
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: kalu.erem@ebsu.edu.ng; 
 
 
 

Asian Journal of Medicine and Health 
 
18(5): 9-16, 2020; Article no.AJMAH.57627 
ISSN: 2456-8414 

 
 
 

 

The Prevalence of Candida albicans and 
Trichomonas vaginalis among First Year Female 
Students of a Tertiary Institution in Southeastern 

Nigeria 
 

Usanga Victor Udoh1, Kalu Michael Erem1*, Ibiam Gideon Ama1, Eze Ibe Kiran2, 
Azi Simon Onyema1 and Ukwah Boniface Nwofoke1 

 
1
Department of Medical Laboratory Science, Faculty of Health Science and Technology, 

Ebonyi State University, Abakaliki, Nigeria. 
2
Department of Laboratory Services, Alex Ekwueme Federal University Teaching Hospital Abakaliki, 

Nigeria. 
 

Authors’ contributions 
 

This work was carried out in collaboration among all authors. Author UVU designed the study and 
wrote the first draft of the manuscript. Author UBN wrote reviewed the manuscript. Authors KME and 

IGA performed statistical analysis and managed the analyses of the study. Authors EIK and ASO 
managed the literature searches. All authors read and approved the final manuscript. 

 
Article Information 

 
DOI: 10.9734/AJMAH/2020/v18i530201 

Editor(s): 
(1) Dr. Mohamed Salem Nasr Allah , Weill Cornell Medical College, Qatar. 

Reviewers: 
(1) R. Umamaheswari , DR. M. G. R.Medical University. India. 

(2) Lafta Inam Jasim , University of Baghdad, Iraq. 
Complete Peer review History: http://www.sdiarticle4.com/review-history/57627 

 
 
 

Received 24 March 2020  
Accepted 31 May 2020 

Published 10 June 2020 

 
 

ABSTRACT 
 

Aim: To determining the prevalence  of Candida  albicans  and  Trichomonas  vaginalis  infections  
among  first  year female  students  of  Ebonyi  State  University,  Abakaliki, a tertiary institution in 
Southeastern Nigeria. 
Study Design: A cross sectional exposed case study. 
Place and Duration of Study: Ultramodern Diagnostic Laboratory and Research Center, 
Department of Medical Laboratory Science, between June and November, 2019. 
Methodology: The study involved 350 randomly selected students who consented to the study. 
Urine and high vagina swab (HVS) samples were carefully and aseptically collected using sterile 
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universal containers and sterile cotton swabs respectively and analysed within 30 minutes of 
collection. Analytical methods including plate culturing, Gram  staining,  wet  mount  preparation  
and  germ  tube  tests  were  used  to  diagnose  these  infections.  
Results: The overall results showed a Candida albicans and Trichomonas vaginalis prevalence of 
11.1% and 6.0% respectively, while 2.0% were co-infected. The subjects within the age group 21-
25 years had the highest prevalence of C.albicans and T. vaginalis, 14.5% and 8.5% respectively, 
while subjects between the ages of 26-30 years had the least prevalence;5.5% and 0% 
respectively. However, a weak association was observed between C. albicans infection and age 
difference of the subjects (P = .11), while a strong association was observed between age 
difference of subjects and T. vaginalis infection (P = .04). 
Conclusion: The study confirms the prevalence of these infections among the students of Ebonyi 
State University. There is need for provision of proper counseling on sexual behavior and genital 
hygiene as well as public health education for creation of awareness and sensitization for students 
through regular seminars is recommended. 
 

 
Keywords: Candida albicans; Trichomonas vaginalis; students; Ebonyi State University; prevalence. 
 

1. INTRODUCTION 
 
Among the most typical communicable diseases 
related to women of reproductive ageare vaginal 
infections caused by parasitic Trichomonas 
vaginalis and Candida spp. These organismsare 
responsible for the most prevalent curable 
sexually transmitted infections (STIs) amongst 
infections caused by etiologic agents including 
Neisseria gonorrhoeae and Chlamydia 
trachomatis [1].About 180 million people globally 
are T. vaginalis infected with about 1 million 
infections yearly [2]. The high prevalence of 
trichomoniasis and vulvovaginal candidiasis 
(VVC), likewise their progression in acute and 
chronic phase with sequelae as a result of 
inaccurate diagnosis and treatment, perinatal 
morbidity and infertility has rendered these STIs 
as an issue of public health concern [3,4]. 
 

