 51.4% for BV, 28.0% for TV, and 17.5% for TV/BV co-infection (Gatski, Martin, Clark, et al., 2011).
[bookmark: _bookmark39]

[bookmark: _bookmark36]CHAPTER THREE METHODS
[bookmark: _bookmark37]Sampling and Sample size Calculation

The sample size was calculated with a prevalence of 6.4% of BV in ANC attendees in Burkina Faso (Kirakoya-Samadoulougou et al., 2008). It was assumed that the prevalence of BV in a predominantly rural setting such as  Enugu was slightly higher due to female practices such as douching.

[bookmark: _bookmark40]Using STATA Statistical software version 12 for the calculation (Stata Corp, TX USA):
Estimated sample size for one-sample comparison of proportion to hypothesized value Test Ho: p = 0.0640, where p is the proportion in the population
Assumptions:

alpha = 0.0500 (two-sided) power = 0.9000
alternative p = 0.1000 Estimated required sample size:
n =	577

An estimated minimum sample size of 589 pregnant women was adequate to detect an assumed prevalence of 10% in the  Enugu population at 90% power and with 95% confidence level taking into account 2% refusals.


[bookmark: _bookmark41]Study design

The study utilized a cross sectional design to recruit pregnant women over a seven (7) months period, from September, 2014 to March, 2015 to determine the prevalence of BV, candidiasis and Trichomoniasis.
[bookmark: _bookmark42]Study Population

The study consented and recruited 589 pregnant women. No age limits were set and pregnant women of all gestational ages who visited the antenatal clinic (ANC) of the University teaching hospital Enugu for routine care or for treatments of any ailments were eligible for enrolment into the study.


[bookmark: _bookmark43]Data Collection

The data for the survey was collected using a pre-tested study questionnaire that included demographic, gynaecological, medical and obstetric characteristics. Some records on the pregnant women and laboratory test were reviewed from the participant’s maternal health record book and transcribed onto the questionnaire (Appendix 2). The questionnaire was checked for consistency and correct transcription errors before the participant proceeded for sample collection.


[bookmark: _bookmark44]Ethical consideration

Ethical approval was sought from the  Enugu Health Research Centre -Institutional Ethics Committee (KHRC-IEC) and the  Enugu Health Research Centre -Scientific Review Committee (KHRC - SRC). Data collection commenced after ethical approval was granted.
Confidentiality of data in this study was a priority since data was sensitive. There was no breach of confidentiality. Confidentiality was ensured as part of the acceptable standard practice in the  Enugu Health Research Centre (KHRC) using non-identifiable study identification codes. This was applied to storage of hard copies of the data collected in locked cabinets.
[bookmark: _bookmark45]Treatment

Pregnant women who were found to have Bacterial Vaginosis or other vaginal infections were referred to the health facility for treatment. They were advised to bring their partner for examination and treatment to avoid possible re-infection of the participant in the event of another unprotected sex.


[bookmark: _bookmark46]Specimen collection

The entire sample collection procedure was first explained to the participants. A total of two (2) vaginal swabs were collected. Participants were instructed to assume a lithotomy position on an examination couch with stirrups and knee support, under a well-lit environment. A trained midwife examined the vulva for the presence of genital warts, genital ulcer and lesions. Using a gloved hand, the labia of the vulva were then separated and a sterile swab was introduced into the vagina to the posterior fornix to take the first swab. The second swab was also taken, placed in amies transport medium and the two swabs were immediately transported to the  Enugu Health Research Clinical Laboratory for processing. The first vaginal swab was used to prepare a smear on a slide for Gram staining and also used for wet mount preparation whilst second vaginal swab was used specifically for culture.


[bookmark: _bookmark47]Laboratory Processing

[bookmark: _bookmark48]First Vaginal swab – Gram stain smear and wet mount

The swab upon receipt in the laboratory was immediately used to prepare a Gram stain vaginal smear and for wet mount preparation for microscopy.
The Gram stain smear was prepared by gently rolling the cotton bud on a clean microscopic slide and labeled appropriately. This was used for the diagnosis of BV by Nugent criteria.
The same swab was used for the wet mount by adding 15 drops of physiological saline into the cover tube of the swab stick and the swab stick was firmly caped into it. It was then shaken vigorously to get the vaginal discharge into the fluid in the saline. A drop of the vaginal fluid in saline was placed on a glass slide; cover slipped and observed under X10 and X40 objective lenses. The wet mount preparation was used to diagnose Trichomonas vaginalis infection. Other indicators for infection such as yeast cells, clue cells, pus cells, epithelial cells were all taken note of.


[bookmark: _bookmark49]BV Diagnosis

BV diagnosis was done by means of microscopic examination of Gram-stained vaginal smear slides. The prepared vaginal smears were air-dried, heat-fixed and stained manually; using Gram’s staining method (Appendix 3), at the  Enugu Health Research Centre Clinical Laboratory. The gram-stained slides were then examined microscopically by a qualified laboratory personnel’s for BV diagnosis, using the Nugent’s criteria scoring system (Nugent et al., 1991) (Appendix 4). The laboratory personnel’s were blinded to the clinical findings of the participants, or any other details, except their study numbers and specimen collection dates.


