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Background. Globally, one-third of new sexually transmitted infection (STI) cases occur in people under 25 years of age every year.
University students are in the youth age category and are exposed to risky sexual behaviors such as unprotected sexual intercourse
leading to STIs. ,erefore, this study was aimed to assess the prevalence and associated factors of STI among Jimma University
students. Method. A health facility-based cross-sectional study was conducted at Jimma University students’ clinic from April
2017 to October 2017 among students with STI syndromes. Urethral, endocervical, and vaginal discharge swabs were collected by
attending nurses. Standard protocol was followed to detect the etiologies of STI. Data were entered and analyzed using SPSS
Version 20. Results. ,e overall prevalence of STIs among clinically suspected university students was 14.3%. ,e predominant
causes of STI were Neisseria gonorrhoeae (7.4%) followed by T. vaginalis (4.8%) and T. pallidum (3.7%). Having had sex after
taking alcohol was significantly associated with STIs (P≤ 0.000). AllN. gonorrhoeae isolates were found to be resistant to penicillin
and tetracycline. Conclusion. In this study, the prevalence of STI was relatively high. ,e isolated N. gonorrhoeae was resistant to
commonly prescribed antibiotics. ,erefore, evidence-based treatment and proper reproductive health education for youth are
highly recommended.

1. Introduction

Sexually transmitted infections (STIs) are mainly trans-
mitted from person-to-person through sexual contact [1].
,ere are several counts of sexually transmissible etiol-
ogies from members of bacteria, viruses, and parasites.
,ese are responsible for multiple sexually transmissible
diseases such as gonorrhea, chlamydial infection, syphilis,
trichomoniasis, chancroid, genital herpes, human im-
munodeficiency virus (HIV) infection, and hepatitis B
infection. Some of the above etiologies can also be
transmitted vertically from mother to child during
pregnancy as well as through blood products [2]. From all
recognized STIs, four of them, namely, syphilis, gonor-
rhea, chlamydia, and trichomoniasis, have been found to
be curable [3].

Sexually transmitted infections are amajor cause of acute
illness, infertility, long-term disability, and death with se-
rious medical and psychological consequences of millions of

individuals [2]. Both ulcerative and inflammatory curable
STIs increase the risk of acquiring and transmitting HIV by
up to two- to threefold [4]. Globally, one-third of over 340
million new STI cases occur per year in people under the age
of 25 years. In developing countries particularly in sub-
Saharan Africa, the burden of STI is very high with 108
million STIs occurring every day. It is estimated that 80 to
90% of the global burden of STIs occur in those low-income
countries, where there is limited or no access to diagnostic
facilities and poor awareness [5].

About 35% of Ethiopian population comprised young
people between 15 and 24 years of age, and this largest
category is highly vulnerable to STIs [6, 7]. In a STI sur-
veillance study conducted in 8 health facilities in various
regions of Ethiopia, younger people in the age group of
20–34 years were among highly affected ones (68.2%) [8].
Most university students are in the youth age category and
are exposed to risky sexual behaviors which lead to acquiring
STIs [9]. According to a cross-sectional study conducted in
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one of the universities in Ethiopia, the prevalence of self-
reported STIs was 19.5% among university students [10].

Even though few studies on STIs were done in Ethiopia,
there are no adequate data about the prevalence and asso-
ciated risk factors of N. gonorrhoeae, syphilis, and
T. vaginalis infection and antimicrobial susceptibility pat-
terns ofN. gonorrhoeae isolates among university students in
Ethiopia. ,erefore, this study was aimed to determine the
prevalence of STIs specifically N. gonorrhoeae, T. pallidum,
and T. vaginalis infection and their associated risk factors
and antimicrobial susceptibility patterns of N. gonorrhoeae
among Jimma University students.

2. Methods

2.1. Study Design and Period. A health facility-based cross-
sectional study was conducted fromApril 1, 2017, to October
5, 2017, at Jimma University students’ clinic. Jimma Uni-
versity is located in Ethiopia and 352 km far from the capital.
It serves for more than 30,000 students in different
programs.

2.2. Sample Size. All students who came to student clinic
with STI syndromes in the study period were included
except students who took antibiotics or antiprotozoan
treatment two weeks prior to enrollment in the study.
,erefore, a total of 189 university students participated in
the study.

2.3. Data Collection

2.3.1. Sociodemographic and Sexual Behavior. A pretested
structured self-administered questionnaire was used to
collect data on sociodemographic and risky sexual
behaviors.

2.4. Laboratory Data

2.4.1. Specimen Collection and Processing. Two cervical
swabs and one vaginal swab were taken from female stu-
dents, while three urethral swabs were taken from male
students by attending nurses. ,e first cervical or urethral
swab was inserted aseptically in the Amies transport me-
dium to transport to Jimma Medical Center Microbiology
Laboratory where isolation, identification, and antimicrobial
susceptibility testing were done for N. gonorrhoeae. ,e
second cervical or urethral swabs were smeared and gram
stained for microscopical examination.,e last vaginal swab
or urethral swab was added to a tube containing sterile 0.5ml
physiologic saline for wet-mount preparation to identify
T. vaginalis. ,ree to five milliliters of venous blood were
collected into anticoagulant-free sterile tubes for serological
screening of T. pallidum infection using One Rapid
immunochromatographic test kit (Inc., China).

