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Abstract

As documented Sub-Saharan region of the world which Nigeriaincluded have the highest burden of Human
Papillomavirus (HPV) infection.It is well established that cervical cancer is predominantly caused by a
persistent HPV infection of cervical cells. Most studies on HPV surveillance in Nigeria were done in the
southern part of the country. Geographical and socio-cultural diversity of Nigeria makes these data unlikely to
be universally representative for the entire country. Northern Nigeria generally carries a higher prevalence of
cervical cancer and many of its risk factors as well as higher prevalence of HPV infection. This study was
carried out to determine the epidemiological pattern and risk factors associated with HPV infection among
naturally selected high risk group in Katsina state, Nigeria. The study was an observational hospital based
cross sectional study among women of reproductive agepresented with or without clinical symptomsattending
some selected hospitals of the state. A total of 182 blood samples were collected from three hospitals located
across the three senatorial zones of the state.The serum were separated from the whole blood and used for the
analysis. The participant’s sociodemographic and other clinical information’s were noted with the aid of
questionnaires. The IgM antibodies were detected using ELISA kit.The overall seroincidence rate of HPV
infection recorded in the study was 36.3% (66/182) and also 33.2%. Pregnant women recorded a high
seroincidence rate of 45.2% (43/103) and there was significant association between preghancy and HPV
infection in this study. Katsina senatorial zone recorded the higher seroincidence rate 40.0% of HPV infection.
None of the sociodemorgraphic factors analysed in this study shown a significant association with HPV
infection. Risk factors found to be associated with HPV infection include HIV status, Sexual partner, Parity,
Age at sexual debut, smoking, presence of co-wife and malignancy, large number of children and organ
transplantation. Out of the clinical symptom observed only vaginal bleeding and pain during sex had significant
association with HPV infection. This study identified a high burden of HPV infection in Northern Nigeria. It
further justifies the potential benefit of the currently available HPV vaccines in the area. A larger and
community based study is however recommended for better representation of the area.
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. Introduction

Papillomaviruses are ubiquitous and are members of a family Papillomaviridae of DNA viruses that
infect humans and animals (Manga et al., 2015). Human papillomaviruses (HPVs) are small non-enveloped
viruses that contain a double-stranded, closed circular DNA genome. sHPVs are a group of more than 200
related viruses. More than 40 HPV types can be easily spread through direct sexual contact, from the skin and
mucous membranes of infected people to the skin and mucous membranes of their partners. They can be spread
by vaginal, anal, and oral sex (Isaet al., 2013).

Other HPV types are responsible for non-genital warts, which are not sexually transmitted. More than
120 subtypes of HPVs have been classified based on their oncological potential of transforming cells as Low-
risk HPVs, which do not cause cancer but can cause skin warts (Condylomata acuminata) on or around the
genitals and anus. For example, HPV types 6 and 11 cause 90% of all genital warts. HPV types 6 and 11 also
cause recurrent respiratory papillomatosis, a disease in which benign tumors grow in the air passages leading
from the nose and mouth into the lungs. High-risk HPVs, which can cause cancer. HPV types 16 and 18 high
risks, are responsible for most HPV cancers (Omoareet al., 2016). In fact, the Centers for Disease Control
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(CDC) estimates that more than 90% and 80%, respectively, of sexually active men and women will be infected
with at least one type of HPV at some point in their lives (CDC, 2012). Around one-half of these infections are
with a high-risk HPV type (Omoare et al., 2016). Virtually all cases of cervical cancer are caused by HPV, and
just two HPV types, 16 and 18, are responsible for about 70% of all cases (Botha et al., 2015). About 95% of
anal cancers are caused by HPV mostly by HPV type 16 while about 70% of oropharyngeal cancers are caused
by HPV.

In developing countries, complications in immunocompromised HIV patients due to HPV and other
sexually transmitted diseases are a major cause of mother and child mortality and morbidity during pregnancy
(Kennedyet al., 2016). Also HPV is known to increase the incidence of cervical cancer in HIV/AIDS patients
(Ferlay et al., 2007). According to the World Health Organization, 85% of cervical cancer cases occur in
developing countries, and these cases generate a worldwide burden (WHO, 2014). Their latest report indicated
that the incidence of cervical cancer cases in developing countries is more than half a million, with half of these
women dying from the disease (Jemal et al., 2011).

In this study we determined the seroincidence of HPV infection and its associated risk factors among
naturally selected high risk groupwith or without clinical symptomsattending some selected hospitals of Katsina
State, North-western Nigeria.