Candidiasis  is  a  fungal or yeast  infection  of 
female lower genital tract, the vulva, caused  by 
dimorphicfungus  of  the  genus  Candida [5].  
Candida albicans lives and survives in different 
areas of the body such as the alimentary canal, 
oral fissure as well as the vagina where they live 
as commensal microorganisms or normal flora 
[6], although, in debilitated or immune 
compromised individuals, C. albicans may cause 
disseminated and mucosal candidiasis [7]. 
Candida albicans may not be completely 
regarded as a STI as they are seen in children 
and celibate women [8]. Candida infections 
usually occur in warm and moist body parts. 
Clothing  that  are too tight  or  made  of  nylon 
can  trap  heat  and  moisture  and consequently, 
may  lead  to  Candida over growth [9].  Three  
out of  every  four  women  experience  at  least  
one  bout  of  vulvovaginal  candidiasis  (VVC),  

during  their  lifetime  [10].  Candida  species  are 
the  fourth  most  commonly  isolated  pathogens  
from  blood  cultures  [11].  Candida  albicans  
accounts  for  about  80%  to  90%  of  isolated  
fungal  species  [12].In the diagnosis of 
candidiasis, cultural isolation and identification of 
Candida spp is crucial together with patient’s 
history and genital examination. 
 
Trichomonas  vaginalis  is  an  anaerobic,  
flagellated  protozoan  parasite  and  the  
causative  agent of  trichomoniasis [13]. It is a 
multicultural parasite of male and female genital 
tract whose main route of transmission is by 
sexual contact [1], likewise sharing of underwear 
with an infected person[14]. Nearly halve of 
infected females and about 90% of infected men 
remain asymptomatic [15]. One third of 
asymptomatic carrier women become 
symptomatic within 6 months [16,17].   
 
Trichomonas vaginalis is also called “trich” [18].  
Women  who  engage  in  high  risk  sexual 
activities  are  at  a  greater  risk  of  T. vaginalis 
infection[18]. The range of clinical related T. 
vaginalis infections among women extends from 
asymptomatic carrier stage to overt vaginal 
infection. According to the severity of the 
infection, trichomoniasis may be classified as 
acute, chronic or asymptomatic [19]. Despite its 
high annual prevalence of 174 million worldwide, 
T. vaginalis forms a major proportion of all 
curable sexual transmitted infections [4].  
 
Other predisposing factors to candidiasis and 
trichomoniasis include: poor personal hygiene, 
immunosuppressive drugs, immunological 
deficiencies and systemic conditions and low 
social economic status [11,18].   
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Studies carried out in Nigeria have revealed a 
high prevalence of trichomoniasis and 
candidiasis in different parts of the country [20-
24], with dearth of dataon their prevalence in 
Ebonyi State. Therefore, this study was 
conducted to determine the prevalence of 
candidiasis and trichomoniasis among female 
students of Ebonyi State University, Abakaliki.  
 

2. MATERIALS AND METHODS 
 

2.1 Study Area 
 

The study was carried out at Ultramodern 
Diagnostic Laboratory and Research Center, 
Ebonyi State University Abakaliki. The University 
is made up of four campuses, all within the state 
capital with an estimated population of 20,000 
students of which over 80% are indigenes of the 
state. 
 

2.2 Study Design and Population 
 

The study was a cross sectional prevalence 
study among female students of the University 
who came for laboratory screening which is 
usually done to document their health status. The 
study population consisted of newly admitted 
female students in the 2018/2019 academic 
session. The annual student’s intake of the 
university is between 4000-5000. Three hundred 
and fifty (350) students who participated in this 
study were randomly selected from those who 
consented to the study between June and 
November, 2019.   
 

2.3 Determination of Sample Size  
 

The sample size for the study was calculated 
using the formula below described by Araoye 
[25]. 
 

�  =
����

��
 

 

Where n is the desired sample size when the 
population is more than 10,000, z is the standard 
variation, usually set at 1.96 (which corresponds 
to 95% confidence interval), p is the proportion in 
the target population estimated to have a 
particular characteristic (Prevalence of 15% 
(0.15) for T. vaginalis and 76.8% (0.768) C. 
albicans both recorded in Anambra State [21,23], 
q is 1.0 – p, d is the degree of accuracy desired; 
set at 0.05.  
 
Using the formula, the minimum sample size was 
196 and 274 for T. vaginalis and C. albicans 
respectively. However, with uncertainty about the 

true prevalence, a 10% attrition rate was 
anticipated, therefore adjusting the minimum 
sample size to 216 and 301 respectively.  
 