,e first cervical or urethral swabs transported with
Amies transport medium were inoculated on the Modified
,ayer Martin medium (Oxoid, England) and incubated at
35–37°C in the presence of 5% CO2 for 24–72 hours and

examined for the presence growth every 24 hours of incu-
bation. If growth was observed, single colony was taken and
subcultured on a GC-chocolate agar supplemented with 1%
Vitox (Oxoid, England) and incubated in similar fashion. To
identify the pathogen, gram staining and standard bio-
chemical tests (oxidase, superoxol, and carbohydrate utili-
zation tests) and Analytical Profile Index for identification of
Neisseria andHaemophilus (API NH) kit strips (bioMerieux,
France) were used [11].

2.4.2. Antimicrobial Susceptibility Testing. From the GC-
chocolate agar culture medium, 3–5 isolated colonies of
bacteria were transferred and added to a tube containing
2.5ml sterile normal saline until the turbidity of the sus-
pension becomes comparable to 0.5 McFarland standard.
,e bacterial suspensions were swabbed evenly to distribute
the bacteria over the entire surface of GC-chocolate agar
with 1% Vitox supplement using a sterile swab. ,e anti-
microbial susceptibility patterns of isolates were assessed to
the following antimicrobial agents: penicillin (P10 IU),
tetracycline (TE, 30 μg), ciprofloxacin (CIP, 5 μg), ceftriax-
one (CRO, 30 μg), cefixime (CFM, 5 μg), and cefoxitin (FOX,
30 μg) (all from Oxoid, England) according to CLSI
guidelines [12].

2.5. Quality Control. Culture media were tested for sterility
before being used to process the clinical specimen and re-
covery rate using standard reference strain ofN. gonorrhoeae
ATCC 49226 to isolate the intended microbes and to per-
form antimicrobial susceptibility testing of gonococcal
isolates according to CLSI guidelines [12].

2.6. DataAnalysis. Data were entered into Epi data software
version 4.0 and exported to SPSS version 20.0 for statistical
analyses. Descriptive statistics and chi-square tests were
carried out. Bivariate and multivariate logistic regressions
were employed to determine the risk factors of STIs, and a P

value ≤0.05 was taken as statistically significant.

2.7. Ethical Consideration. Ethical clearance was obtained
from Jimma University, Institutional Review Board. Support
letter was obtained from school of medical laboratory sci-
ences and student service dean of Jimma University. Written
informed consent was obtained from each participant. All
the laboratory test results were given for treating physicians
for beneficiary of the patients.

3. Results

A total of 189 university students suspected for sexual
transmitted infections were included in the study with 100%
response rate. Fifty-eight (30.7%) students were males, and
three-fourth were twenty or greater than twenty years of age.
,e distribution of the students across the university in-
stitute or college appeared fairly uniform between 22.2% and
27.5%. Forty-nine (29.5%) university students were first
year, whereas the remaining were second year and above.
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From the total of 189 students suspected for STIs, 27
(14.3%) of them were infected by one or more of the three
etiologies. ,e prevalence of N. gonorrhoeae, T. pallidum,
and T. vaginalis was 7.4% (14/189), 3.7% (7/189), and 4.8%
(9/189), respectively. Two patients were coinfected with
N. gonorrhoeae and syphilis and another one patient with
N. gonorrhoeae and T. vaginalis. Of the 14 patients who were
confirmed to have gonococcal infection, nine (15.5%) were
males and five (3.8%) were females. Of all study participants
infected with T. vaginalis, nine (6.9%) were females. ,ere
was no male patient positive for T. vaginalis, and 3 (5.2%)
males and 4 (3.1%) females were infected with T. pallidum
(Table 1).

In this study, the susceptibility pattern of gonococcus
was done against six antimicrobial agents and showed that
85.7% of the isolates were susceptible to ceftriaxone and
cefixime. On the contrary, 78.6% and 50% of the isolates
were susceptible to cefoxitin and ciprofloxacin, respectively.
Intermediate resistance was observed in 28.6% and 14.3% of
the isolates against ciprofloxacin and cefoxitin, respectively.
All gonococcus isolates were found to be resistant to pen-
icillin and tetracycline (Figure 1).

To assess the risk factors for sexually transmitted in-
fection, both bivariate and multivariate logistics regression
analyses were done. From sexual behavior and substance
use, having more than one sexual partner, having had sex
after taking alcohol, and khat chewing were the candidate
variables for multivariate logistic regression analysis. Finally,
in the multivariate logistic regression analysis, only patients
who had sex after using alcohol were independently asso-
ciated with sexually transmitted infections (P≤ 0.000)
(Table 2).