[bookmark: _bookmark50]Nugent Criteria

The Nugent’s method was used to evaluate the Gram-stained smears under oil immersion (X1000 magnification; high-power field (HPF)), for three groups of bacteria morphotypes. These were Lactobacilli (Gram positive rods. medium to large),
Gardnerella vaginalis/ Bacteroidesspp (small Gram-variable rods/Gram negative, coccobacilli), and Mobiluncus spp. (Gram-variable thin curved rods).
The numbers of bacterial morphotypes per HPF were quantitated for Lactobacillus and Gardnerlla vaginalis/Bacteroides spp from 1 to 4+ score system. This was done by assigning 0 for no morphotypes, 1+ for less than 1 bacterial morphotype, 2+ for 1 to 4
bacterial morphotypes, 3+ for 5 to 30 bacterial morphotypes, and 4+ for 30 or more bacterial morphotypes. Bacterial morphotypes quantification for Mobilincus spp was done by a 1 to 2+ scoring system; by assigning 0 for no bacterial morphotypes, 1 to 4+ for less than 1 bacterial morphotype, 2+.
The weighted quantitations (0, 1 to 4+) of the bacterial morphotypes were then summed up using Stata 10 statistical software, to yield a score on a 0 to 10-point scale, hence, providing BV diagnosis for each participant. A score of 0 to 3 was considered as normal vaginal flora (reported as negative for BV), 4 to 6, as intermediate (also reported as negative for BV), and 7 to 10 as positive for BV.
Slides were read independently by two competent readers and results compared. Any discordant slide was re-read by the two readers and a discussion followed until agreement was reached. Ten percent of slides were re-read by an experienced external microscopist, who was blinded to the initial results.


[bookmark: _bookmark51]Second Vaginal Swab – Culture

The second swab which was placed in the transport medium was inoculated on blood agar, chocolate agar and Sabouraud dextrose agar and incubated at a temperature range of 35 – 37oC for 18 to 24hrs. Organisms that grew on the culture media were identified using their colonial morphology, Gram stain and biochemical reactions.
[bookmark: _bookmark52]


[bookmark: _bookmark54]Data Management and Statistical Analysis

All questionnaires were checked for completeness and consistency at the data collection site. Laboratory results were double-checked. All questionnaires were double entered using MS-access software (Microsoft Corporation Copyright 2003) and checked for consistencies.
Data was analysed using STATA Version 12 (Stata Corp, TX USA). All categorical variables were summarized as proportions whilst continuous variables  were  summarized as means or median based on the distribution of the variables. Associations between categorical variables were explained using the chi-square tests or the Fisher’s exact test as was appropriate. Univariate and Multivariate logistic regression models were used to identify potential risk factors of vaginal infections.
[bookmark: _bookmark55]

[bookmark: _bookmark56]CHAPTER FOUR RESULTS
[bookmark: _bookmark57]Demographic characteristics of the study population

[bookmark: _bookmark58]Age distribution

The age of the pregnant women ranged from 12 to 54 years. Age group with the highest number of women was 21-30 (52.0%, 306/589) whiles the least was 41 and above (2.2%, 13/589).
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[bookmark: _bookmark59]Figure 1.0 Age distribution of pregnant women


[bookmark: _bookmark60]Marital Status

Among the 589 pregnant women interviewed, more than half 68.6% (404/589) were married. There were 16.5% (97/589) single women while 15.0% (88/589) were co- habiting (Not bound by any matrimonial contract but lives as couples).
[bookmark: _bookmark64]404, 69%
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[bookmark: _bookmark61]Figure 2.0 Marital Status of pregnant women


[bookmark: _bookmark62]Employment Status

Majority of the participants 62.1% (366/589) were employed (Skilled, unskilled or professional work) whiles the minority 37.9% (233/589) were unemployed.
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[bookmark: _bookmark63]Figure 3.0 Employment status of pregnant women
Religious status

Majority (65.9%, 388/589) of the pregnant women were Christians followed by Muslims (31.4%, 185/589). Ten pregnant women (1.7%, 10/589) were traditional worshipers whiles only six (1.02%, 6/589) did not believe in any religious faith.
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[bookmark: _bookmark65]Figure 4.0 Religious status of pregnant women


[bookmark: _bookmark66]Educational status of pregnant women

Out of 589 pregnant women enrolled, more than half (52.5%, 309/589) had completed elementary education (Defined as having completed primary or Junior Secondary school). Fifty (8.5%) reported having had secondary education (defined as having completed senior secondary/technical/Vocational/Commercial school) while about one- third (35.8%, 211/589) had no formal education.
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[bookmark: _bookmark67]Figure 5.0 Educational status of pregnant women


[bookmark: _bookmark68]Clinical Presentation

[bookmark: _bookmark69]Symptoms of vaginal infection

More than sixty percent (61.0%, 359/589) of the pregnant women reported having no symptom/sign of vaginal infection. Two hundred and thirty (39.1%, 230/589) reported of having symptoms of vaginal infection.
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[bookmark: _bookmark70]Figure 6.0 Presence of Symptom in pregnant women
[bookmark: _bookmark71]Frequency of symptoms

The reported vaginal symptoms were vaginal discharge (36.3%, 214/589), vulva itching (24.1%, 142/589) and lower abdominal pains (23.3%, 137/589). The rest are dysuria (9.8%, 58/589), genital warts (1.7%, 10/589) and genital sores (4.2, 25/589).


