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ABSTRACT

Analysis of prevalence and risk factors for Human Papilloma Virus (HPV) is the basis for prophylactic
strategies against HPV infections. This study was to determine the seroprevalence of human papillomavirus,
sociodemographic and risk factors associated with acquiring the virus among the study population. A total of
195 samples were collected by simple random sampling technique from three major hospitals in the zone.
Serum from blood samples was used for ELISA and analyzed for IgM. Overall prevalence of 3.08% (6/195)
was established for HPV infection. Patients with early sexual activity and those with multiple sexual partners
were likely to be infected than their counterparts with 15.8%: 3/19 (x 2=16.4, df=3, p=0.001) and 50%: 2/4 (x
2=30.2, df=1, p=0.005) respectively. The infection was more among those who got married at age range of
26-30 years with prevalence of 5.4%: 2/37 (y 2=1.30, df = 5, p=0.82). On the basis of sex, female were found
to have higher prevalence of 3.6%: 6/167(y 2=1.04, df = 1, p=0.6). Subjects with sexually transmitted disease
(STD) had a higher prevalence of 8%: 2/25(y 2 =2.45, df=2, p=0.32). The study shows that infection with
HPV was strongly associated with age of sexual debut and number of sexual partners. It also reveals the
occurrence of HPV infection in Kogi East, Nigeria. Hence, there is need for routine screening, public

education and vaccination to prevent the spread of the virus which is a threat to public health.
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INTRODUCTION

Human Papilloma virus (HPV) is a double stranded (ds) DNA
virus, about 55nm in diameter with an approximately 8Kb
genome in a nucleohistone core. It belongs to the
Papillomaviridae family that contains more than 130
genotypes (Frazer, 2010). The predominant types are those
types causing anogenital, oral or laryngeal infections, they are
the types 6, 11, 16 and 18 (Gibbs, 1998; Vanchiere, and
Demmer, 2004). It can also affect the human skin and moist
membranes that line the body, such as the throat, mouth, feet,
fingers, nails, anus and cervix. Most known HPV types cause
infection without symptoms to humans. However, some can
cause verrucae (warts), while a small number can increase the
risk of developing several cancers, such as that of the cervix,
penis, vagina, anus and oropharynx (oral part of the pharynx-
throat cancer) (Franco, et al., 2001; Gillison, et al., 2008;
Watson, et al.,2009).

Studies have shown that long-term persistence infection with
HPV is a necessity for the development of cervical cancers,
and the majority of women with HPV infections show a
“healthy” phenotype for most of their lifetime (Sycuro, et al.,
2008; Lee, 2012).

The Center for Disease and Control (CDC) reported that over
90% of new HPV infections including those with high-risk
types, clear or become undetectable within two years, and
clearance usually occurs in the first 6 months after infection
(Molano, et al., 2003; Hariri, et al., 2014). However, in 5% to
10% of cases, the infection persists and persistent long-term
HPV infection raises the risk of developing pre-cancerous
lesions of the cervix as well as invasive cervical cancer

(Hariri, et al., 2014).

Globally, it has been estimated that at least 50% of sexually
active adults have had genital HPV infection and 75% of
individuals (males and females) experience an HPV infection
at least once in their lifetime (Touzé, et al., 2001; Aminu, et
al., 2014). The highest rate of infection usually occurs in
individuals under the age of 25years (Di Giuseppe, et al.,
2008; Trim, et al,2012). In a recent meta-analysis, the
reported global HPV prevalence is 11.7%, prevalence in
North America and Europe was estimated to be 11.5% and
14.2%, respectively, while the estimated prevalence for Africa
was 21.1%, with sub-Saharan Africa topping the list at 24%
(Dahlstrom, et al., 2010; Ezenwa, et al., 2013). In Nigeria,
about 23.7% of women and 73% of men of the general
population harbor HPV genital infection (WHO/ICO., 2012).
Prevalence of HPV is high in females of all age groups, but
highest in females between the ages of 15-23years
(Dahlstrom, et al., 2010; Ezenwa, et al., 2013; Bruni, et al.,
2014). Therefore, the study was to determine the prevalence
of HPV among patients in Kogi East using serum, also
possible risk factors for infection in the study area with the
aim of providing public awareness of the virus.

