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Abstract

Background: A study was conducted to determine the co-infection of Trichomonas vaginalis and HIV infection
prevalence and its risk factors among prison inmates in Umuahia, Abia State, Nigeria. A total of 350 inmates (280
males and 70 females) participated in the study. Three hundred and fifty (350) blood and urine samples including
70 high vaginal swabs (from females) were screened using direct serological and wet mount methods respectively.
Structured questionnaire were administered to obtain socio-demographic and behavioral risk factor data.

Results: An overall prevalence 43.4% was recorded for Trichomonas vaginalis single infection and 2.6% for HIV
single infection. A total of 8(2.3%) prevalence for Trichomonas vaginalis and HIV co-infection were recorded in our
study. Females recorded more infection (2.8%) than their male counterpart (2.1%). Age groups 21–30 and 31–40
had highest prevalence in male and age group 31–40 in females. This study also identified multiple sex partners
and unprotected sex as the major risk factors that influence transmission of T. vaginalis and HIV infection although
was insignificant.

Conclusions: Prevalence of T. vaginalis and HIV co-infection was minimal, however, should not be ignored.
Adequate healthcare facility should be provided in the prison. Inmates should be tested and treated upon their
release to reduce the spread of the infection to the general population.

Keywords: Trichomonas vaginalis, Prevalence, Prison, Inmates, Co-infection, HIV, Risk factors

Background
Trichomoniasis caused by Trichomonas vaginalis is a
sexually transmitted widely distributed disease as
Chlamydia (Mabey, 2008). T. vaginalis is the most com-
mon non-viral sexually transmitted disease, with over
170 million cases occurring annually (Miller et al., 2005).
Human immunodeficiency virus (HIV) belongs to group
VI retrovirus which has about four stages that mature
into acquired immunodeficiency syndrome (AIDS)

(Koenig, Espinoza, Hodge, & Ruffo, 2007). HIV infection
is a primary infection which may be clinically asymp-
tomatic at the initial stage but symptomatic at later stage
then advance to AIDS (Miller et al., 2005). The virus at-
tack the immune system by destroying the CD4 cells
thereby weakening the immune system of the individual;
progressing to AIDS, significantly increase the risk of
opportunistic disease (Koenig et al., 2007; World Health
Organisation, 2010).
HIV and parasitic infections may likely associate and

affect the transmission of each other mutually (Van Der
Pol et al., 2008). HIV infection may also alter the natural
history of parasitic diseases, which may affect the
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diagnosis or reduce the efficacy of anti-trichomoniasis
treatment (World Health Organisation, 2006). The re-
lationship between T. vaginalis infection and HIV in-
fection is similar to that between HIV infection and
other STDs in that it may be vice versa (Van Der Pol
et al., 2008). T. vaginalis infection may promote HIV
transmission, and HIV infection may on the other
hand increase susceptibility of T. vaginalis infection
(Van Der Pol et al., 2008). Biological relationships be-
tween T. vaginalis and HIV that may affect suscepti-
bility to HIV infection have been reported (Cohen
et al., 1999).
T. vaginalis control may have a great impact on

HIV acquisition prevention among the general popu-
lation especially in HIV endemic area (World Health
Organisation, 2006). Studies on the prevalence of T.
vaginalis and HIV co-infection especially among
prison inmates are rare. Therefore, the aim of this
study was to determine the prevalence of T. vaginalis
and HIV co-infection and its risk factors among
prison inmates in Umuahia, Abia State.

Methods
A cross-sectional study was adopted for the purpose of
this study which lasted between February and May 2017.
The study was carried out in Umuahia Prison located at
Aba road in Afara in Umuahia the capital of Abia state,
South-Eastern Nigeria (Fig. 1). It is located on latitude
5o31′12.0′′ N and longitude 7o29′16.8′′ E in Nigeria.
The average annual rainfall is 133.7 mm and
temperature 74 oC. The study area is within the tropical
rainforest of eastern Nigerian states (within the
ecological zones of Enugu, Akwa Ibom, Cross River,
Ebonyi, Imo and Rivers States). Samples were examined
in Zoology and Environmental Biology (ZEB) postgradu-
ate laboratory, Michael Okpara University of Agriculture
Umudike (MOUAU).