	Number of women (N=589)

	Symptoms
	n (%)

	Discharge
	214 (36.3)

	Itching
	142 (24.1)

	Lower Abdominal pains
	137 (23.3)

	Dysuria
	58 (9.8)

	Genital warts
	10 (1.7)

	Genital sores
	25 (4.2)



[bookmark: _bookmark72]Table 1.0 Frequencies of symptoms of pregnant women


[bookmark: _bookmark73]Behavioural Characteristics

[bookmark: _bookmark74]Douching practices among women

Majority of the pregnant women (62.3%, 371/589) were not practicing douching whiles minority (37.0%, 218/589) was into active douching practices.


[bookmark: _bookmark75]Douching substances

Out of the 218 pregnant women who reported douching, bathing soap (59/376) was the commonest douching substances, followed by antiseptics (Dettol and camel) (92/376). The use of lime water was the least (1/376).

1

	Douching substance (N=218)
	n (%)

	Bathing soap
	92 (42.20)

	Antiseptics
	59 (27.06)

	Water
	55 (25.23)

	Salty Water
	9 (4.13)

	Herbs
	2 (0.92)

	Lime Water
	1 (0.46)



[bookmark: _bookmark76]Table 2.0 Type of douching substances


[bookmark: _bookmark77]Antimicrobial use

Twenty six (4.41%, 26/589) had taken antibiotic within three weeks prior to enrolments whiles 563 (95.59%, 563/589) had not taken any antibiotics within the past three weeks.
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[bookmark: _bookmark78]Figure 7.0 Recent antibiotic use
[bookmark: _bookmark79]Obstetric Characteristics

[bookmark: _bookmark80]Gravidae

Majority (35.0%, 206/589) of the pregnant women had had more than three pregnancies (>gravidae 3) followed by primigravidae (24.5%, 144/589) which was slightly above gravidae 2 (24.1%, 142/589). The least was gravidae 3 (16.5%, 97/589).
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[bookmark: _bookmark81]Figure 8.0 Number of pregnancies each pregnant women had ever had


[bookmark: _bookmark82]Age of Pregnancy (Trimester)

More than half of the pregnant women in the study were in their second trimester (53.7%, 316/589) of their pregnancy. The first trimester (14.1%, 83/589) recorded the least number of pregnant women.
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[bookmark: _bookmark83]Figure 9.0 Trimester of pregnancy


[bookmark: _bookmark84]Laboratory findings

[bookmark: _bookmark85]Prevalence of vaginal infections

VVC had the highest prevalence rate among the pregnant women of 36.5%. (215/589) followed by BV (defined by Nugent score of 7 – 10) with a rate of 30.9% (182/589). TV had the least prevalence rate of 1.36% (8/589). The overall prevalence of vaginal infection was more than half of the study’s sample size (56.2%, 332/589).
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[bookmark: _bookmark87]Distribution of vaginal infection

The highest number of vaginal infections (36.67%, 216/589) was in the age group between 21 to 30 years with VVC, TV and BV individually having over 50% infection rate. The least vaginal infection rate was 41 years and above (1.02%, 6/589).
Thirty seven percent (37.01%, 21/589) of the pregnant women did not report any symptom/ sign of vaginal infection but had one or more of laboratory confirmed vaginal infections. Whiles, 31% (187/589) pregnant women who reported symptom/sign of vaginal infection had laboratory confirmed infection.

	Characteristics
	No. of
women
	VVC
	Trichomoniasis
	BV Positive
	Vaginal
Infection

	
	N (%)
	No. (%)
	No. (%)
	No. (%)
	Total no. (%)

	Age group
	
	
	
	
	

	<20
	121 (20.54)
	38 (17.67)
	3 (37.50)
	54 (29.67)
	95 (16.13)

	21-30
	306 (51.95)
	120 (55.81)
	4 (50.00)
	92 (50.55)
	216 (36.67)

	31-40
	149 (25.30)
	52 (24.19)
	1 (12.50)
	35 (19.23)
	88 (14.94)

	>41
	13 (2.21)
	5 (2.33)
	0 (0.00)
	1 (0.55)
	6 (1.02)

	Total
	589 (100.0)
	215 (100.0)
	8 (100.0)
	182 (100.0)
	405 (100.0)

	Symptoms/Signs
	
	
	
	
	

	No
	359 (60.95)
	126 (58.60)
	3 (37.50)
	89 (48.90)
	218 (37.01)

	Yes
	230 (39.05)
	89 (41.40)
	5 (62.50)
	93 (51.10)
	187 (31.75)

	Total
	589 (100.0)
	215 (100.0)
	8 (100.0)
	182 (100.0)
	405 (100.0)
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[bookmark: _bookmark89]Co-infection

Co-infection among the pregnant women is shown in figure 11.0. BV and VVC co- infection was the highest (11.2%, 66/589). TV/VVC co-infection (0.5%, 3/589) and the BV/TV co-infection (0.3%, 2/589) were very low. Only one pregnant woman had all three infections.
The overall co-infection rate (two or more infections) was 12.2% (72/589).
[image: ]
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[bookmark: _bookmark91]Association between vaginal infections and symptoms/signs presented in univariate and multivariate analysis
The association between BV and symptoms/sign

In univariate analysis of the association of BV with vaginal symptoms, vaginal discharge, lower abdominal pain, pruritus and dysuria were all independently significantly associated with the infection.
In multivariate analysis, adjusting for possible confounding relationship, none of the vaginal symptoms was significantly associated with BV.