MATERIALS AND METHODS

Study Area: The study was carried out in the East Senatorial
Zone of Kogi State using three zonal hospitals. The state lies
between latitude 6°31' and 8°00N and longitude 6°30' and
7°50'E South of river Benue and East of river Niger. The east
Senatorial Zone comprised nine (9) Local Government Areas
(LGA), namely; Ankpa, Bassa, Dekina, Ibaji, Idah,
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Igalamela/Odolu, Ofu, Olamaaboro and Omala. The people
are mostly farmers, business men and women and civil
servants. The major hospitals in the zone are the zonal
hospitals which were used for the study. There are located in
three LGAs (Ankpa, Dekina and Idah)(Figure 1).

Awulu et al FJS

Study Population
The study population comprised of male and female patients
attending the general outpatient department (G.O.P.D) of
selected hospitals.
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Figure 1. Map of Kogi East showing the Study Area (Kogi State Ministry of Land)

Study Design

The study was a cross sectional hospital based study, where
blood samples were collected using simple random sampling
technique from consented patients at the General Outpatient
Department (G.O.P.D) of the selected hospitals in the three
selected LGAs.

Ethical Approval

Ethical approval (Appendix I) was obtained from the State
Ministry of Health and Ethics Committee in charge of the
selected hospitals prior to the study.

Data Collection using Questionnaire

A structured questionnaire was administered to consented
individuals. English and other local dialects were used where
necessary to aid the in gathering of necessary information on
socio-demographic, clinical presentation and some possible
risk factors for HPV infection.

Sample Collection and Processing

The sample size was calculated using the formula by
Sarmukaddam and Gerald (2006), Charan and Biswas (2013)
as shown below and a prevalence of 14.7% as reported in a
study conducted in rural Nigeria (Clarke, et al., 2011)

n=27Zpq
L2
Where: n = is the sample size
Z = is the standard normal distribution at 95% confidence interval = 1.96
p = is the prevalence rate which is 14.7% (Clarke et al., 2011)
I-p=q=1-0.147=0.853
L= is the allowable error, which is taken as 5% =0.05
Therefore, n= (1.96)>x 0.853 x 0.147 =192.8=193.0
(0.05)*
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The calculated sample size was approximately 193 which is the least sample size for the study therefore, 195 blood and swab

samples were collected and used for the study.

A total of 195 blood samples were collected from consented patients and processed as follows:

Blood Samples

Five milliliter (5mls) of whole blood was collected by a
physician from men and women in the G.O.P.D sections of
the selected hospitals by venipuncture into sterile plain
bottles. The blood was centrifuged at 1,000 revolutions for 10
minutes to separate the serum. The serum for each sample
was removed with a transfer pipette in order to avoid
extraction of red blood cells along and was aseptically
transferred into a sterile labeled serum storage screw cap
container and stored in the freezer at —20°C until required for
analysis (ELISA).

Analysis of Blood Samples
The blood samples were analyzed for IgM using ELISA as
outlined below:

Human Papilloma virus Antibodies screening using
ELISA

The sera separated from the collected blood were analyzed
using Enzyme-Linked Immunosorbent Assay (ELISA) (Wkea
Med Supplies Corporation, Changchun, China) to check for
presence of IgM antibodies for HPV. This was done according
to the manufacturer’s instructions.

Assay Procedure

All reagents and samples were brought to room temperature
and mixed thoroughly before using. The numbering of the
samples was done in sequence to correspond to the microtitre
plates. About S0uml of the positive and negative controls was
added to the positive and negative wells respectively. This
was followed by the addition of 40pml of the sample diluents
into the blank well and 10puml of the test sample making
about 50uml of the sample dilution which was dispensed into
appropriate wells. The plates were gently mixed and
incubated for 30 minutes at 37°C. The plates were washed by
addition of a washing buffer to each well and allowed to stand
for 30seconds and then drained by blotting with tissue cloth.
This washing step was repeated five consecutive times after
which about 50ul of Horseradish Peroxidase (HRP) -
conjugate was added to each well, with the exception of the
blank wells, and incubated for 30 minutes at 37°C. Excess
liquid was discarded and a washing buffer was added to each
well. The plates were allowed to stand for 30 seconds and

were drained by blotting with tissue. About 50ul of a
chromogenic substrate was added to each well and incubated
for 15 minutes at 37°C. The reaction was brought to a stop by
addition of 50ul stop solution to each well. Absorbance of the
resultant reaction was read at 450nm using ELISA plate
reading machine.

