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ABSTRACT

Epidemiological monitoring of vaginal candidiasis infection associated with preterm delivery and
death of the infants is highly desirable especially on pregnant women. The objectives of this study
were to determine the prevalence of vaginal candidiasis and the occurrence of Candida species in
pregnant women attending antenatal clinics (not necessarily presenting any disease symptoms) in
Aba, Abia State, Nigeria. Selection was by subject consent and presence at the clinics. Vaginal
swab and urine samples were collected from 400 pregnant women between the months of May
and October, 2014. Candida species were identified using sabouraud dextrose agar (SDA). All
cultures were screened for the presence of Candida albicans using the germ tube test. Out of 400
pregnant women sampled, 126 (31.5%) tested positive. The age group 19-28 years had the
highest prevalence rate with 48 (39.7%) while 49 years and above recorded the least prevalence
rate — 23 (26.7%). The result also showed that women at their third trimester recorded the highest
prevalence rate of 71 (38.0%). In terms of the effect of the levels of education, the illiterate
pregnant women recorded the highest rate with 22 (46.8%) while the least was obtained from
those with tertiary education. Based on their occupation, the traders recorded the highest rate -76
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(47.8%) while house wives had the least with 8 (8.3%). There is a need for routine surveillance and
education of pregnant women on Candida albicans as a holistic procedure in antenatal care.

Keywords: Vaginal candidiasis; pregnant women, antenatal clinics.

1. INTRODUCTION

Vaginal candidiasis is a fungal or yeast infection
of the wvulva or vagina. It is a common
gynecological ailment affecting three out of four
women in their lifetime [1]. Candida infection of
the genital tract is one of the commonest
sexually transmitted diseases and the most
singular cause of vaginal discharge.
Approximately, 75% of all women have a vaginal
infection episode during their life span [2].
Vaginal candidiasis is caused by Candida
species of which Candida albicans is the most
common. Candida albicans is a dimorphic yeast-
like fungus, commonly present in the upper
respiratory, alimentary tract, female coital organ
and on the skin of healthy people [3]. It becomes
an opportunistic  pathogen for immune-
compromised patients or even the healthy
persons. However, certain conditions can cause
it to multiply, thereby weakening the immune

system. From time to time, it becomes
pathogenic often as a result of malnutrition,
general debility, diabetes, use of oral
contraceptive, steroid drugs and immuno-

suppressive agents and antibiotics [4,5]. The
infection is characterized by vulvar pruritus,
dysuria, dyspareunia, irritation and soreness of
the vulva and swelling of the vagina with
discharges. The discharge appears to look like
curded milk and deep erythema of vulva and
vagina is often seen [6].

The ailment is common and more severe in
women with weakened immune system and
accordingly, pregnancy is one of the factors that
contribute to lowered immunity [7]. Candida
infection has also been identified as one of the
commonest fungal infections associated with HIV
infections in women [8,9,10]. Abebe [11] and
Duerr et al. [12] reported higher incidence and
greater persistence of the infection in HIV
seropositive women. Similarly, Dahl [13] reported
that Candida albicans occurs as one of the
commonest complications of HIV infection,
affecting HIV seropositive women in Lagos,
Nigeria. A survey conducted in West Africa by
Jumbo et al. [14] among 150 pregnant women on
symptomatic vulvovaginal candidiasis, revealed
an infection rate of 47.7%. It is generally believed
that high oestrogen levels and higher glycogen

content in vaginal secretions during pregnancy
increase a woman’s risk of developing vaginal
candidiasis. This is most common in women
during their child bearing age [7]. The objective
of this study was to investigate the current status
of vaginal candidiasis among pregnant women
attending antenatal clinics in the major hospitals
in Aba, Nigeria and to recommend appropriate
measures of control.

2. MATERIALS AND METHODS
2.1 Study Area

The study was conducted in Aba, Abia State,
Nigeria. Aba lies between latitude 5° 07° N and
longitude 7° 22’ E and 205 m (673ft) above sea
level. Aba is a commercial town in Abia State.
The people are predominantly traders, artisans,
farmers and public/civil servants. Aba is a major
settlement and commercial centre in a region
that is surrounded by small towns and villages.

2.2 Study Population

The study was carried out in four major hospitals
(both private and government-owned hospitals)
in Aba between May and October, 2014. A total
of 400 pregnant women who attended antenatal
clinics in these hospitals were investigated for
vaginal candidiasis. The hospitals were selected
based on their high utilization.

2.3 Research Ethics

Ethical review and clearance of the research
protocol were obtained from the Ethical Review
Committee of the Department of Biology/
Microbiology, Abia State Polytechnic, Aba and
permission obtained from the Hospital
authorities. The patients’ consent was obtained
prior to sampling on their different antenatal days
by filling the Patient Consent Form. All subjects
who accepted provided their bio-data.

2.4 Data Collection

Two procedures were used in the data
collection. First, a structured questionnaire was
administered to the pregnant women to obtain
information on their age, trimester, educational
status and occupation. The second procedure
was the collection of high vaginal swabs and



urine samples from the women. A sterile swab
stick was used to swab the outer region of the
vagina from each of the pregnant women, while
the urine samples were collected using sterile
containers. Each specimen was labeled serially
with code numbers, date and time of collection.
The collected samples were immediately
transported to the Microbiology Laboratory of
Abia State Polytechnic, Aba for analysis.

2.5 Preparation of Culture Media

Sabouraud dextrose agar (SDA) was used as a
growth medium for the isolation of Candida
species. The medium was prepared according to
the manufacture’s procedures.

2.6 Microscopy

A saline mount of both specimens (urine and
high vaginal swab- HVS) were examined
microscopically using x40 magnification to detect
the isolates. Other colonial morphologies were
also used to identify the isolated organisms.