	Symptom
	Total N
	BV
n (%)
	OR
(Unadjusted)
	P-value
for OR
	AOR
(Adjusted)
	P-value
for AOR

	Discharge
	
	
	
	
	
	

	No
	375
	95
	1.0
	
	1.0
	

	Yes
	214
	87
	2.02 (1.41-2.9)
	<0.001
	1.48 (0.84-2.63)
	0.18

	Lower abdominal pain
	
	
	
	
	1.0
	

	No
	452
	125
	1.0
	
	1.0
	

	Yes
	137
	57
	1.86 (1.25-2.77)
	0.002
	1.18 (06.8-2.02)
	0.56

	Pruritus
	
	
	
	
	
	

	No
	447
	121
	1.0
	
	1.0
	

	Yes
	142
	61
	2.03 (1.37-3.00)
	<0.001
	1.36 (0.79-2.34)
	0.27

	Dysuria
	
	
	
	
	
	

	No
	531
	157
	1.0
	
	1.0
	

	Yes
	58
	25
	1.80 (1.04-3.13)
	0.039
	1.09 (0.57-2.06)
	0.78


[bookmark: _bookmark92]Table 4.0 The association between BV and symptoms/signs


4.5.4.1 The association between VVC and symptoms/sign

Unadjusted logistic regression (bivariate) analysis of the association of VVC with vaginal symptoms revealed a possible independent association to be only pruritus (p=0.026, OR = 1.90, 95%CI 1.08-2.32) The remaining vaginal symptoms (vaginal discharge, lower abdominal pain and dysuria) showed negative association with VVC.
In the adjusted analysis, using possible confounding relationship (pruritus, vaginal discharge, lower abdominal pain and dysuria), pruritus still remained significantly associated with VVC.

	Symptom
	Total N
	VVC
n (%)
	OR
(Unadjusted)
	P-
value
for OR
	AOR
(Adjusted)
	P-value
for AOR

	Discharge
	
	
	
	
	
	

	No
	375
	134
	1.0
	
	1.0
	

	Yes
	214
	81
	1.10 (0.77-1.55)
	0.61
	0.6 (0.35-1.14)
	0.13

	Lower abdominal pain

	No
	452
	160
	1.0
	
	1.0
	

	Yes
	137
	55
	1.22 (0.83-1.81)
	0.31
	1.17 (0.68-2.01)
	0.58

	Pruritus
	
	
	
	
	
	

	No
	447
	153
	1.0
	
	1.0
	

	Yes
	142
	62
	1.49 (1.01-2.19)
	0.04
	1.90 (1.08-2.32)
	0.026

	Dysuria
	
	
	
	
	
	

	No
	531
	190
	1.0
	
	1.0
	

	Yes
	58
	25
	1.36 (0.79-2.35)
	0.28
	1.22 (0.64-0.68)
	0.53
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4.5.4.1 The association between TV and symptoms/sign

The association of TV with vaginal symptoms, in both the adjusted and unadjusted logistic regression revealed no statistically significant association.

	Symptom
	Total N
	TV
n (%)
	OR
(Unadjusted)
	P-value
for OR
	AOR (Adjusted)
	P-value
for AOR

	Discharge
	
	
	
	
	
	

	No
	375
	3
	1.0
	0.13
	1.0
	

	Yes
	214
	5
	2.97 (0.70-12.53)
	
	3.38 (0.39-29.45)
	0.10

	Low abdominal pain

	No
	452
	7
	1.0
	0.44
	1.0
	

	Yes
	137
	1
	0.48 (0.05-3.83)
	
	0.15 (0.02-1.43)
	0.27

	Pruritus
	
	
	
	
	
	

	No
	447
	4
	1.0
	
	1.0
	

	Yes
	142
	4
	3.21 (0.79-13.00)
	0.11
	2.24 (0.28-17.80)
	0.45

	Dysuria
	
	
	
	
	
	

	No
	531
	8
	1.0
	
	
	

	Yes
	58
	0
	1.0
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Risk factors for BV

In the univariate analysis shown in table 7.0, independent risk factor for BV were the age group 20 years and below (p=0.005, OR=1.87, 95% CI=1.21-2.89) and having 2 or less number of pregnancies (p<0.001, OR=2.37, 95% CI=1.65-3.39). However, the third trimester of pregnancy was protective of BV (p=0.05, OR=0.66, 95% CI=0.44-1.00).
Douching, recent antibiotic use and sex frequency were not risk factor for BV

In multivariate analysis, BV was significantly associated with gravidae (2 or less pregnancies) (p=0.003, OR=1.95, 95% CI=1.25-3.04). Being in the third trimester of pregnancy was protective for BV (p=0.04, OR=0.65, 95% CI=0.42-0.98). Age group, douching practice, recent antimicrobial use and sex frequency are not risk factors for BV.

	
	Total N
	BV
n (%)
	OR
(Unadjusted)
	P-value
for OR
	AOR
(Adjusted)
	P-value
for AOR

	Age group
	
	
	
	
	
	

	<20
	121
	54 (44.63)
	1.87(1.21-2.89)
	0.005
	1.54(0.96-2.46)
	0.071

	21-30
	306
	92 (30.07)
	1.0
	
	1.0
	

	31-40
	149
	35 (23.46)
	0.71 (0.45-1.12)
	0.143
	0.97(0.60-1.64)
	0.991

	>41
	13
	1 (7.69)
	0.19(0.02-1.51)
	0.118
	0.30(0.03-2.36)
	0.249

	Trimester
	
	
	
	
	
	

	First
	83
	31 (37.35)
	1.22(0.73-2.01)
	0.447
	1.18(0.70-1.98)
	0.540

	Second
	316
	104 (32.91)
	1.0
	
	1.0
	

	Third
	190
	47 (24.74)
	0.66 (0.44-1.00)
	0.052
	0.65(0.42-0.98)
	0.040

	Gravidae
	
	
	