2.4Sample Collection 
 
The students were given sterile universal 
containers to produce urine and a sterile cotton 
swabs were used to collect high vagina swab 
(HVS). These were done aseptically with 
optimum carefulness. The samples were 
analyzed within 30 minutes after collection to 
avoid loss of organism motility at the 
Ultramodern Diagnostic Laboratory and 
Research Center in the Department of Medical 
Laboratory Science.  
 

2.5Sample Analysis 
 
The swabs and urine were inoculated on blood 
and Sabouraud dextrose agars prepared 
according to manufacturer’s instruction with 
autoclaving at a temperature of 121°C for 15 
minutes. The inoculated plates were then 
incubated at 37°C for 48 hrs. Wet preparations 
were made from the swabs and urine sediments 
spun for 5 minutes at 3,500r pm and examined 
microscopically with low power 10x and high 
power 40x objectives for motile flagellates and 
Candida. Trichomonas vaginalis was confirmed 
through its characteristic jerking movement, 
pseudohyphae and/or budding yeast cells were 
suggestive of Candida. Gram staining  was  
performed  by  collecting  a  discrete  colony of 
growth from the culture plates and emulsified on 
a clean grease free slide with a drop of normal 
saline and stained according to the procedure 
described by Cheesbrough [26] and examined 
using 100x objective with oil immersion for 
identification of Candida.  
 

Germ tube test was also performed as a rapid 
tool for identification of C.albicans. Using a sterile 
wire loop, a small portion of a pure colony of 
Candida was inoculated into sterile test tubes 
containing 0.5ml of human serum. The resulting 
suspension was incubated at 37°C for 3 hours. 
The appearance of small, sprouting tube like 
outgrowths or filaments projecting from the cell 
surface confirmed the production of germ tubes.  
 

2.6 Statistical Analysis 
 
Data were analyzed using Statistical Package for 
Social Science (SPSS) version 20.0 (IBM SPSS 
Statistics 22, Chicago, IL, USA). Results were 
presented as frequency and percentages. The 
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relationship between prevalence of 
trichomoniasis and candidiasis and age 
distribution was compared using chi-square at 
95% confidence level. P-values greater than 0.05 
were considered as statistically significant.   
 

3. RESULTS 
 

Out of the 350 samples analyzed, 11.1% 
(39/350) were positive for C. albicans, while 
6.0% (21/350) were positive for T. vaginalis 
(Table 1). 
 

Age-related prevalence showed that subjects 
within the ages of 21 and 25 years (n = 165) had 
the highest prevalence of C. albicans (14.5%, 
24/165) as well as the highest prevalence of       

T. vaginalis (8.5%, 14/165). The subjectsin the 
age group 16-20 (n = 112) years and 26-30 
years (n = 73) had T. vaginalis prevalence of 
6.3% (7/112) and 0.0% (0/73) and C. albicans 
prevalence of 9.8% (11/112) and 5.5% (4/73) 
respectively. A weak association was observed 
between C. albicans infection and age difference 
of the subjects (P = .11), while a strong 
association was observed between age 
difference of subjects and T. vaginalis infection 
(P = .04) (Tables 2 & 3). 
 
Seven (7) subjects within the age group 21-25 
years were positive for T. vaginalis and C. 
albicans co-infection, making a prevalence of 2% 
(7/350) (Table 4). 

 
Table 1.Overall  prevalence  of  C.albicans  and  T. vaginalis  detected  among  the  studied  

population 

 
Microorganism  Total no. examined  No. infected (%) No. uninfected (%) 
Candida  albicans 350 39 (11.1) 311 (88.9) 
Trichomonasvaginalis 350 21 (6.0) 329 (94) 

 
Table 2Age - specific distribution of C.albicans among the studied population 

 
Age  group  (Years) Total no. examined C.albicans X2-value P-value 

 No. % Infected Uninfected   

No. % No. % 

16-20 112 32.0 11 9.8 101 90.2 4.492 0.106 

21-25 165 47.1 24 14.5 141 85.5 

26-30 73 20.9 4 5.5 69 94.5 

Total 350 100 39 11.1 311 88.9 

 
Table 3. Age specific distribution of T. vaginalis among the studied population 

 
Age  group  (Years) Total no. examined T. vaginalis X2-value P-value 
 No. % Infected Uninfected   

No. % No. % 
16-20 112 32.0 7  6.3 105  93.7 6.478 0.039 
21-25 165 47.1 14  8.5 151  91.5 
26-30 73 20.9 0  0.0 73  100 
Total 350 100 21  6 329  94 