Interpretation of Results

The average value of negative wells plus 0.15 was given as
the cut off value (as specified by the manufacturer). Any
sample whose optical density was less than the calculated cut
off value was interpreted as having a negative HPV result
while samples with a higher optical density than the
calculated cut off value was reported as having a positive
HPV result.

Data Analysis

Data obtained from the questionnaires and results of the tests
were analyzed for statistical association using Chi square at
95% confidence interval and 0.05 significant level. Statistical
package for social sciences (SPSS) version 21 was used for
the statistical analysis. Results were presented in tables,
figures and charts.

RESULTS

Risk Factors Analysis

Data obtained from questionnaires were analyzed and results
showed highest occurrence of the respondents to be between
the ages of 26 — 30 years (36.9%: 72/195) while the least were
above the age of 41years (1.0%; 2/195). It was also observed
that all the respondents were at least married once in their life
time with the married ones accounting for 99.5% of the
population (194/195).

Looking at the educational status, 9.7% (19/195) attained
primary education or school certificate, 45.6% (80/195) had
secondary education while 41.0% (80/195) had tertiary
education with 3% (7/195), having no formal education.
Among the respondents, we had 40% (78/195) of them to be
involved in business, 20% (39/195) Civil Servants, 14.4%
(28/195) were students, 6.7% (13/195) were applicant while
19% (37/195) occupation were having an occupation doing
(Table 1).
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Table 1: Prevalence of HPV based on Socio-demographic
Factors Frequency (%) No. of Positive X? 95% CI P- Value
(%)

Age(yrs)

16-20 21(10.6) 1(4.8)

21-25 60(30.8) 3(5.0)

26-30 72(36.9) 1(1.4) 0.331
31-35 28(14.4) 0(0)

36-40 12(6.2) 1(8.3)

>41 2(1.0) 0(0)

Marital Status

Married 194(99.5) 6(3.1)

Not married 1.0(0.5) 0(0) 0.999
Ethnicity

Igala 170(87.2) 6(3.5)

Idoma 3.0(1.5) 0(0)

Hausa 5.0(2.6) 0(0) 0.910
Fulani 3(1.5) 0(0)

Igbo 13(6.7) 0(0)

Ugeb 1(0.5) 0(0)

Occupation

Business 78(40.0) 3(3.8)

Civil Service 39(20.0) 0(0)

Student 28(14.4) 1(3.6) 0.071
Applicant 13(6.7) 2(15.4)

Others 37(19.0) 0(0)

Education Status

Primary 1909.7) 2(10.5)

Secondary 89(45.6) 1(1.1) 0.158
Tertiary 80(41.0) 3(3.8)
No Formal Education 7(3.0) 0(0

Sex 0.596
Male 28(14.4) 0(0)

Female 167(85.6) 6(3.6)

KEY; HPV=Human papillomavirus, Not married means either divorced, separated or widow

Sexual and reproductive behaviors of the people were

birth experience accounts for 21.5%

(42/195) of the

considered important variables in the study because they play
great role in the outcome of genital human papillomavirus
infections. Analysis of these factors showed that 47.7%
(93/195) of the population are said to have being married
between the ages of 16 — 20 years which is the highest
percentage occurrence and an active sexual age. This age
group is followed by the age group 21 — 25 years (27.2%:
53/195) while 9.7% (19/195) of the patients showed to have
being married at the ages less than or 16years.