Sample collection
Urine samples and high vaginal swab (from females)
were used for T. vaginalis screening while blood samples
for HIV infection screening. A total of 350 urine samples
from both male and female aged 18–61 years and 70

Fig. 1 Map of Umuahia showing the location of the Prison, Aba Road, Umuahia
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high vaginal swabs (HVS) (from female only) were col-
lected using a labelled screwed capped bottle and vaginal
swab stick respectively. Sterile capped bottles (25 ml)
were given to each participant labelled against their
names and age along with a copy of a questionnaire to
obtain their demographics. Long plastic sterile swab
sticks was used by the prison health workers to collect
exudates from the lower genital tract of female partici-
pants. Samples were transported to the Postgraduate
Laboratory, Department of Zoology and Environmental
Biology Department, Michael Okpara University of
Agriculture, Umudike and screened according to Henry
(1996) and Isenberg (1992).
Five milliliters of urine sample was transferred into

centrifuge tubes and centrifuged for 8 min at 1500 rpm
and the supernatant fluid was decanted. The sediments
were well-mixed and a drop of sediment was placed on a
microscopic slide, covered with cover slide, and the slide
was observed under the microscope using ×10 and ×40
objectives (Isenberg, 1992). Two drops of normal saline
was added to each container of the vaginal swab and was
mixed well by shaking and a drop of the mixture was
placed on a slide, covered with cover slip, and examined
under a light microscope using ×10 and ×40 objectives
and was further confirmed by a senior laboratory tech-
nologist. Positive results were defined by the presence of
one or more trichomonads characteristics morphology
and jerky motility (Henry, 1996).
Sero-diagnosis of HIV antibodies in the blood samples

were performed using parallel testing algorithm kit for
HIV testing. Confirmation of each positive specimen was
done using the double ELISA (enzyme-linked immuno-
sorbent assay) kit. Acu-Check® was used to clear all dis-
cordant results (Idoko, Njoku, Sirisena, & Jelpe, 2001).

Data analysis
Chi-square analysis was used to test for associations be-
tween demographics and behavioral factors and prevalence.
The association was considered significant when the p
value was < 0.05. Correlation analysis was used to check
the relationship between co-infection and ages of the in-
mates. PAST Statistical Software (V. 3.1) was used for the
statistical analysis (Hammer, Harper, & Paul, 2001).

Results
The overall prevalence of Trichomonas vaginalis infec-
tion was 43.4% (Table 1). Infection was higher among
females (82.8%) than in males (33.6%). Chi-square ana-
lysis showed a significant difference in gender-related
prevalence (P < 0.05).
The overall prevalence of HIV single infection was

2.6%. Female recorded more infections (5.7%) than the
males (1.7%) but there was no significant difference (P >
0.05) (Table 2).
Some of the inmates had mixed/co-infection of Tricho-

monas vaginalis and HIV. A total of 2.3% prevalence
was recorded (Table 3). This prevalence was almost
close to the HIV single infection. Female inmate re-
corded higher prevalence (2.8%) compared to males
(2.1%). The age groups: 21–30 and 31–40 had the high-
est prevalence in male but showed highest among age
group 31–40 in female (Table 3). Correlation analysis
showed a strong positive (0.956) relationship between
the co-infection and ages of the male inmates but posi-
tive and weak (0.525) in females.
The participants were asked to provide information on

their sexual behaviour and current STIs. Out of the 220
respondent who completed and returned their question-
naires, 105 (47.7%) were infected with Trichomonas
vaginalis. About 49.5% were aware of sexual risky behav-
ior and its implication while 41.8% were not and 8.6%
reported “no idea” (Table 4).