Il.  Methodology

Study area and Design

The study was carried out in Katsina State located at the extreme northern margin of Nigeria, the state
covers a total area of about 23,938sqkm (3,370sq) with a total population of 5,801,584 people, going by 2006
census (FGN 2007). The state is bounded by Niger Republic to the north, by Jigawa and Kano States to the
east, by Kaduna State to the South and by Zamfara State to the West. Katsina State has predominantly Hausa-
Fulani indigenes. The state has thirty four (34) local governments’ areas (LGAs). The LGAs are divided into
three (3) senatorial zones according to their geographical locations, namely; Funtua zone (South), Katsina zone
(Central), and Daura zone (North). Three hospital were selected from the zones namely General Hospital Daura,
General Hospital Malumfashi and Turai Yar adua Maternity and Children hospital Katsina respectively.The
study was an observational hospital based cross-sectional study in which structured questionnaire was
administer to the recruited participants and blood samples were collected from those consented and analysed.

Study Population

The study population comprised women of reproductive agethat are coming for Pap smear screening
from the three selected hospitals in the State who are naturally high risk group for HPV infectionwith age
(15>years) whose show or no show clinical symptoms of HPV infection.

Inclusion and Exclusion criteria

This includes any women of reproductive age (15>years) with or without clinical symptoms of HPV
infection presenting for Pap smear screening from those selected hospitals that gave their consent while those
that are bearing reproductive and those that refused to consent were excluded from the research.

Ethical Approval and Consent

Ethical approval was obtained from the Ethical Committee of General Hospital Services Management Board,
Katsina State. Consent form was obtained from participants prior to enrolment in the study.

Research Tool

Prior to sample collection, a structured questionnaire were used to obtain information on Sociodemographic,
date, risk factors and clinical information relevant from each participant

Sample Size

The sample size were determined using the formula of Sarmakaddam and Gerald, (2006) at 95% confidence
interval and a reported 10.0% HPV prevalence among women attendees for cervical cancer screening at
University of Port Hartcourt Teaching Hospital, Nigeria (Kennedy et al., 2016).A total of 182 samples were
collected to minimize error and occurrence of result by chance.

Blood collection and Serum extraction

A total of 182 blood samples were collected aseptically using 5ml syringe from participants who gave their
consent in the study area. The blood was allowed to clot for 30 minutes and centrifuged at 1000rmp for 10
minutes. The serum was carefully extracted with a transfer pipette and transferred aseptically to a sterile labeled
serum storage screw-capped container and stored at -20°C in a freezer until analyzed.

Serological assay for HPV IgM

DOI: 10.9790/1959-1001030716 www.iosrjournals.org 8 | Page


https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000748141&version=Patient&language=English

Epidemiological pattern of Immunological makers and possible risk factors associated ..

The serum sample were analyzed using Human Papillomavirus AntibodylgM(HPV-1gM) specific ELISA kit
(96T ) manufactured by Melsin Medical Co., Limited, Kuancheng District, Jilin Province, China. The
manufacturer’s instruction were strictly followed.

Computation and Interpretation of Result

To obtain the cut off O.D value, the O.D of the calibrator was multiplied by the value of the factor printed on the
label. The antibody index was calculated by dividing the O.D valueof each sample by the obtained value of cut
off. Antibody index lessthan 1.0 is considered negative while greater than or equal to 1.0 is considered positive.
Analysis of Data and Results

Data were subjected to statistical analysis using SPSS version 16.0 (SPSS Inc, Chicago, USA). Chi square
analysis were performed at 95% confidence interval to determine the relationship between the variables and
HPV infection. P values < 0.05 were considered significant.

I, Results
Of the 182 sera analysed, 36.3% were seropositive for IgM. The IgM seroincidence rates among
pregnant women was 45.2% while IgM seroincidence rates among Non-pregnant women was 29.9%. There was
statistical significant difference between seroincidence rate of HPV infection among the pregnant and non-
pregnant participants (x>= 7.601, df= 1, p= 0.030) as shown in Table 1.

Table 1: Serological survey of Oncogenic Human Papillomavirus infection according to the pregnancy
status of the participants in Katsina State, Nigeria

Category Total Immunoglobulin-M

Positive (%0) Negative (%) P-value
Pregnant Women 105 43 (45.2) 62 (59.1) 0.030*
Non-pregnant 77 23(29.9) 54 (70.1)
Total 182 66 (36.3) 116 (63.7)

*= Statistically significant at 95% confidence interval (i.e.<0.05)

Analysis of the results by hospital showed that participants attending Turai Umaru Yar adua Maternal
and Children Hospital, Katsina had higher seroincidence rate of 44.1% while the least was found among
participants attending General Hospital Daura 33.3%. There was no significant association between
seroincidence of HPV infection and the hospitals examined in this study (y°= 10.126, df= 3, p= 0.432) (Table 2).