The number of times an individual married (multiple
marriage) is an important factor for HPV infections and
development of lesions. In the analysis, 9.2% (10/195) of the
population have had multiple marriages while 90.8%
(177/195) had one marriage as at the time of study. The result
from the respondents showed that 9.2% (10/195) of the
population had more than one sexual partner while 90.8%
(177/195) had one sexual partner. Those that have had one

population while those who have had more than one birth
experience were 58.5% (114/195) and those without birth
were 20% (39/195) (Table 2).

Risk factors for HPV infections and lesions development are
important in analyzing the prevalence study of HPV infection.
In the analysis, it was seen that 2.1% (4/195) of the patients
used at least one contraceptive type while 98% (191/195)
don’t use any form of contraceptive. Of the total population,
13% (25/195) have had infection with STD, 3.1% (6/195)
have never had STD while 84.1% (164/195) don’t have
knowledge of their STD status. In the risk factors analysis,
10.3% (20/195) of the population use condom while 90%
(175/195) do not use condom during sexual intercourse. The
data analysis showed 0.5% (1/195) of the people to have
engaged in the use of sexual enhancer while 99.5% (194/195)
do not use. Among the respondents, 1% (2/195) smokes while
99% (193/195) do not smoke. (Table 3).
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Table 2: Prevalence of HPV base on reproductive characteristics
Factors Frequency (%) No. of Positive (%) X? 95% CI P- Value
Age at Marriage(yrs)
<16 4(2.1) 0(0)
16-20 93(47.7) 3(3.2)
21-25 54(27.7) 1(1.9)
26-30 37(19.0) 2(5.4) 0.820
31-35 5(2.6) 0(0)
>36 21(0) 0(0)
No. of Marriage
1 177(90.8) 3(1.7)
>1 18(9.2) 3(16.7) 0.011
NSP
1
>1 191(98.0) 4(2.1)
4(2.0) 2(50) 0.005
No. of birth
1 42(21.5) 2(4.8)
>1 114(58.5) 2(1.8) 0.445
None 39(20.0) 2(5.1)
Marriage type
Monogamy 174(89.2) 4(2.3) 0.127
Polygamy 21(10.8) 2(9.5)
Key: Yrs= years, HPV= Human papillomavirus, NSP= number of sexual partners
Table 3: Prevalence of HPV based on risk factors
Factors Frequency (%) No. of Positive X2 95% CI P- Value
(%)
Age at FSC
>16 19(9.74) 3(15.8)
16-20 115(59.0) 0(0) 0.001
21-25 53(27.2) 2(3.8)
>26 8(4.10) 1(12.5)
Use of
Contraceptive
Yes 4(2.1) 0(0)
No 191(98.0) 6(3.1) 1.000
History of STD
Yes
No 25 (13.0) 2(8)
Don’t Know 6(3.1) 0(0) 0.322
164(84.1) 4(2.4)
Condom use
Yes 20(10.3) 0(0)
No 175(90.0) 6(3.4) 1.000
Use of Sex
Enhancer
Yes 1(0.5) 0(0) 1.000
No 194(99.5) 6(3.1)
Smoking
Yes 2(1.0) 0(0)
No 193(99.0) 6(3.1) 1.000

Key: STD= Sexually transmitted disease, HPV= Human papillomavirus
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Prevalence of HPV among the study population

The seroprevalence of HPV based on sociodemographic was
analyzed. Human papillomavirus IgM antibodies were found
in serum samples of 3.08% (6/195) of the respondents. The
highest prevalence of 4.6% was found among samples
collected from Ankpa LGA while the lowest prevalence was
found among samples collected from Idah LGA.

Respondents that were within the age group of 36 — 40 had
the highest prevalence of 8.3% and HPV was not detected
among patients age group 31-35 (¥>=3.70 df = 6, P=0.33). The
seroprevalence of HPV based on marital status showed a high
prevalence of 3.1 % among the married individual than that of
those that are not married 0%, an association which was not
statistically significant (y*>=, df=1, P=1.0). The seroprevalence
of HPV was highest among the Igala ethnic group (3.5%:
6/170) while other ethnic group in the study showed no
positives result to IgM antibodies.