Discussion
Trichomonas vaginalis is among the sexually transmitted
infections that is being neglected or even forgotten be-
cause they are not being reported like other infectious
diseases (Soper, 2004). The overall prevalence for T.
vaginalis single infection recorded in the present study
was high compared to other related studies—Bakere
et al. (2002) recorded 21% in Ibadan, Nigeria, Sutcliffe,
Newman, Hardick, and Gaydos (2010) recorded 8.5% in
US Federal Prison and Zachariah et al. (2002) recorded
4.2% in rural District of Malawi. The prevailing condi-
tions in Umuahia prison was that of poor sanitation and
associated poor personal hygiene practices. Increased
risk of T. vaginalis infection is common among persons
with poor hygiene and low socioeconomic status
(Omorodion, 2018). The recorded HIV prevalence

Table 1 Overall prevalence of Trichomonas vaginalis infection in
relation to gender among inmates in Umuahia Prisons, Abia
State

Gender No. examined No. infected % Infected P value

Male 280 94 33.6 0.05

Female 70 58 82.8

Total 350 152 43.4

χ2 = 18.3935, df = 1, p value < 0.05

Table 2 Overall prevalence of HIV infection in relation to
gender among the inmates in Umuahia Prison, Abia State

Gender No. examined No. infected % Infected P value

Male 280 5 1.7 0.07

Female 70 4 5.7

Total 350 9 2.6

χ2 = 3.20397, df = 1, p value = 0.07346
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agreed with the findings of Omoleye et al. (2012) among
prison inmates in Abeokuta, Nigeria and Navadeh et al.
(2013) in Iran and Gberindyer, Agbecha, Shindi, and
Useh (2017) in Birnin Kebbi, Nigeria, who reported
prevalence ranging between 2.1 and 2.7%. However,
higher prevalence of between 7% and 12% were reported
by Joshua and Ogboi (2008) in Kaduna prison, Chima
et al. (2009) in Nigeria prisons and Abba, Ibraheem, and
Idoko (2014) in Jos prison, all in Nigeria. The low HIV
prevalence recorded in the present study could be attrib-
uted to enlightenment campaigns and awareness pro-
grams which have improved the peoples’ knowledge
about the disease and its transmission, use of condoms,
abstinence from sex, and non-rampant/less practices of
promiscuous lifestyle. Higher prevalence in both T.
vaginalis and HIV found among female inmates was in
agreement with the findings of Chima et al. (2009) and
Omoleye et al. (2012) conducted in Nigerian prisons.
The susceptibility of females to sexually transmitted dis-
eases is higher because of larger virginal surface that is

more vulnerable to sexual secretions (FHI 360, n.d.).
Other studies on the prevalence of T. vaginalis and
other STDs in men also showed that the infection is less
prevalent in men than in women (Van der Pol, 2007).
Additionally, wet mount microscopy is not an effective
test for diagnosis of trichomoniasis in men, hence could
contribute to the less prevalence recorded in the group
(Van der Pol, 2007). However, the absence of trichomo-
nads on urine microscopy of man does not rule out the
presence of the infection in them.
The prevalence (2.8%) for co-infection of T. vaginalis

and HIV infection recorded was as low as HIV single in-
fection prevalence (2.6%) recorded in the present study.
This result suggested that almost all the inmates who
tested positive for HIV also tested positive for T.
vaginalis infection. This is in agreement with conclu-
sions drawn from related studies; Laga, Alarn, Nzila,
et al., 1994; Rottingen, Cameron, & Garnett, 2001; Sex-
ton, Garnett, & Rottingen, 2005 concluded that T. vagi-
nalis infection was strongly associated with increase in
HIV transmission. The presence of T. vaginalis infection
increases the chances of HIV transmission and increase
the burden of illness for HIV patients (Laga et al., 1994;
Rottingen et al., 2001). T. vaginalis has shown to elicit
an inflammatory response among infected individuals
which in turn increase the appearance of HIV target
cells (Howe & Kissinger, 2017; Prince et al., 2006). HIV
infection destroys the immune system thereby exposing
the body to opportunistic infections including T. vagina-
lis. However, Davis, Dasgupta, Eckrich, and EL-Bassel,
N. (2016) and Van Der Pol et al. (2008) reported higher
co-infection prevalence of 5.10% and 36.4%, respectively.
The present study reported highest co-infection preva-
lence was among female inmates and could be attributed
to the fact that females are more susceptible to sexually
transmitted diseases (FHI 360, n.d.). Women are often
more adversely affected by STIs than men (Amu & Ade-
gun, 2015; Davis et al., 2016). Another reason may be