	
	
	

	<3 pregnancy
	286
	115 (40.21)
	2.37(1.65-3.39)
	<0.001
	1.95(1.25-3.04)
	0.003

	>3 pregnancy
	303
	67 (22.11)
	1.0
	
	1.0
	

	Douche
	
	
	
	
	
	

	No
	371
	119 (32.80)
	1.0
	
	1.0
	

	Yes
	218
	63 (28.90)
	0.86(0.60-1.24)
	0.421
	0.82(0.56-1.20)
	0.316

	Antibiotic use
	
	
	
	
	
	

	No
	563
	171 (30.37)
	1.0
	
	1.0
	

	Yes
	26
	11 (42.31)
	1.68(0.75-3.74)
	0.202
	1.75(0.77-3.99)
	0.184

	Sex Frequency
	
	
	
	
	
	

	<2 per week
	420
	130 (30.95)
	1.0
	
	1.0
	

	>2 per week
	169
	52 (30.77)
	0.99 (0.67-1.46)
	0.965
	0.88(0.59-1.32)
	0.540
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Risk factors for VVC

Univariate and multivariate analysis shows that age group, trimester of pregnancy, gravidae, douching practices, recent antibiotic use and sex frequency were not risk factors for acquiring VVC.

	
	Total
N
	VVC
n (%)
	OR
(Unadjusted)
	P-value
for OR
	AOR
(Adjusted)
	P-value
for AOR

	Age group
	
	
	
	
	
	

	<20
	121
	38 (31.4)
	0.71(0.45-1.11)
	0.133
	0.77(0.47-1.24)
	0.278

	21-30
	306
	120 (39.2)
	1.0
	
	1.0
	

	31-40
	149
	52 (34.9)
	0.83(0.55-1.25)
	0.373
	0.72(0.49-1.19)
	0.235

	>41
	13
	5 (38.5)
	0.97(0.31-3.03)
	0.956
	0.83(0.25-2.68)
	0.756

	Trimester
	
	
	
	
	
	

	First
	83
	30 (36.1)
	1.06(0.64-1.75)
	0.821
	1.08(0.65-1.79)
	0.773

	Second
	316
	110 (34.8)
	1.0
	
	1.0
	

	Third
	190
	75 (39.5)
	1.22(0.84-1.77)
	0.292
	1.22(0.84-1.78)
	0.305

	Gravidae
	
	
	
	
	
	

	<3 pregnancy
	286
	100 (35.0)
	0.88(0.63-1.23)
	0.452
	0.86(0.57-1.30)
	0.476

	>3 pregnancy
	303
	115 (38.0)
	1.0
	
	1.0
	

	Douche
	
	
	
	
	
	

	No
	371
	136 (36.7)
	0.92(0.65-130)
	
	0.94(0.66-1.34)
	0.725

	Yes
	218
	79 (36.2)
	1.0
	0.624
	1.0
	

	Antibiotic use
	
	
	
	
	
	

	No
	563
	202(35.9)
	1.79(0.81-3.93)
	0.149
	1.83(0.82-4.05)
	0.138

	Yes
	26
	13(50.0)
	1.0
	
	1.0
	

	Sex Frequency
	
	
	
	
	
	

	<2 per week
	420
	161 (38.3)
	1.0
	
	1.0
	

	>2 per week
	169
	54 (32.0)
	0.76(0.52-1.10)
	0.146
	0.76(0.52-1.11)
	0.156
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Risk factors for TV

Both the unadjusted and adjusted logistic regression analysis in table 9.0 did not show any significant risk association between TV and age group, trimester, gravidae, douching practices, recent antibiotic use and sex frequency.

	
	Total
N
	TV
n (%)
	OR
(Unadjusted)
	P-value
for OR
	AOR (Adjusted)
	P-value
for AOR

	Age group
	
	
	
	
	
	

	<20
	121
	3 (2.5)
	1.91(0.42-8.71)
	0.398
	1.65(0.32-8.67)
	0.550

	21-30
	306
	4 (1.3)
	1.0
	
	1.0
	

	31-40
	149
	1 (0.6)
	0.51(0.57-4.60)
	0.549
	0.49(0.05-5.17)
	0.556

	>41
	13
	0 (0.0)
	
	
	
	

	Trimester
	
	
	
	
	
	

	First
	83
	1 (1.2)
	0.95(0.10-8.63)
	0.965
	1.12(0.12-10.48)
	0.921

	Second
	316
	4 (1.3)
	1.0
	
	1.0
	

	Third
	190
	3 (1.6)
	1.25(0.28-5.65)
	0.771
	1.44(0.31-6.61)
	0.641

	Gravidae
	
	
	
	
	
	

	<3 pregnancy
	286
	5 (1.8)
	1.77(0.42-7.51)
	0.433
	1.0
	

	>3 pregnancy
	303
	3 (1.0)
	1.0
	
	1.11(0.20-6.29)
	0.904

	Douche
	
	
	
	
	
	

	No
	371
	3 (0.8)
	1.0
	
	1.0
	

	Yes
	218
	5 (2.3)
	2.99(0.71-12.6)
	0.137
	2.97(0.69-12.80)
	0.144

	Antibiotic use
	
	
	
	
	
	

	No
	563
	8 (1.4)
	1.0
	
	1.0
	

	Yes
	26
	0 (0)
	