Table 2:Serological survey of Oncogenic Human Papillomavirus infection in relation to the hospital
examined in Katsina State, Nigeria

Hospital Total Immunoglobulin-M

Positives (%) Negatives (%0) P-value
GH Katsina 26 09 (34.6) 17 (65.4) 0.432
GH Daura 60 20 (33.3) 40 (66.7)
GH Funtua 62 22 (35.5) 40 (64.5)
TUYMCH 34 15 (44.1) 19 (55.9)
Total 182 66 (36.3) 116 (63.7)

Key: TUYMCH= Turai Umaru Yar adua Maternal and Children Hospital, Katsina
GH= General Hospital

Analysis of the results according to Senatorial District showed higher seroincidence rate in Katsina
central 40.0% while the least was recorded in Katsina North 33.3%. There was no statistical significant
association between senatorial zones and the HPV infection (x?=1.511, df= 2, p=0.322) (Fig.1).
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Figure 1: Serological survey of Oncogenic Human Papillomavirus in relation to senatorial district of
Katsina State, Nigeria

Analysis of data and result according to age group of the participant is shown in Table 3 were the
higher prevalence was recorded (45.8%:38/83) among participants in 21-30yrs group and lower was recorded

among age group 31-40yrs (15.4%:6/39). There is no statistical significant association between age group and
HPV infection (X?=8.021, df= 4, P=0.1095).

Table 3: Serological survey of Oncogenic Human Papillomavirus infection in relation to participant’s age
in Katsina State, Nigeria

Age group Total Immunoglobulin-M
Positives (%) Negative (%) P-value

10-20 12 04 (33.3) 08 (66.7) 0.1095
21-30 83 38 (45.8) 45 (54.2)

31-40 39 06 (15.4) 33(84.6)

41-50 22 08 (36.4) 14 (63.6)

51 and above 26 10 (38.5) 16 (61.5)

Total 182 66 (36.3) 116 (63.7)

The data and results were analysed according to socio-demographic factors as shown in Table 4. The
higher seroincidence rates of 42.3% was recorded among participants tertiary level of education while those
with primary school level had the lowest 27.9%. There was no statistically significant association between
educational level and HPV infection (x’= 1.654, df= 3, p= 0.764). Furthermore, higher seroincidence rate of
49.1% was obtained among house wife while lower seroincidence rate was recorded among unskilled 14.3%.
There was no statistically significant association between occupation of the participants and HPV infection (x*=
2.234, df= 2, p= 0.255). However, married participants had higher IgM seroincidence rate 49.1% while lower
was recorded among the widow participants 7.1%. There was statistically significant association between HPV
seroincidence and marital status (x’= 6.504, df= 3, p= 0.011).

Table 4: Serological survey of Oncogenic Human Papillomavirus infection in relation to socio-
demographic factors of the participants in Katsina State, Nigeria

Factors Total Immunoglobulin-M

Positives (%) Negative (%) P-value
Educational status 0.764
None 18 06 (33.3) 12 (66.7)
Primary 43 12 (27.9) 31(72.1)
Secondary 94 38 (40.4) 56 (59.6)
Tertiary 26 11 (42.3) 15 (57.7)
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Occupational status 0.255
House wife 114 56 (49.1) 58 (50.9)
Skilled 30 06 (20.0) 24 (80.0)
Unskilled 28 04 (14.3) 24 (85.7)
Maritalstatus 0.212
Single 15 00 (0.0) 15 (100)
Married 114 56 (49.1) 58 (50.9)
Widow 14 01(7.1) 13 (92.9)
Divorced 29 09 (31.0) 20 (79.0)
Type of Marriage 0.342
Monogamous 50 08 (16.0) 42 (84.0)
Polygamous 117 58 (49.6) 59 (50.4)