Table 3 Prevalence of T. vaginalis and HIV co-infection among inmates in relation to age and gender in Umuahia Prison, Abia State

Age
group

Male Female Total
(%) n
=
350

No. examined No. infected Percentage
(%) Infected

No. examined No. infected Percentage
(%) infected

18–20 4 0 0.0 9 0 0.0 0(0.0)

21–30 98 2 0.7 10 0 0.0 2(0.6)

31–40 78 2 0.7 20 1 1.4 3(0.8)

41–50 64 1 0.3 16 0 0.0 1(0.3)

51–60 30 1 0.3 10 1 1.4 2(0.6)

60> 6 0 0.0 4 0 0.0 0(0.0)

Total 280 6 2.1 70 2 2.8 8(2.3)

Male: r = 0.956
Critical value: r0.01(2)4 = 0.917
Female: r = 0.525

Table 4 Risk factors of Trichomonas vaginalis and HIV infection
among the inmates in Umuahia Prisons, Abia State

Variables No. of respondents (%) (n = 220) P value

Are you aware of the risks factors associated with Trichomonas
vaginalis infection

Yes 109 (49.5%) 0.88

No 92 (41.8%)

No idea 19 (8.6%)

Do you practice unprotected sex

Yes 85 (38.6%) 0.80

No 135 (61.3%)

Do you have multiple sexual partner

Yes 135 (61.3%) 0.80

No 85 (38.6%)
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due to some factors which could lead to changes in the
vaginal microbiota especially during menstruation which
could lead to a decrease in glycogen production and pH
changes thereby making a way for establishment and
multiplication of these pathogens (Johnson, Petzold, &
Galask, 1985). This result is in agreement with Davis
et al. (2016) that reported 4.8% prevalence of infected
women for T. vaginalis and HIV co-infection in New
York, USA; accounting for over one third of HIV posi-
tive women who also has T. vaginalis infection. The high
co-infection prevalence recorded among age groups
(21–30 and 31–40 years in males and 31–40 years in fe-
males could be attributed to the high sexual activities
among the age groups. Young people are more likely to
engage in unprotected sex, have multiple sexual partners
as well as get involved in trans-generational and transac-
tional sex (Amu & Adegun, 2015). Correlation analysis
gives an insight into a possible two-way linear relation-
ship between two continuous variables (Altman, 1990)
and the stronger the correlation, the closer the correl-
ation coefficient comes to ± 1 (Mukaka, 2012). There
was a strong positive relationship between co-infection
prevalence and ages of the male inmates but positive
and weak in females. Stewart (2007) observed that a
great number of male prisoners between the age 21 and
39 years were pleasure seekers and have predisposition
to having injection of drugs, multiple sexual partners,
and sex with the same sex.
Even though multiple sexual partners and unprotected

sex seem to be the major contributing factors to T. vagi-
nalis transmission and HIV infection, our study found
these variables insignificant to T. vaginalis and HIV
transmission. This does not agree with similar studies
where a strong significant relationship between having
multiple sexual partners, unprotected sex, and transmis-
sion of T. vaginalis and HIV infection were reported
(Ambrozio et al., 2016; Gewirtzman, Bobrick, Cornner,
& Stephen, 2011; Onyido et al., 2014).
However, some of the responses on the sexual activ-

ities of the inmates may not have been accurate as mat-
ters that concerns sexual life is often regarded as
confidential. In a study conducted by Olugbenga,
Adeoye, and Osagbem (2013), 14% (14.9%) of inmates
practice sexual intercourse in prison, out of which 43.8%
claimed to regularly use condoms. This is evidence that
inmates engage in sexual activities before or during their
stay in the prisons probably secretly as this is not con-
dole in the prison.

Conclusions
The prevalence of HIV single infection was low and its
co-infection with T. vaginalis, however, should not be
neglected. Women are at higher risk of contracting STIs
infections. Sticking to one sexual partner, a routine HIV

and T. vaginalis screening could reduce the transmission
of the STIs infection both among inmates and the gen-
eral population. Adequate and improved health care
should be provided in all prison institution and if pos-
sible inmates should be screened and treated before
release. Awareness campaign will help to control these
infections.
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