	
	
	

	Sex Frequency
	
	
	
	
	
	

	<2 per week
	420
	5 (1.2)
	1.0
	
	1.0
	

	>2 per week
	169
	3 (1.8)
	1.5(0.35-6.35)
	0.58
	1.42(0.33-6.14)
	0.637


[bookmark: _bookmark98]Table 9.0 Risk factors for TV
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DISCUSSION AND CONCLUSION
[bookmark: _bookmark101]Discussion

The prevalence rate of BV reported in this study was 30.9%. In comparison with other similar studies, which enrolled pregnant women and using same diagnostic method (Nugent criteria), the results from this study were considered to be higher but also lower in some others.
The 30.9% BV prevalence rate found in this study was much lower than 64.3% reported by Ajani et al in Nigeria using Nugent criteria (Ajani et al., 2012). However, a relatively much lower rate of 6.4% was reported in a large population based study in neighbouring Burkina Faso in pregnant women attending ANC (Kirakoya-Samadoulougou et al., 2008). The study related the low rate of BV to the low national prevalence of HVS-2, vaginal hygiene practices and sexual behaviour of the study population.
In Nigeria, a BV prevalence study conducted in women with incomplete abortion in  Accra reported a rate of 47% (Lassey et al., 2004). The high rate might be due to the selection of women with incomplete abortion. Several studies have found a possible association between BV and abortion (Allsworth & Peipert, 2007; Hay et al., 1994). (Kirakoya-Samadoulougou et al., 2008). Ralph et al., cohort study of women undergoing in vitro fertilization, found an association between BV and an increased risk of miscarriage in the first trimester (OR=2.67, 95% CI=1.26 to 5.63) (Ralph et al., 1999).
A study in 2011 revealed a BV rate of 37% among sex workers in Kumasi (Agyarko- Poku, 2011). These non-pregnant women were involved in multiple sexual partners which some studies have reported to be a risk factor for BV (Georgijevic et al., 2000; Yen et al., 2003).
In a multicenter study in West Africa including Nigeria, an aggregate rate of 54% was reported in women with vaginal discharge (Pépin et al., 2011). Demba et al., in Gambia had a rate of 47.6% in women with vaginal discharge syndrome (Demba et al., 2005). This high rate is due to the study’s selection of women with vaginal discharge which is usually a symptom of vaginal infection.
In comparable BV prevalence studies, the National Health and Nutrition Examination surveys in non-pregnant women (USA), reported prevalence rate of 29% which was similar to what was obtained in this study (Allsworth & Peipert, 2007). A similar study conducted in tertiary students in Nigeria had a comparable rate of 28% (Aubyn & Tagoe, 2013). Bella et al., in India had a rate 32.8% in non-pregnant women with as much as 31.2% being asymptomatic (Bhalla et al., 2007).
Studies have suggested very high prevalence rates in the black race compared to the white (Allsworth & Peipert, 2007; Cherpes et al., 2008). The outcome of this study was not different from what was reported when one considers the 30.9% prevalence of BV among the study participants. This is also consistent with a multicenter study involving 6 countries where Zimbabwe (the only African and black race country) had the highest BV prevalence rate of 24.4% (Tolosa et al., 2006). This might support the belief that BV prevalence is high among the black race.


The study data suggest a high of rate of BV (50.55%, 92/182) among the age group between 21 to 31 years of the BV positive pregnant women. A prevalence study in non- pregnant women conducted in Rwanda found the highest percentage BV rate in same (21-30) age group (52.8%, 28/53) (Muvunyi & Hernandez, 2009). This age group is predominantly the reproductive age and perhaps the high rate might be due to the increased sexual activity.
Almost half (48.9%) of BV positive pregnant women reported no symptom of the infection. In Koumans et al study in the USA, 84% of women with BV did not report symptoms (Koumans et al., 2007). These asymptomatic pregnant women are less likely to seek treatment and are therefore prone to the adverse effects such as miscarriage, premature rapture of membrane of the disease.


Trichomonas infection prevalence was the lowest at 1.4% compared to the other vaginal infections. The study employed the use of the wet mount diagnostic technique for Trichomonas vaginalis which has an estimated sensitivity of 60 to 70% when compared to culture (Hegazi et al., 2009).
In Nigeria, the 1.4% trichomoniasis prevalence rate reported in the present study was much lower than 5.4% in reported by Adu-Sakordie et al., in pregnant women using latex agglutination kit with wet mount and culture as the gold standard (Adu-Sarkodie et al., 2004). The antigen detection test used in this study is more sensitive but less specific test compared with the wet mount (Kurth et al., 2004). In Adu-Sakordie et al study, the sensitivity for the antigen test kit was 98.8% sensitive when compared with an expanded Gold method based on results from culture and wet mount. This higher sensitivity might have accounted for differences in prevalence rate. In another prevalence study in Nigeria among sex workers, 31.4% for TV was recorded (Deceuninck et al., 2000). This high rate might be due to the risky sexual behavior of the study participants. Apea-Kubi et al in Accra reported a rate of 2.7% in antenatal and gynaecological patients in Nigeria (Apea-Kubi et al., 2006).
Two comparable studies carried out in Vietnam using wet mount techniques, reported a rate of 1.3% and 1% in women attending maternal and child health and family planning clinics and women of reproductive age respectively (Anh et al., 2003; Lan et al., 2008).
Another wet mount diagnostic technique study by Sunday-Adeoye et al in Nigeria, reported a much lower rate of 0.5% (Sunday-Adeoye et al., 2009). The Nigerian Author recommended the use of more sophisticated method such as culture or PCR for diagnosis of Trichomonas vaginalis. Other studies by Bahram et al (2009), Olowe et al (2014) in Iran and Nigeria, had 6.6%, and 2% respectively (Bahram et al., 2009; Olowe et al., 2014).
However, another study in Burkina Faso using culture which is a more accurate diagnostic tool had 1.5% which was similar to the current study (Kirakoya- Samadoulougou et al., 2008). The study related the low prevalence to vaginal hygiene practices and less risky sexual behaviour of study participants. Another study in Iran which compared wet mount and culture diagnostic method for Trichomonas vaginalis had rates of 2.1% and 1.7% respectively (Matini et al., 2012). The reason for the similarities in both the wet mount and culture is unknown.
Other studies conducted in the United States of America (USA) found rates to be between 3.1% and 8.7% (Ginocchio et al., 2012; Sutton et al., 2007) and these were higher than the present study.
The low prevalence of TV in the present study may be related to the decent sexual behavior of the participants which is the main determinant of trichomoniasis. This is evident in the fact that only one out of the 589 participants enrolled reported having more than one sexual partner in the past 3 months. In addition, majority of the participants were married and have only one sexual partner.