2.7 Microbiological Analysis

The swabs and urine samples were cultured in
sabouraud dextrose agar under sterile conditions
at 37°C for 48 hours. An inoculum pool was
made using the specimens. Then a sterile wire
loop was used on each inoculum by streaking in
quadrate plates to obtain discrete colonies. After
incubation, colonies which appeared white to
cream in colour with smooth border, pasty and
moist consistency was observed.

Germ tube test was used for the identification of
Candida albicans. Using a sterile loop, pure
colonies of the isolates were harvested and
inoculated into a sterile test tube containing 0.5
ml of human serum. The resulting suspension
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was incubated at 37°C for 3 hours. A drop of the
yeast-serum suspension was placed on a clean
microscopic slide, covered with a cover slip and
examined microscopically using the x10 and x40
objective lenses for the identification of Candida
albicans.

3. RESULTS

Table 1 shows the age-related prevalence of
Candida albicans among the sampled pregnant
women. The age group 19-28 years recorded the
highest prevalence of 48(39.7%) while the least
was age group = 49 with prevalence rate of
23(26.7%). Results in Table 2-4 showed that
vaginal infection among the sampled population
was significantly associated with level of
trimester, educational status and occupation,
while age had no significant effect on the
infection.

The prevalence of candidiasis in relation to
trimester among the pregnant women is shown in
Table 2. The highest prevalence occurred among
the pregnant women at their third trimester while
the least prevalence was recorded on those at
their first trimester. The rate of infection
increased as the time of pregnancy (trimester)
increased.

Table 3 shows the prevalence of candidiasis in
relation to educational status. The result revealed
that the illiterate pregnant women recorded the
highest prevalence with 22(47.8%) while those at
the tertiary level of education had the least
prevalence with 33(23.2%).

The Prevalence of candidiasis in relation to their
occupation is shown in Table 4. Traders
recorded the highest prevalence of 76 (47.8%)
while the house wives have the least prevalence
with 8(8.3%).

Table 1. Age-related prevalence of candidiasis among the sampled pregnant women

Age group (years) Number examined

Number infected  Percentage infected (%)

19-28 121
29-38 102
39-48 91
249 86
Total 400

48 39.7
29 284
26 28.6
23 26.7
126 31.5

P-value= 0.142
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Table 2. Prevalence of candidiasis infection in relation to trimester

Trimester Number examined  Number infected Percentage infected (%)
First 81 19 23.5
Second 132 36 27.3
Third 187 71 38.0
Total 400 126 31.5

P-value= 0.000

Table 3. Prevalence of candidiasis in relation to educational status

Educational status Number examined

Number infected

Percentage infected (%)

Primary 92
Secondary 119
Tertiary 142
llliterate 47
Total 400

29
42
33
22
126

31.5
356.3
232
47.8
31.5

P-value= 0.016

Table 4. Prevalence of candidiasis in relation to the occupation of the sampled pregnant

women
Occupation Number examined Number infected Percentage prevalence
Civil Servants 108 32 29.6
Traders 159 76 47.8
House wives 96 8 8.3
Students 37 10 27.0
Total 400 126 31.5
P-value= 0.000
4. DISCUSSION result agrees with the reports of Okungbowa et

This study focused on the current status of
vaginal candidiasis among pregnant women
attending antenatal clinics in the major hospitals
in Aba, Nigeria. Candidiasis is the most common
opportunistic fungal infection responsible for
about 90% of the cases of vaginal infection [15].
It is associated with pruritus and vaginal
discharge, which appears like curded milk [7].
The pregnant women are more vulnerable to
both vaginal colonization and infection by yeast.
It has been observed that high concentration of
oestrogen hormone and glycogen content of the
vaginal mucosa provides ample supply of sugar
that promotes the growth of Candida albicans
during pregnancy [16,17]. This study revealed a
prevalence rate of 31.5% which agrees with the
prevalence rate of 30.7% obtained by Kamara et
al. [18] and 30.0% rate obtained by Okonkwo
[17] using urine samples. Women within the age
range of 19-28 years (39.7%) and in their third
trimester (38.0%) had the highest prevalence
rates. Okonkwo [17] also observed that vaginal
acidity and hormonal factors influenced the rate
of occurrence of candidiasis more in pregnant
women, especially in their last trimester. This

al. [19] and Ugochukwu et al. [20] where the
highest prevalence was observed among 17-23
years and 22-26 years age groups respectively.
This result is not surprising since this group is
sexually active and thus emphasizes the fact that
sexual activity could contribute to a larger extent
the spread of candidiasis. On occupational
status, traders recorded the highest prevalence
of 47.8% compared to students with 27.0%. This
result was also confirmed by Ugochukwu et al.
[20] and Wenijin and Yifu [21]. Traders may not
have enough time for laboratory tests and
therefore may resort to self medication which can
increase the rate of infection.

The study also revealed that pregnant women in
their tertiary level of education had lower
prevalence rate (23.2%) when compared with
their illiterate counterparts with prevalence rate of
47.8%. This indicates that the level of education
played an important role in candidiasis
prevalence. Gaining an education combats
various misconceptions about many illnesses
including candidiasis and encourages preventive
practices [22].



5. CONCLUSION

Owing to the detrimental effects of candidiasis in
pregnancy, their predisposing effects in
HIV/AIDS infection and other pathogenic effects
including inflammations, there is a need to create
awareness through campaigns, symposia,
seminars, conferences and talks in antenatal
clinics on the debilitating effects of this
opportunistic  infection  (candidiasis). With
adequate pharmacotherapy, avoidance of
contributing factors such as malnutrition, use of
contraceptive, steroids drug, wearing tight under-
wears, improvement of personal hygiene and sex
discipline, the incidence and prevalence of
candidiasis can be greatly reduced.
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