The association was not statistically significant (y>= df =5, p
=1). HPV infections was not significantly associated with
respondents occupation (¥*> = 9.20, df = 4, p = 0.07). IgM
antibodies were found among those who were doing business,
students and applicants with the highest among those doing
business (3.8%, 3.6% and 15.4%; 3/78, 1/28 and 2/13). The
seroprevalence of HPV according to the educational status
was not significant (y*=5.02, df =3, p = 0.16).

Antibodies positive to [gM were found among those with
primary education, secondary education and tertiary education
with prevalence values of 10.5%, 11% and 3.8%: 2/19, 1/89
and 3/80 respectively. Based on the sex of the respondents,
IgM antibodies to HPV were detected among the female with
the seroprevalence of 3.6% (6/167) while the male had no
antibodies. The association was not statistically significant
(x>=1.04, df = 1, p=0.60) (Table 1).

The sero-prevalence of HPV according to reproductive
characteristics is shown in Table 2, shows highest prevalence
of antibodies to HPV among participants who had been
married between the ages of 26 — 30 years (5.4%; 2/37) while
the least occurrence of antibodies were found among those
between the ages of 21-25 years (1.9%; 1/54). The
association was not statistically significant (y*>=1.30, df =5, p
= 0.82). Participants with multiple marriages were also
observed to have highest prevalence of IgM antibodies to
HPV 16.7%, (3/18) while lowest prevalence of antibodies to
HPV was found among those with single marriage
(1.7%33/177). The association was not statistically significant
(y>=12.3,df=1,p=0.01).

The prevalence of I[gM antibodies was significantly associated
with the number of sexual partners of the respondents (y*=
30.2, df=1, p=0.005). Those with more than one sexual
partner had the highest prevalence of antibodies to HPV
which was found to be 50% (2/4) while those with single
sexual partner had the least prevalence of 2.1% (4/191).
Antibodies to HPV were also detected in the analysis of data
according to number of birth. Those who had never given
birth were found to have a higher prevalence of 5.1% (2/39)
while those with more than one birth had the lowest
prevalence of 18% (2/114), there was no significant
association(y*>= 1.62, df=2, p=0.45).

Awulu et al FJS

DISCUSSION

The overall sero-prevalence of HPV in this study was found
to be 3.08% which suggests that HPV is not endemic in the
study area. This prevalence is similar to 3.29% prevalence
reported in Sudan, (Salih, et al., 2010) but lower than the
reported prevalence of 14.7% in rural Nigeria, 26.3% in
Ibadan, Nigeria, 42.9% in Zaria and 40% in Southern
Mozambique. (Menéndez, et al., 2010; Okolo, et al., 2010;
Aminu, et al., 2014), 33.2% in Benin Republic, 66.7% in
South Africa, 24% in Sub-Sahara Africa, Eastern Africa,
21.4% in Eastern Europe, 16.1% in Latin America and the
Caribbean. (Zizipho, et al., 2012).

The low prevalence in the present study compared with
previous recorded prevalence may be due to a difference in
the study population, differences in the age distribution of the
participants, level of literacy, place of residence as well as
sexual and reproductive characteristics. The low prevalence
could also be due to the patients’ life style and that of the
population of the area. For instance high record of early
marriage, smoking, multiple sex-partners and also multiple
marriages were not seen in the study areas. The selected
hospitals were referral centers where patients from this
senatorial zone can be found in large number. The percentage
so found therefore represents the actual sero-prevalence of
HPV in the area.

In the risk factor analysis, infection with HPV has been
shown to be related to the various risk factors (Ma, et al.,
2013; Wiredu, and Armah, 2006; Aminu, et al., 2014). The
age distribution pattern as observed in this study shows peak
prevalence of HPV in the age group 36-40 years. This is a
typical distribution pattern for infection with HPV described
for population with high incidence of cervical cancer. (Auwal,
et al., 2013; Wiredu and Armah, 2006; Thomas, et al., 2004).
This is due to the sexual mode of transmission of the virus
which allows re-infection and persistence of the virus for
years may lead to cancer. It is also due to immunosenescence,
infection with oncogenic types and more exposure to risk
factors (Sellors, et al., 2003; Helen, et al., 2008; Aminu, et al.,
2014). The detection of HPV in this population agrees with
previous reports (Naucler, et al., 2007; Wiredu, and Armah,
2006; Aminu, et al., 2014).