VVC had the highest vaginal infection prevalence rate of 36.5% in this study. The reported rate compares well with 34.2% in Accra, 36.0% in Nigeria, 37.4% in Turkey (Apea-Kubi et al., 2006; Guzel et al., 2011; Olowe et al., 2014).
However, in some other studies in pregnant women, the present study prevalence was slightly higher than 24.4% and 30% in Nigeria (Donbraye-Emmanuel et al., 2010; Okonkwo & Umeanaeto, 2010).
In another related study in only asymptomatic pregnant women in the United Kingdom, Candida spp prevalence was 12.5% as compared to 36.5% in this study (Akinbiyi et al., 2008). This disparity in the prevalence might be due to the fact that only asymptomatic patients were included in the study. This might have affected their prevalence and would have been much higher.
Even though, the study recorded very high prevalence 36.5% for VVC, it was lower than finding reported by Limia et al at 42.3% using Immunologic Latex Agglutination Test (Limia & Lantero, 2004). Another study in two hundred (200) women reported a much higher rate of 81.5% in patients attending a Medical Centre in Nigeria (Okonko et al., 2012).
The high Candida spp colonization of the study participants’ vagina might be because of their pregnancy status. This is due to the high concentration of oestrogen hormone during pregnancy which provides favourable environment for the growth of Candida spp (Garcia Heredia et al., 2006). Nonetheless, this high rate calls for urgent attention to the infection since it causes a lot of discomfort to the pregnant woman who is already experiencing some level of discomfort. Moreover, the mother could infect the baby during perinatal period. In addition VVC could be an indication of an underlying infection such as diabetes mellitus.
Furthermore, recent emerging evidence suggests that screening for and eradication of candida during pregnancy may reduce the risk of preterm delivery (Kiss et al., 2004; Roberts et al., 2011). Further studies needs to be carried to confirm these findings.
The over 58% rate of asymptomatic infections of VVC is quite worrying. A similar study in pregnant women in Nigeria reported 65% of VVC in asymptomatic women (Akerele et al., 2002).


The study data suggest a significant association between BV and vaginal symptoms (Discharge, lower abdominal pains, pruritus and dysuria) (p>0.05) in the unadjusted analysis. The probability of having BV with any of the vaginal symptoms was almost twice as that of not having the symptom. In a longitudinal study carried out in the USA, vaginal discharge and odor individually were significantly associated with BV whiles the remaining symptoms were not associated. The present study after adjusting for other variables, found no correlation between any of the vaginal symptoms and BV.


In both univariate and multivariate analysis for VVC and vaginal symptoms, pruritus was the only symptoms significantly associated. This finding is consistent with a study in India, where pruritus was the most common symptom to VVC with or without vaginal discharge (Ahmad & Khan, 2009). Eckertet et al., study found significant association between VVC and pruritus or burning (Eckert et al., 1998).
For trichomoniasis, none of the vaginal symptoms were associated in both the adjusted and unadjusted analysis. This might be due to the low number of Trichomonas vaginalis detected in the present study.


The study assessed the risk factors for the vaginal infections (BV, VVC, TV) using age groups, trimester, gravidae, douching, sex frequency per week and recent antibiotic use. After adjusting for other confounding variable, the third trimester of pregnancy was shown to be protective for BV (p=0.003) and having had less than 3 pregnancies
(<gravidae 3) was a significant risk factors for BV. From the data, pregnant women in the third trimester were 35% and 53% less likely to have BV compared with the second and first trimesters respectively. BV appeared to decrease with increasing gestational age. The protective nature in third trimester might be due to the physical nature of the pregnant women which makes her sexually unattractive to the opposite sex thereby reducing multiple sexual partners and sex frequency which are the main determinant of vaginal infections. In addition, health education and care during antenatal visit could prevent the pregnant women from vaginal infections.
The study’s findings of significant association between BV and having had less than 3 pregnancies (<gravidae 3) was in direct contradiction to that of Balla et al., who reported a positive correlation between BV and having a parity of more than 2 (Bhalla & Kaushika, 1994). From the results (table 7.0), both unadjusted and adjusted odds ratio reveals increasing age group is inversely proportional to BV status. Therefore, there is a higher chance of having those with less than 3 previous pregnancies being in the lower or younger age groups thereby increasing the possibility of having BV. In addition, health education provided during antennal visits coupled with personal experiences in previous pregnancies might give those with three or more pregnancies better knowledge and experience concerning vaginal infections. Women with less than three pregnancies are less likely to have such education and experiences making them more prone to vaginal infections.
Douching which has been known to be a major risk factor to BV in several cross- sectional and longitudinal studies (Trabert & Misra, 2007) did not show any correlation in the present study. Demba et al and Bukusi et al studies showed no significant relationship between BV and douching which is consistent with the present study findings (Bukusi et al., 2006; Demba et al., 2005). Ness et al in his study showed
significant association between douching and BV, however in his findings the reason for douching by many women is because of abnormal vaginal symptoms (Ness et al., 2002). It is possible douching might not be a risk factor for BV but rather a means by which women think they could treat the infection.


