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ABSTRACT
BACKGROUND
Asymptomatic Trichomonas vaginalis (TV) and human papillomavirus
(HPV) co-infection is perceived to have a devastating combined effect on
victims. Hence, we investigated TV/ HPV co-infection and determined the
risk factors associated with it in female sex workers (FSW).
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METHODS
A cross-sectional study was used to recruit 338 subjects from 6 local
government areas (LGAs) in Nigeria for 18 months. Agglutination tests for
blood samples, and direct and wet examination of urine and vaginal swabs
were conducted in the laboratory. Life style of FSWs was surveyed; data
were analyzed with Chi-Square test (X2), paired and unpaired t-test and
logistic regression analysis with statistical significance set at p< 0.05.
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RESULTS
Life style characteristics were significantly associated with HPV and TV
co-infection (p < 0.001). The model explained 49.9% (Nagelkerke R2) of the
variance in infections among FSWs and effectively classified 93.2% of
cases. Those involved in oral sex were 1.795 times more likely to be infected
compared to those not involved (OR: 1.795; 95% C.I.: 1.005 – 33.525;
p=0.001). Street and residential FSWs all have increased likelihood of being
infected. Hard drug usage was also associated with an increased likelihood
of being infected with the disease (OR: 3.582; 95% C.I.: 1.573 - 11.756;
p=0.001).
CONCLUSIONS
Life style (hard drug usage and oral sex practices) was observed in
association with HPV/ TV co-infection in FSWs with a preponderance of
49.9%. This study demonstrated the value of screening for genital infections
in HPV positive subjects in order to reduce the probable synergistic effects
of co-infections.
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INTRODUCTION
Sexual contact is the main form of
transmission of human papillomavirus (HPV),
which causes one of the most common cervical
infections in the world. As such, female sex
workers (FSW) who engage in unwholesome
activities are cut up with different kinds of
infection.(1) Female sex workers constitute a
vulnerable group for the development of cervical
cancer precursor lesions, since they are
constantly exposed to risk factors that facilitate
the spread. It has been revealed that sex work
is a predisposing factor for acquiring sexually
transmitted diseases (STDs).(2) However, STDs
are commonly available in the general population
irrespective of age, sex, tribe, socioeconomic
class, and types of exposure.(1, 3) Epidemiology
of viral co-infection with other forms of infective
organisms in Nigeria has been studied among
sex workers.(4) It is likely that the prevalence of
viral co-infection in Nigeria may be the same
irrespective of the occupation in different sectors
of the Nigerian population.(2) A report has it that
the rate of co-infection amongst the different
infective organisms in Nigeria may be higher
compared to other countries in the West-African
sub-region due to her population.(4) Co-infection
may differ according to populations at risk (e.g.
FSW); geographical locations, and individual
lifestyle, which are important factors for
consideration.(5)
Transactional sex is a critical factor for
acquiring Trichomonas vaginalis (TV) and
human papillomavirus (HPV) infections.
Combined health effects from TV and HPV coinfection in a host could be devastating and may
result in a more harmful health implication.
Trichomonas vaginalis, a common motile
protozoan parasite, is the most prevalent non-viral
sexually transmitted infection (STI) in the world,
having a complex social and public health
implications, in addition to their medical
significance.(6) In combination with an HPV
infection, the combined effects may become more
harmful and devastating on the sufferers. Human
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papillomavirus in turn is a type of viral infection
that has been associated with cervical cancer and
with substantial evidence for cancers in other
anogenital regions, like the anus, vulva, penis and
vagina in recent times.(7) Very similar to the
disposition of TV in women, HPV is also the most
common sexually transmitted infection of viral
origin and with over 100 HPV types, which have
been reportedly identified and of which over 40
of the species can infect the genital areas.(7, 8)
Investigations revealed that females with TV
infection are more predisposed to HPV coinfection. Combined HPV and TV infection has
been reported in Tanzania (9), which resulted in
TV having a strong association with HPV
[OR=4.2;95% CI. 1.7-10.3)]. Subjects infested
with TV were reported to be 6.5 times potentially
exposed to HPV type 16 than those negative for
TV (50% vs. 13.3%) [OR= 6.5;95% C.I. 1.13.7)]. A study conducted in Belgium involving
62,944 liquid-based Papanicolaou smears with
polymerase chain reaction for detecting both
infections, observed that about 15.1% of women
had an HPV infection and 0.37% had co-infection
with TV.(10) Also, working in the sex industry had
an increased risk of HPV co-infection with TV
compared to other women in the general
population (OR= 8.6; 95% C.I. 4.4-16.9).(10) Life
styles, which has been termed behaviorally risk
factors in this study, include characteristics of a
woman’s sexual history (number of partners,
characteristics of the partners, contraceptive use)
and substance use history (alcohol, cigarettes, illicit
drugs), including oral and anal sex practices, have
been well discussed in some studies.(9,10) Of the
sexual history characteristics, increased number
of lifetime sexual partners and having had a
recent, new sexual partner are two factors that
are unswervingly associated with an increased
risk of HPV infection.(10)
Sex workers are most disadvantaged by
their occupation in a TV/HPV asymptomatic coinfection due to poor access to proper healthcare.
(1)
Association between different STIs is
frequent, but there are few studies on the
prevalence of HPV co-infection with TV in the
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high risk group of FSWs. We assume that these
women have a higher number of risk factors
for acquiring the infection, which ranges from
hard drugs, irregular condom usage and oral sex
practices of the affected women. This study
aimed at investigating the risk factors associated
with HPV and TV co-infections in FSWs.