The younger age groups were found positive for antibodies to
HPV. This could be due to an early acquisition of the viral
infection as a result of early indulgence in sexual activity,
marriage and early sexual debut and acquisition of infection
in the years after. The ages of 9-10 years have being reported
to be age of sexual debut in Nigeria (Aminu, et al., 2014). The
detection does not in any way signify the development of
cancer because HPV infection in younger age population is
transient and asymptomatic and also incidence of cancer in
young age is very low and resolves with 1-2 years and may
not have been found at time of study therefore the low
prevalence. (Wiredu, and Armah, 2006; Aminu, et al., 2014).

The seroprevalence of antibodies to HPV according to marital
status of the patients was not significant, however the
prevalence was higher among the married patients and this is
similar to a higher prevalence among married women
(Aminu, et al., 2014). Yet other studies have reported higher
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prevalence among single women (Schlecht, et al., 2001;
Sellors, et al., 2003; Tabora, et al., 2005; Menéndez, et al.,
2010). The reason for this finding could be because the people
especially the women in the study area often marry at young
age of about 15years and it has been reported that early sexual
debut and marriage are common risks factors for HPV
infection and also acquisition of infection and re-infection
years after marriage. The sero-prevalence of antibodies to
HPV based on the occupation was not statistically significant
in this study. This means, regardless of occupation, each
patient in the study is at equal risk of being infected with
HPV.

The socioeconomic factors identified in this study were
similar to those identified for cervical cancer and other cancer
in Nigeria (Thomas, et al., 2004; Adewuyi, et al., 2008;
Wiredu, and Armah, 2006; Aminu, et al., 2014). The sero-
prevalence according to educational level shows higher
prevalence among uneducated patients. This result is
consistent with previous reports (Schlecht, et al, 2001;
Naucler, et al., 2007; Thomas, et al., 2008; Wiredu, and
Armah, 2006), however, Aminu, et al., (2014) reported a
contrary prevalence. The observation in this study may be due
to awareness campaigns on viral and sexually transmitted
diseases in schools. Also in this study, the sero-prevalence of
antibodies to HPV according to sex of the participants was not
statistically significant, however a higher prevalence was
observed among the female patients; a result which agrees
with many previously reported prevalence (Serwadda, et al.,
199; Gravitt, et al., 2002). This may be because women were
more among the studied population and also may have
decreased ability of clearing the viral infection or nutritional
deficiencies. (Thomas, ef al., 2004)

Other factors which are important risk factors and are similar
to the identified factors were being considered as well
(Thomas, et al., 2004; Adewuyi, et al., 2008; Wiredu, and
Armah, 2006). The age at marriage of the patients was not
significant. This means that, the acquisition of HPV could be
at any time during marriage; a report similar to that reported
by Aminu, et al., (2014). Also number of time a patient
married had no statistical significant effect on the infection of
HPV in this study. The sero-prevalence of antibodies to HPV
in relation to the number of marriage was higher among those
who had more than one marriage compared to those with
single marital status in life. This could be as a result of an
increased rate of sexual activity which could lead to high rate
of HPV infection and also re-infection.

A statistical significant association was observed in the
analysis of sero-prevalence of antibodies to HPV in respect to
number of sexual partner. The sero-prevalence was higher in
those who had more than one sexual partner than those with
one sexual partner. This report is similar to early studies
(Thomas, et al., 2004; Serwadda, et al., 1999; Wiredu, and
Armah, 2006; Ma, et al., 2013; Aminu, et al., 2014). This is
because rate of HPV infection always increases with
increased number of sexual partners. Parity was also observed
to have no significant effect on HPV infection in the study. In
the present study, patients with high parity had the highest
prevalence, a report that is consistent with previous reports
(Okolo, et al., 2010 Helen, et al., 2008; Ma, et al., 2013) but
contrary to other reports (Schlecht, et al., 2001; Wiredu, and
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Armah, 2006; Aminu, et al., 2014). This result could be due to
an increased sexual activity. Involving in early sexual activity
has been identified as a most risk factor in the development of
infection with HPV.

