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ABSTRACT
Investigations were conducted to determine the carrier rate of Candida Species
among pregnant and non-pregnant females from three selected Hospital in Ekiti
State, Nigeria. High vagina swabs (HVS) were collected from apparently healthy
females within ages 16-60 years attending all the selected Hospitals. Candida
species and other microorganisms were isolated and identified using standard
techniques. Questionnaires containing relevant information about the respondents
were administered appropriately. All the Candida species isolated and identified
are; Candida albican, C. glabrata, C. krusei, C. tropicalis, C. parapsilosis, and C.
lusitaniae. In the overall women examined, Candida albican had the highest
prevalence (64. 04%), followed by the non-Candida albican (20. 02%). The
prevalence of other bacteria pathogen is lower (15. 94%) compared to that recorded
for Candida species. High rate of occurrence of Candida albicans was recorded
in the age group 26-35 (68. 7%) and 16-25 (62. 5%) respectively. Women in the
age group 55 and above had the lowest carrier rate when compared to other age
group examined. The prevalence with regards to educational status showed high
prevalence of Candida species in the secondary school, followed by the primary
school then those that had no formal education. Carrier rate in relation to pregnancy
status showed high prevalence of C. albicans in pregnant women compared to
non-pregnant women. The overall results also revealed that a single host with
symptoms of vaginal candidiasis can harbor multiple Candida species. It is advised
that all females should go for regular routine check- up. There should also be regular
public enlightenment for young women on the importance of personal hygiene,
appropriate use of antibiotics, the use of condom for safe sexual activities.
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Opportunistic infection.
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INTRODUCTION
The spores of Candida are commen-

sal, harmless form of a dimorphic fungus
that becomes invasive and pathogenic
pseudohyphae when there is a disturbance
in the balance of flora and/or in
debilitation of the host (Zunt, 2000). The
translation of this endogenous commensal
to the disease-causing parasite may be
associated with factors other than the
pathogenic attributes of the organism
itself, which is rather unique compared
with most of the other infectious diseases
(Emeribe et al., 2015), where the virulence
of the organisms considered being the key
factor in the pathogenesis. Hence,
Candida species are strictly opportunistic.
It could be stated that neither the
superficial nor the systemic forms of
Candida infections could be initiated in
the absence of underlying pathology
(Soysa et al., 2008). Candida species are
ubiquitous dimorphic yeasts that are part
of normal microflora of healthy
individuals (Topley and Wilson, 2005).
They commonly colonize the skin, the
gastro-intestinal tract (GIT) and female
genital tract (Chander, 2009).
 These yeasts are commensal in healthy
humans and may cause systemic infection
in immune compromised situations due to
their great adaptability to different host
niches. The genus is composed of a
heterogeneous group of organisms, and
more than 17 different Candida species
are known to be aetiological agents of

human infection. However, more than 90
% of invasive infections are caused by C.
albicans, C. glabrata, C. parapsilosis, C.
tropicalis and C. krusei (Pfaller et al.,
2007). The expanding population of
immune compromised patients that use
intravenous catheters, total parenteral
nutrition, invasive procedures and the
increasing use of broad-spectrum
antibiotics, cytotoxic chemotherapies and
transplantation are factors that contribute
to the increase of these infections (Ortega
et al., 2011). The pathogenicity of
Candida species is attributed to certain
virulence factors, such as the ability to
evade host defences, adherence, biofilm
formation (on host tissue and on medical
devices) and the production of tissue-
damaging hydrolytic enzymes such as
proteases, phospholipases and haemolysin
(Silva et al., 2011b). Vulvovaginal
candidiasis is one of the common
infections of general medical practice,
second only to anaerobic bacterial
vaginosis, and about three-quarters of all
women suffer at least one episode of this
condition during their life time (Mahadani
et al., 1998; Emeribe et al., 2015).
 Several studies have been conducted
by scientists across the globe, Nigeria
inclusive, to study the prevalence of
Candida species, especially Candida
albicans in vulvovaginal candidiasis
(Hedayati and Shafiei, 2010; Akpan et al.,
2011). Although, most of the studies
carried out in Nigeria have been limited to
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Candida albicans and their relationship
with certain predisposing factors.
Therefore, the present study examines the
carrier rate of Candida species in relation
to some socio-demographic factors.

MATERIALS AND METHODS
a.  Sample Collection and Processing
High vaginal swabs (HVS) were collected
with the help of certified Medical
Laboratory Scientists in the Hospitals
visited for sample collection. Sampling
was done between October, 2015 and
June, 2016. A total of One thousand and
four (1004) High vaginal swab (HVS)
specimens were collected from both
symptomatic and asymptomatic pregnant
and non-pregnant females aged 16–60
years attending Ekiti State Teaching
Hospital Ado-Ekiti, Federal Teaching
Hospital Ido-Ekiti and General Hospital,
Ikere-Ekiti for various medical
consultations.
 Samples were collected by means of
sterile swabs provided to each participant
in the study population. Collected samples
were labelled and stored in sterile swab
containers stored in ice pack and
transported to the laboratory for analysis
within 2 hours of collection for culturing.
Questionnaire containing information
about age, place of residence, marital
status, level of education, occupation and
location was answered by each female
participant.

b.  Statistical Analysis
 Data obtained from the studies were
analyzed using Analysis of Variance
(ANOVA) at P≤ 0. 05 and the relationship
between the socio-demographic factors
and microbiological results was compared
using SPSS version 21.