Risk factors considered for VVC and TV in this study were not significant in both univariate and multivariate analysis (P>0.05). Studies have shown recent antibiotic intake and douching have a positive correlation to VVC (Ahmad & Khan, 2009). This happens when antibiotic/douching substance kills or suppresses the lactobacillus species which serves as a protective organism making way for the yeast to thrive and colonise the vagina. This negative correlation between antibiotic use and VVC in the present study could be because of the low level of intake of antibiotic by the study participants.
The study, however, did not demonstrate any association between TV and any of the risk factors being considered.


[bookmark: _bookmark102]Limitations of the study

1. The diagnosis of TV was done using wet preparation for motile trichomonads which could have accounted for the low prevalence. This diagnosis method is about 60-70% sensitive but due to lack of financial resources the study could not use a more sensitive method such as culture.
2. The risk factors used for the analysis were self-report by study participants; there is the possibility of underreporting or misclassification of risky behaviour.
[bookmark: _bookmark103]Conclusion

The study area had very high prevalence of vaginal infections among pregnant women especially VVC and BV. VVC was the most predominant (36.5%, 215/589) vaginal infection followed by BV (30.9%, 182/589) and the least was TV (1.4%, 8/589).
The study shows that pruritus as a key symptom in VVC infection and this should be considered during clinical diagnosis alongside laboratory confirmation. However, dysuria, lower abdominal pain and vaginal discharge were not associated with VVC and are therefore unspecific.
Having less than three pregnancies was a potential risk factor for BV in this study whiles being in the third trimester of pregnancy was protective of BV.


[bookmark: _bookmark104]Recommendation

In view of the high prevalence of vaginal infections, pregnant women attending antenatal clinic should have prompt and adequate investigations with appropriate treatment to prevent adverse effect of the infection on mother and foetus.
In addition, a comprehensive program on reproductive healthcare education with the aim of reducing vaginal infection prevalence should be put in place.
The uncertainty surrounding how the infection affects the mother and foetus needs to be unraveled. Therefore, I recommend further longitudinal and follow-up studies to investigate the effect of the infection.
Further studies are needed to understand the potential role of BV and TV in HIV and HSV transmission to aid in STI/HIV prevention programs.
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APPENDICES

APPENDIX 1	INFORMED CONSENT FORM

QUESTIONNARE

Topic: Prevalence of Bacterial Vaginosis, Trichomoniasis and Vulvovaginal Candidiasis in Pregnant Women Attending Antenatal Clinic at the University teaching hospital Enugu,  Enugu


Study Participant’s ID…………………………………………………

Date of Interview……………………….………………………………..[	/	/	]



1.0 Demographic Characteristics

1.1 Age:...………………………………………………………………………..……[ ]

Community	[ 	]

Marital Status:...………………………..Married [	]	Single [	] Cohabiting [ ]

Educational Level:......……..Nil [  ]	Elementary [ ] Secondary [ ] Tertiary [ ]

Employment status:.…………...………………..Employed [  ]	Unemployed [	]

Religious Status:…………...Christian [ ] Muslim [ ] Traditional [ ] Others [ ]



Obstetric Characteristics

Number of pregnancies (Include present pregnancy)…………………….…….[	]

Trimester of pregnancy…………………….………First [  ]	Second [ ] Third [ ]



Clinical presentation

Do you have any sign/symptom of vaginal infection?…………..….Yes [ ] No [ ]

If Question 3.1 is “Yes”, do you have any of the following?

Lower abdominal pains……………………………. Yes [ ] No [ ] NA [ ]
Vaginal Discharge…………………………………. Yes [ ] No [ ] NA [ ]

	3.2.3 Pruritus…	Yes [
	] No [ ] NA [
	]

	3.2.4 Dysuria	Yes [
	] No [ ] NA [
	]

	3.2.5 Genital sores…	Yes [
	] No [ ] NA [
	]

	3.2.6 Genital Warts…	Yes [
	] No [ ] NA [
	]




4.0 Behavioural Characteristics

4.1 Do you douche? ………………………………………….…………… Yes [ ] No [ ]

If Question 4.1 is “Yes” what do you use in douching?

	1. Antiseptics
	2. Bathing soap
	3. Water

	4. Salty water
	5. Lime water
	6. Herbs/spices

	7.

Other..................................................................
	

8. NA




Have you taken any antimicrobial in the past three weeks?………….. Yes [ ] No [ ]

On average, how many times to you have sex per week? …………..……..….…[	]

How many sexual partners have you had in the past one month…………………[	]



Interviewer’s name 	
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