to have a particular characteristic (i.e., coinfection of TV/HPV). However, since no
reasonable estimate exists, we assume 50% (i.e.,
0.5) for P with regards to another study in a
different location.(14) A total of 352 subjects who
understood the research aims were included into
the study.

METHODS

Data collection
A reliable and validated questionnaire was
distributed amongst the subjects prior to sample
collection. It was completed voluntarily and
conducted in the vernacular in some instances.(13)
One on one consultation was also used
sometimes, while the question types were more
of multiple-choice and open-ended options. Data
gathering information focused on the sociobehavioral background, which includes working
duration per day, commercial sex frequency, and
irregular use of condoms. Health-care related
issues, sexual exploitation, and history of previous
or present infections (TV and/or HPV), including
current and former symptoms (if known) were
also part of the questionnaire. (1)

Study area
The study focused on the Afemai
communities in Etsako local government areas
(LGAs) within the northern part of Edo State,
which is located in the south-southern region of
Nigeria. It is located about 103 miles north-east
of Benin City and geographically located on
latitudes 6o 101N and 6o 201N and longitudes 6o
101E and 6o 151E (Figure 1). Cloth weaving,
farming, and fishing are essential occupations of
the Afemai Clan who are known as the
Ivbiosakon.
Research design
We used a cross-sectional study design to
explore TV/HPV co-existence including
relationship between TV and HPV in FSWs
through neighbourhood outreach. The study was
conducted between June 2016 and December
2017.
Study subjects and sample size determination
Participants were a combination of street
and resident female sex workers who are engaged
in the commercial sex business for a minimum of
1 year. Pregnant women and women with bloody
discharge were excluded. We investigated
apartments, red light junctions, and guest houses
where the exchange of sex for money is
transacted. We adopted the sample size
determination according to the study by Odigie
and Achukwu (13) in which the authors used the
Fisher’s formula (n = Zα2.p.q/d2) to determine their
sample size. The desired sample size is n, the
standard deviation (1.96) is Zα, and p is the marked
proportion of the population, which was estimated

Laboratory analysis
About 3-4 ml of venous blood was
aseptically collected using a 5mL syringe and
emptied into a sterile container without
anticoagulant with tab gel and centrifuged
(BROADBENT, UK) at 3000 rpm for 5 min to
obtain the serum content. Thereafter, serum
separated from whole blood was used for
serology/agglutination tests using HPV (12) and
TV (15) kits in line with the manufacturer’s
instructions. High vaginal swabs (HVS) and midstream urine (MSU) specimens were collected
for microscopy (direct and wet preparation).
Other screening methods were used, which
include: point-of-care Trichomonas assay,(6) rapid
antigen testing for trichomoniasis,(6, 11) rapid
diagnostic method,(15) and OSOM Trichomonas
rapid test.(16) In addition, uncertain HPV results
were confirmed with enzyme-linked
immunosorbent assay (high-risk human
papillomavirus testing kits).(17)
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Data analysis
We analyzed the empirical data with ChiSquare test (X2), paired and unpaired t-test and
logistic regression analysis using Minitab version
17.0. X2 tests. Statistical tests were considered
significant if p<0.05.
Ethical clearance
Information on the approved ethics
clearance from the Edo State Ministry of Health
is available in protocol numbers (HA. 577/Vol.
11. 165). The subjects were adequately briefed
on the research protocols, while the informed
consents were obtained before sample
collections with adequate explanations of the risk
involved in the procedures.
RESULTS
Out of 352 initial subjects, data from only
338 subjects were accepted for analyses due to
inadequacy or quality of the specimen in addition
to some missing or incomplete data observed for
TV (08) and HPV (06). Missing values were
randomly distributed among the FSWs