RESULTS
 Out of the One thousand and four
(1004) females examined, 643 tested
positive for Candida albicans, while 201
were non-Candida albicans (Table 1).
One hundred and sixty (160) showed the
presence of other bacterial pathogens. Out
of the total female candidates examined in
this study, 396 were within the age range
of 26-35 years (Table 2). A total of 272
(68. 7%) of the 396 examined in age group
26-35years confirmed the presence of
Candida albicans. Moreover, 62. 5% of
the number examined in age range 16-25
showed the presence of C. albicans. There
was no significant relationship between
the carrier rate of C. albicans and age
difference (P>0. 05).

A total of four hundred and fourteen
(63. 3%) of the 654 apparently healthy
females examined showed the presence of
Candida albicans, 141 (21. 6%) showed
the presence of non-Candida albicans,
while 99 (15. 1%) showed the presence of
other microorganisms (Table 3). A
significant relationship was observed
between the occurrence of C. albicans and
the marital status of the female
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participants P≤0. 05. No significant
relationship was observed between the
occurrence of C. albicans and educational
status as shown in Table 4. Out of the 362
secondary school female participants

examined, 248 (68. 5%) showed the
presence of C. albicans. Moreover, 327
(56. 9%) of 498 female civil servants
tested positive for C. albicans, 83 (16.
7%) showed non-Candida albicans,
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while 88 (17. 7%) revealed the presence
of other microorganisms (Table 5). A
significant relationship was observed

between the occurrence of Candida
albicans and the occupational status.
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DISCUSSION
 In all the women examined, C.
albicans had the highest rate of occurrence
(64. 04%), then followed by the non-C.
albicans. The rate of occurrence of other
bacterial pathogens was lower (15. 94%)
compared to that recorded for Candida
species. The high rate of occurrence of C.
albicans observed in this study is in line
with the findings of Babic and Hukic
(2010) and Imahe et al. (2013), who
separately reported that the incidence of
non- C. albicans, infections involving C.
albicans were predominant.
 High rate of occurrence of C. albicans

was recorded in the age group 26-35 yrs
(68. 7%) and 16-25 yrs (62. 5%)
respectively. This agreed with the findings
of Akingbede et al. (2013), who reported
high rate of occurrence of C. albicans
within the age group 16-30 yrs. Nwadioha
et al. (2010) also observed higher rate of
occurrence between age 21 and 30 years
in a research conducted in Jos, Nigeria.
Similar observation was also made in
Kano by Nwadioha et al. (2013) in
Northern Nigeria. Klufio et al. (1995)
reported that infections by C. albicans had
no association with any of the socio-
demographic characteristics studied. The
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high rate of occurrence of C. albicans
observed in this age group is an indication
that C. albicans is becoming a leading
etiologic agent of urinary tract infections
in women of child bearing age. The
highest prevalence of Candida species
found amongst women in age group 16-30
years could be as a result of the production
of adequate amount of estrogen by the
ovary, which favours Candida growth by
maintaining the acidic pH in the vagina
and enhancing the yeast adherence to
vagina epithelial cells (Akortha et al.,
2009; Adetunde et al., 2011; Akingbede
et al., 2013). Also, the age range of 16-30
years constitutes the sexually active period
of most women.
 Women aged 55 years and above had
the lowest carrier rate of  C. albicans when
compared to other age groups examined.
This agreed with the findings of Engberts
et al. (2006) who also reported the carrier
rate of C. albicans to be significantly
higher in the cohort of 30-year-old Dutch
women and lower in the cohorts of 45-,
50-, 55-and 60-year-old Dutch women.
Murta et al. (2005) also reported that the
frequency of Candida sp. is a less
common feature among ages between 40
years and 49 years and that the frequency
of finding of Candida sp. in women above
60 years old may be influenced by
hysterectomy.
 Advancement in age, on the other
hand, reduces the effect of estrogen in
women, which could lead to lower

infection rates as women advance in age.
Most women aged over 46 years have
reached menopause and are less or not
sexually active (Nelson et al., 2013). They
rarely use contraceptives to prevent
pregnancy (Nelson et al., 2013). They also
have a possible increase in vaginal
immunity, as they have decreased levels
of estrogen and corticoids, therefore, are
resistant to Candida infections (Paul et al.,
2000; Emeribe et al., 2015).
 The high rate of occurrence of
Candida species observed among married
women is in accordance with the findings
of Jimoh et al. (2016), who also reported
a high rate of Candida species among
married women compared to the singles
and divorced women. This high rate of
occurrence could be due to the economic
necessity of husbands leaving wives to
find work and who consequently have
several sexual partners. It may also be a
result of increased contraceptive use
among older women which fosters
multiple sexual relationships (Konje et al.,
1991). It could also be due to higher
regular sexual activity among the married
as well as the probability of psychological
stress in marriage which could predispose
to hormonal changes suited to the growth
of Candida (Okungbowa et al., 2006).
 The carrier rate with regard to
educational status showed high rate of
occurrence of Candida species in the
secondary school, followed by the primary
school then those that had no former
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education. This agrees with the findings
of Jimoh et al. (2016), who also reported
high prevalence of Candida vulvoginitis
in women with no formal education. This
may be as a result of the non-chalant
attitude to hygiene practice among these
women. Also, civil servants that recorded
high prevalence of Candida species may
not have enough time for laboratory tests
and could therefore resort to self-
medication which can increase the rate of
infection (Ezeigbo et al., 2015).

CONCLUSION
 Findings from the study have revealed
a high rate of occurrence of C. albicans
and significant relationship existing
between the isolated Candida species and
occupation status, together with the
marital status of the women examined.
There is therefore the strong need for
pregnant and non-pregnant females to
present themselves for regular routine
check- up so as to combat the menace of
Vulvovaginal candidiasis.
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