4. Discussion

,is study provides the prevalence and associated risk
factors for STIs (N. gonorrhoeae, T. vaginalis, and
T. pallidum) among Jimma University students suspected
for sexually transmitted infections. ,e overall prevalence of
STIs was 14.3%. In the present study, the cause of most
prevalent sexually transmitted infection was N. gonorrhoeae
(7.4%), which is higher than the studies reported from
Hawassa (5.1%) [13], Port Harcourt Rivers state (5%) [14],
and Abuja University (2.9%) [15] and lower than the studies
reported from Gambella (11.3%), [16], Jimma (17.2%) [17],
Gondar (20.8%) [18], SouthernMozambique (14%) [19], and
Uganda (59%) [20]. ,e variation in prevalence rate might
be because of variation in study population.

In this study, the prevalence of gonococcal infection was
significantly higher in males (15.5%) than females (3.8%).
,is finding is comparable with the finding from Gambella
in Ethiopia [16]. ,is is likely because gonococcal infections
are more symptomatic in males than females that may take
them for health-seeking decision.

In the present study, the second prevalent STI etiology
was found to be T. vaginalis (4.8%), which is similar with the
finding reported from Abuja University (4.7%) [15] and
lower than the studies reported from Babcock University
(12.5%) [21] and Brazil (9%) [22]. On the contrary, the
prevalence of this study is higher than the study conducted
in Nairobi (0.4%) [23]. ,e observed difference in the rate of
infection could be due to variation in the age distribution
and personal hygiene practice. All students with T. vaginalis
were females, and similar finding was reported from Abuja

Table 1: Proportion of sexually transmitted infections among Jimma University students (n� 27).

Sociodemographic characteristics Sexually transmitted infections
N. gonorrhoeae T. vaginalis T. pallidum

Gender
Male 9 (15.5) 0 (0) 3 (5.2)
Female 5 (3.8) 9 (6.9) 4 (3.1)

Health institute 2 (4.8) 2 (4.8) 2 (4.8)

Faculty/college

Social sciences and law 3 (5.9) 5 (9.8) 3 (5.9)
Natural science 4 (7.7) 2 (3.8) 1 (1.9)

Business and economics 5 (11.4) 0 (0) 1 (2.3)
Year I 3 (6.1) 5 (10.2) 3 (6.1)

Academic year Year II 4 (6.6) 2 (3.3) 3 (4.9)
Year III and above 7 (8.9) 2 (2.5) 1 (1.3)

Age in years <20 years 2 (4.4) 4 (8.7) 2 (4.3)
≥20 years 12 (8.4) 5 (3.5) 5 (3.5)
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Figure 1: Antimicrobial susceptibility patterns of N. gonorrhoeae
isolated from suspected university students for STI. P: penicillin;
TE: tetracycline; CIP: ciprofloxacin; CRO: ceftriaxone; FOX:
cefoxitin; CFM: cefixime.
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University [15] and Gondar [18]. Female patients are more
symptomatic to this protozoan vaginosis than males.

On the contrary, the prevalence of T. pallidum infection
was 3.7% which is higher than the one reported from Addis
Ababa (0%) [24], Jigjiga (0.1%), [25] and Abuja 2.4% [15].
,e target population in Addis Ababa study was women who
attended antenatal follow-up and healthy blood donors in
the Jigjiga study. On the contrary, the prevalence of
T. pallidum in the current study is lower compared with the
study in Beijing (7%) [26], Zambia (6.5%) [27], and Nigeria
(15.4%) [28].,e variation in the prevalence rate of infection
may be due to differences in target population.

In the present study, complete resistance to penicillin
and tetracycline was reported which was similar to reports in
Gambella [16] and India [29]. Such resistant features may be
due to beta-lactamase producing N. gonorrhoeae strains. ,e
bacteria also showed about 20% resistance to ciprofloxacin
which is in line with the reported results from Hawassa
(28%) [13], Gambella (18%) [16], and Uganda (23%) [20].
,is might be because of the intensive use of ciprofloxacin
antimicrobial agent as part of the guideline in syndromic
management of gonococcus without evidence. Cefoxitin was
found to be effective in 78.6% of the isolates although it is
relatively lesser than that reported from Hawassa (82%) [13]
and Gambella (100%) [16].

In this finding, N. gonorrhoeae showed 14.3% resistance
to ceftriaxone, which is lower than the studies reported from
Bahir Dar (27.8%) [30], Southern Ethiopia (33.3%) [31], and
India (40%) [29] and total resistance in Iran [32]. Multidrug
resistance was observed in all N. gonorrhoeae isolates.
Currently, extensively drug-resistant N. gonorrhoeae strains
have been reported in Japan [33], France [34], and Spain [35]
that displayed a high level of resistance to cefixime and
ceftriaxone. In our study, having had sex after taking alcohol
was independently associated with STI (P≤ 0.000). ,is
might be due to alcohol consumption, having an instating
effect that may make engaged in risky sexual behaviors.

5. Conclusion

In this study, the prevalence of STI due to N. gonorrhoeae,
T. vaginalis, and T. pallidum was found to be high among
university students. As a key factor, having had sex after

taking alcohol showed significant association with STIs.
N. gonorrhoeae has shown increased resistance to third-
generation cephalosporins like ceftriaxone and cefixime.
Evidence-based treatment and continuous antimicrobial
resistance surveillance are highly recommended. Proper
education on reproductive health for university students has
invaluable importance to prevent sexually transmitted
infections.
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