(asymptomatic, residential, street etc.), which are
unlikely to have introduced bias. Therefore, there
exists a preponderance of 1:10.2 representing 33/
338 of FSWs who play host to HPV co-infections
with TV in the study areas (Table 2). Life style
of FSWs (hard drug usea and oralsex practices)
was highly implicated and significantly expressed
in HPV/TV co-infections (Table 2). The result
of the multiple logistic regression model, which
was conducted to ascertain life styles
characteristics associated with HPV and TV coinfection among female sex workers (FSWs) in
the affected LGAs of Edo State, Nigeria was
statistically significant, χ2(7) = 90.97, p<0.001.
The model explained 49.9% (Nagelkerke R2) of
the variance in infections among sex workers and
correctly classified 93.2% of cases. Those
involved in oral sex were 1.795 times more likely
to be infected compared to those not involved
(OR:1.795; CI: 1.005 – 33.525; p=0.001). Street
FSW and residential FSWs all have increased
likelihood of being infected. And hard drug use
was associated with an increased likelihood of
being infected with the disease (OR: 3.582; CI:
1.573 - 11.756; p=0.001).

Table 1. Distribution of socio-behavioral characteristics of FSW in TV infection
and HPV infection (n=338)
Parameters
Mean age (yrs)
Mean work
duration
Sex work (12hrs)
day
Aper
Irregular condom
use

TV infection
TV (+)
(-)
TV (n=262)
(n=76)
26.8 ± 3.05
28.4 ± 3.11
2.84 ± 0.42

HPV infection
pvalue

(-)

HPV
(n=279)

HPV (+)
(n=59)

28.6 ± 2.18

28.2 ± 3.09

2.88 ± 0.16

2.84 ± 0.12
3.16 ± 0.25
16.22 ±
15.22 ±
14.75 ± 1.12
1.28
14.16
±
1.63
1.82
B
C
253/262
21/76
0.021
253/279
18/59
*
(96.6%)
(27.6%)
(90.7%)
(30.5%)
81/262
53/76
88/279
45/599
Hard drug use
0.644
(30.9%)
(69.7%)
(31.5%)
(76.3%)
91/262
13/76
0.043
101/279
11/59
Anal sex practice
*
(34.7%)
(17.1%)
(36.2%)
(18.6%)
128/262
43/76
0.004
136/279
21/59
Alcohol intake
*
(48.9%)
(56.6%)
(48.7%)
(35.6%)
71/262
29/76
93/279
28/59
Oral sex practice
0.112
(27.1%)
(38.2%)
(33.3%)
(47.5%)
172/262
18/76
107/279
31/59
Street FSW
0.204
(65.6%)
(23.7%)
(38.4%)
(52.5%)
90/262
58/76
0.001
172/279
28/59
Residential FSW
*
(34.4%)
(76.3%)
(61.6%)
(47.5%)
Note: Data presented as Mean ± SD; n (%); X2 test with Yate’s correction was used in obtaining the p-values

20

pvalue

0.011
*

0.644
0.043
*

0.002
*

0.112
0.204
0.001
*
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Table 2: Multiple logistic regression analysis of life styles characteristics associated
with HPV and TV co-infection in FSWs
Infection
Parameters
Irregular condom use
Yes
No
Hard drug use
Yes
No
Anal sex practice
Yes
No
Alcoholism
Yes
No
Oral sex practice
Yes
No
Street FSW
Yes
No
Residential FSW
Yes
No

95% C.I of odds ratio

HPV
(n= 33)

TV
(n=305)

p-value

AOR

Lower

Upper

22
11

204
101

0.990

1.639
1.000

0.014

12.683

29
4

96
209

0.001*

3.582
1.000

1.573

11.756

20
13

214
91

0.254

1.795
1.000

0.002

61.442

19
14

233
72

0.018*

0.734
1.000

1.0226

33.682

22
11

77
228

0.001*

2.227
1.000

1.0050

33.525

14
19

59
246

0.002*

1.377
1.000

1.0311

42.449

19
14

246
59

0.003*

2.849
1.000

1.0001

17.566

Note: CI = confidence interval; FSW = female sex worker; HPV = human papillomavirus; AOR = adjusted odds ratio;
TV = Trichomonas vaginalis