 
Table 4. Age specific distribution of C. albicans and T. vaginalis co-infection among the 

studied population 

 
Age  group  (Years) Total no. examined Candida  albicans and Trichomonas vaginalis 
 No. % Infected Uninfected 

No. % No. % 
16-20 112 32.0 0 0.0 112 100.0 
21-25 165 47.1 7 4.2 158 95.8 
26-30 73 20.9 0 0.0 73 100.0 
Total 350 100 7 2.0 343 98.0 
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4. DISCUSSION 
 
Candida albicans have been implicated in about 
95% of VVC or Candida vaginitis, and Candida 
glabrata or Candida tropicalisis responsible for 
the remaining 5% [9]. Meanwhile, over 50% 
cases of trichomoniasis have been reported to be 
asymptomatic [27].  

 
In this study, a 6.0% of T. vaginalis and 11.1% of 
C. albicans were observed among the newly 
recruited female students of Ebonyi State 
University. Trichomonas vaginalis accounts for 
almost half of all curable sexually transmitted 
infections world-wide and it is the most prevalent 
non-viral STI among sexually active individuals 
[28]. The prevalence observed in this study is 
similar to the work of Aboyeji and Nwabuisi [29] 
who reported a trichomoniasis prevalence of 
4.7% in Illorin and Cameron and Padian [30] who 
reported a 5% to 10% prevalence among healthy 
women. Although few studies have reported a 
lower prevalence of T.vaginalis, among them is 
Akinbo et al. [31], Jombo et al. [32], Uneke et al. 
[20] and Adeoye and Akande [33]. Their studies 
were carried out on subjects of all ages and 
different works of life unlike the current study 
which focused on newly admitted subjects who 
are at the stage of ambitious exploration of 
sexual characteristics. However, our study also 
disagrees with the studies of Obiukwu et al.[34], 
Ulogu et al. [35] and Ojurongbe et al. [21] where 
a prevalence of 13.3% in Anambra, 21.5% in 
Nnewi and 20.0% in Abeokuta, respectively, 
were reported.  
 
Candida  is  common  in  females  during  their  
reproductive  years  and  this  is  in  relation  with  
the 11.1% prevalence observed  in  this  study. 
Similar to our observation is the report of 
Emeribe et al. [36], who observed a prevalence 
of 14.0% among non-pregnant women who 
attended tertiary health care facility in Abuja. 
Meanwhile, reports of Nandan et al. [37] and 
Aring et al. [38] with a higher prevalence of 
21.31% and 19.0% respectively disagree with 
our findings. Although, the relative low 
prevalence of candidiasis in our study may be 
attributed to adequate knowledge and good 
personal hygiene of the students.  
 
This study reveals that females within the ages of 
21-25 years are more exposed to candidiasis 
and trichomoniasis when compared to females 
within the ages of 16-20years and 26-30 years. 
This does not agree with the findings of Alo et al. 
[12] where the least prevalence of candidiasis 

was observed in participants within the ages of 
20 and 25 years while the highest prevalence 
was observed in those within the ages of 30-36 
years. Emeribe et al. [36] had reported a 8.5% 
prevalence of candidiasis among the age group 
20-30 years. Our findings on the prevalence of 
trichomoniasis were also inconsistent with that of 
Ijeoma et al. [39] who observed a 23.46% among 
those within the age range of 18-28 years on one 
hand, and 0% prevalence among participants 
aged 20-29 years as reported by Onyibo et al. 
[23] on the other hand.  
 
However, Lopez-Monteon et al. [40], Alo et 
al.[12], and Emeribe et al. [36], all reported a 
higher prevalence of candidiasis and 
trichomoniasis within the ages of 20-40 years. 
This is in support of the consensus that sexually 
transmitted disease including trichomoniasis and 
candidiasis is higher in sexually active individuals 
[19,41]. The reduced prevalence in ages beyond 
40 have been attributed to the reduced effect of 
estrogen which reduces sexual activities in 
addition to the use of contraceptives. However, 
due to the scope of this study which was limited 
to first year students of the University within the 
ages of 16 and 30 years, the relationship or 
closeness of prevalence of these infections and 
age group was statistically not significant.  
 

5. CONCLUSION 
 
An overall prevalence of 11.1% candidiasis and 
6.0% trichomoniasis were observed among first 
year students of Ebonyi State University. 
However low, they constitute a significant public 
health problem. Early diagnosis and screening of 
these infections as well as a proper awareness 
creation on personal hygiene, use of 
antimicrobial drugs should be encouraged in 
orderto decreasethe adverse effects of these 
infections. 
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