There was no significant sero-prevalence of antibodies to
HPV infection in this study in the analysis of sero-prevalence
of HPV infection according to the participants’ type of
marriage. This result contrasts the report of Aminu, et al.,
2014 which reported similar prevalence for both polygamy
and monogamy. The sero-prevalence of HPV antibodies was
higher for polygamous marriage than monogamous in this
study. This corresponds to the widely belief that sexual
activity in persons with multiple sexual partners increases the
risk of HPV infections. (Wiredu and Armah, 2006; Ma, et al.,
2013; Aminu, et al., 2014). The sero-prevalence of antibodies
to HPV in this study was not significant.

Age of sexual debut was found to be significantly associated
with the presence of HPV. This is because, they acquired the
virus at early age and antibodies clear after some time.
Patients in this study who had their sexual debut at younger
age had the highest prevalence of HPV antibodies. This
agrees with previous reports of an increased HPV among
people who indulge in sexual activity at an early age (Naucler,
et al., 2007; Okolo, et al., 2010; Wiredu and Armah, 2006;
Aminu, et al., 2014).

The use of contraceptive has been linked to infection with
HPV (Thomas, et al., 2004). There was no significant
association however, in this study; it was observed that those
who do not use contraceptive had the higher prevalence. The
reason could be because, the non-user of contraceptive are
more exposed to high risk of infection with HPV. This result
is similar to other studies that recorded a higher prevalence of
HPV infection in women who do not use any form of
contraception (Naucler, et al., 2007; Aminu, et al., 2014),
however, the observation is different from previous reports
(Schlecht, et al., 2001; Sellors, et al., 2003; Wiredu, and
Armabh, 2006).

In the analysis of history of (STD), no significant association
was found in this study, a report different from previous report
of association of HIV with HPV (Winkelstein, et al., 1984;
Mbulawa, et al., 2018). Infection with sexually transmitted
diseases exposes an individual to a higher rate of HPV
infection. A higher prevalence was also observed among those
who don’t use condom as a means of protection during
intercourse. Condom usage often prevents infection with
sexually transmitted diseases which predisposes an individual
to a higher rate of HPV infection. However, in this study,
there was no significant association between condom use and
HPV infection. Also there was no significant association
between the use of sexual enhancer and infection with HPV.
Another major risk factor for infection with HPV is smoking,
however in this study HPV was not statistically significant
and was detected with high sero-prevalence among non-
smoker. This could be due to the low fraction of smokers in
the studied population. The result in this study is similar to
that reported in Zaria, Nigeria by Aminu, et al., (2014) and
contrasts the report of Schlecht, et al., (2001). An earlier
report had it that cigarette smoking had a toxic effect and
contributed to the development of low-grade squamous
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intraepithelial lesions and play a major role in invasive
cervical cancer (Winkelstein, et al., 1984; Matsumoto, et al.,
2003; Moscick, et al., 2006; Simen-Kapeu, et al., 2008) and
also may induce and impaired antibody response in people
infected with HPV.

CONCLUSION

The study found a prevalence of HPV IgM antibodies to be
3.08% indicating that the patients were infected with the virus
and the virus is circulating with low prevalence in the state.
Patients with low level of literacy, early sexual debut and
multiple sexual partners were at higher risk of infection with
HPV.
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APPENDIX I

KOGI STATE OF NIGERIA

MINISTRY OF HEALTH

HEADQUARTERS, LOKOJA

NO 2 OLU OWORO STREET

MOH/KGS/1376/1/75 :g.:' 1«_?.5‘ LOKOJA
Our Ref: TELIFAX: 058220000
Your Ref:. Dare:.

ETHICAL CLEARANCE CERTIFICATE

This is to certify that the Methodology being adopted
By -
Awulu O. Friday (P1350MC8012)
For the study of

Sero-Prevalence and PCR detection of Human Papilloma Viruses among Patients attending
some Hospitals in Kogi East of Kogi State, Nigeria.

will not In any way impinge &‘);i:‘ﬁrggthical Standard of Medical Practice in
Kogi State , Nig_g"ﬁa.
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