Figure 1: Map is showing focal areas within Afamai clans in Etsakko LGAs of Edo state, Nigeria
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DISCUSSION

of HIV/HPV co-existence with some infective
organisms thereby leading to a massive
immunological breakdown in host systems.(24) The
mechanism by which TV and HPV shares a
common ground in a host has been explained.(23)
Cell-mediated immunity generated against an
invading organism involves recruitment of
leucocytes in large numbers.(24) Trichomonas
often imbibes nutritious elements like fatty acids
and iron by the destruction of host red blood
cells.(23) This is caused by cytotoxic trypsin-like
substances called cell detaching factor (CDF)
and N-nitrosamines liberated during infection,
which subsequently promote the process of
epithelial atypia and dysplasia that is observable
in cervical cytology.(24, 25)
Our study is comparable with the reports
by Taj and Jamil (20) and Gomih-Alakija et al. (25)
in which co-infections of Mycoplasma
genitalium and HPV and of HIV and TV were
observed in FSWs. However, it was reported (24)
that a prolonged HPV/TV co-infection may
enhance the risk of cervical intraepithelial
neoplasia grade 3 (CIN 3). Human papillomavirus
positive women co-infected with TV had a higher
risk of cervical cancer in a study on the
association between TV and high-risk HPV in
rural Tanzanian women undergoing cervical
cancer screening.(9)
Irregular condom usage has been revealed
in notable studies,(26, 27) which is dissimilar to the
finding in this study. We suggest that there is a
likelihood of not using condoms regularly in
certain situations like the non-availability of
condoms at the time of sexual encounter, (26) or
in a situation where the last condom gets burst
at the point of affixing it. The present report
differed from some studies probably due to bias
responses from the subjects, which may have
introduced the differences observed as against
other research outcomes. (1) The major
drawbacks in the present study centres on
population size (number of participants), the
limited time frame to consult with FSWs and
meandering pattern of sex workers (residential
FSWs), as well as changes in location, which is

Many factors have been linked to sales of
sex including poverty,(13) which is a characteristic
of a depressed economy.(18,19) We observed that
oral sex practices have a significant bias in
acquiring HPV/TV co-infections by FSWs. Oral
sex particularly has been reported as a typical
root of spreading genital HPV through sustained
direct skin-to-skin contact with anal sex being the
most common mode of transmission.(13) Also
observed are the degree of TV infection and the
number of HPV/TV co-infections amongst
residential FSWs, while HPV infection is
commoner in street sex workers, with the majority
being asymptomatic carriers of the infection.
In our study, residential FSWs are resident
in a particular brothel used for commercial sex
activities waiting for male client’s patronage.(13)
Street FSWs in turn, are seen as female
commercial sex workers who move from one
location to another searching for clients.(1) The
difference here is the male “clients”; in the case
of residential FSWs, male clients are in search of
FSWs, but in the case of street sex workers,
FSWs scout for male clients.(1) Street sex workers
(13)
and resident commercial sex workers (5) have
been reported to be active carriers of co-infections
in women compared to their counterparts in the
general population. This statement expresses the
that all FSWs whether residential or street-based
are considered as high-risk individuals.(2, 5)
Our result agrees with Samarawickrema et
(14)
al. in which co-infection resulting from TV,
HPV, Chlamydia trachomatis, and Neisseria
gonorrhoeae were significantly observed in a
sexual health clinic setting in urban Sri Lanka.
Co-infection with viruses, (13) bacteria, (20, 21)
helminths,(22) yeast/fungi,(23) and other forms of
infections has been documented.(7,23) To further
corroborate our finding, Ogunkan et al. (19)
reported that HPV infection in FSWs co-exists
with other infections apart from viruses, with the
prevalence varying from one region to another.
This is not unanticipated, as it has been argued
that sex works play a crucial role in the realization
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commoner with street FSWs in Nigeria.(1) The
implication of this study is that co-infection could
be detrimental to human health if proper attention
is not promptly apportioned. An understanding
of the nature and consequences of an HPV/TV
co-infection is vital for accurate estimates of
infectious disease burden especially in FSWs
living in a depressed economic society. In
particular, more holistic data on infectious
diseases would help to quantify the size of the
effects of HPV/TV co-infection on human
health. From the foregoing, it therefore appears
that a long-term assessment of cohort studies
may be required to adequately evaluate the
influences of HPV/TV co-infection,
pathogenesis, combined role and interactions of
a dual infection (HPV-TV) on their host.
In the future, further studies should
investigate the carcinogenic effects of coinfection on the uterine cervix in FSWs. It should
endeavour to look critically into the association/
co-existence of STDs in a large-scale research
using the polymerase chain reaction for
assessment.
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