Analysis of data and results according to possible risk factors that might predispose to the infection is
shown in Table 5. Those that claimed to be HIV positive had higher IgM seroincidence 100% compared to those
that claimed to be negative 22.7%. There was statistical significant association between HIV status and HPV
infection (y?= 10.812, df= 1, p= 0.002). Those who claimed to be HIV positive were more likely to be infected
with HPV than those that are negative (OR=4.168, 95% C.1=4.114-12.730). The participants with multiple
sexual partner had the higher IgM seroincidence rate of 46.2% compared those with single sexual partner
18.5%. There was statistical significant association between sexual partner and HPV seroincidence (x*= 1.231,
df= 1, p= 0.006) and those with multiple sexual partner were almost two times more likely to be infected than
those with single sexual partner (OR=1.709, 95% C.1=1.970-3.412). The participants who claimed not to use
condom had higher IgM seroincidence 38.7% compared to those who use condom 18.5%. There was no
statistically significant association between the use of condom and HPV seroincidence (x°= 2.154, df= 1, p=
0.395). However,participants with multiparous had higher IgM seroincidence rate of 41.6% while lower
seroincidence were recorded among those with Primiparous 20.8%. There was statistical significant association
between parity and HPV seroincidence (x*= 1.001, df= 1, p= 0.000) and those with multiparous parity are more
prone to HPV infection(OR=2.098, 95% C.1=2.098-3.412).The participants whose age at sexual debut greater or
equal to 15years had higher IgM seroincidence rate of 50.5% and there was statistical significant association
between age at sexual debut and HPV seroincidence (x*= 7.741, df= 1, p= 0.001) as well those with age above
15years are more confer to risk for HPV infection (OR=1.765, 95% C.1=1.765-3.412).Participants who claimed
to have certain STI had higher IgM seroincidence rate of 65.6% but no statistical significant association
observed between STI status and HPV seroincidence (x’= 11.551, df= 1, p= 0.921). A statistical significant
association between smoking and HPV infection was recorded in this research (x°= 2.620, df= 1, p= 0.009) and
those that smoke are more prone to HPV infection and possible cervical cancer development (OR=3.331, 95%
C.1=0.782-4.916). Although the study shows no significant association between use of contraceptive and HPV
infection (x’= 3.258, df= 1, p= 0.888) but higher IgM seroincidence was recorded among those that claimed to
use contraceptives 76.2% compared to those that claimed not to use 24.3%. Presence of Co-wife shows
statistical significant association with HPV seroincidence (y°= 6.008, df= 1, p= 0.005) likewise those with Co-
wife are much more confer with the possibility of coming down with HPV infection (OR=3.331, 95%
C.1=0.254-5.662). Presence of other malignancy (x*= 3.018, df= 1, p= 0.000), number of children (y3°= 4.223,
df= 1, p= 0.016) and organ transplantation (y°= 7.103, df= 1, p= 0.011) are all statistically significant associated
with HPV infection and participants with those variables are more prone to HPV infection.

Table 5: Serological survey of Oncogenic Human Papillomavirus Infection in relation to risk factors
among the participants in Katsina State, Nigeria

Variables Total IgM

Positive (%) Negative (%) P-value Odd ratio
HIV Status
Positive 32 32 (100) 0 (0.00) 0.002* 4.168
Negative 150 34 (22.7) 116 (77.3)
Sexual Partners
Single 65 12 (18.5) 53 (81.5) 0.006* 1.709
Multiple 117 54 (46.2) 63 (53.8)
Use of condom
Yes 32 08 (25.0) 24 (75.0) 0.395 1.442
No 150 58 (38.7) 92 (61.3)
Parity
Nulliparous 33 09 (27.3) 24 (72.7) 0.000* 2.098
Primiparous 24 05 (20.8) 19 (79.2)
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Multiparous 125 52 (41.6) 73 (58.4)

Age at sexual debut

> 15 years 109 55 (50.5) 54 (49.5) 0.001* 1.765
<15 years 73 11 (15.1) 62 (84.9)

STI Status

Presence 64 42 (65.6) 22 (34.4) 0.921 2.734
Absence 118 24 (20.3) 94 (79.7)

Smoking

Yes 45 43 (95.6) 02 (4.4) 0.009* 3.331
No 137 23(16.8) 114 (83.2)

Use of

Contraceptives

Yes 42 32 (76.2) 10 (23.8) 0.888 4,556
No 140 34(24.3) 106 (75.7)

Presence of Co-wife

Yes 122 56 (45.9) 66 (54.1) 0.005* 4111
No 60 10 (16.7) 50 (83.3)

Presence of other

malignancies

Yes 62 62 (100) 00 (0.0) 0.000* 1.231
No 120 04 (3.3) 116 (96.7)

Number of Children

0-3 23 05 (21.7) 18 (78.3) 0.016* 2.030
35 76 32 (42.1) 44 (57.9)

5 and above 68 29 (42.6) 39 (57.4)

Organ

transplantation

Yes 02 02 (100) 0(0.0) 0.011* 1.890
No 180 64 (35.6) 116 (64.4)

*= Statistically significant at 95% confidence interval (i.e.<0.05)

Analysis of data and results according to clinical symptoms observed is shown in Table 6. Those that
have no vaginal bleeding had higher seroincidence compared to those without vaginal bleeding. There was
statistical significant association between vaginal bleeding and HPV infection (x*= 1.912, df= 1, p= 0.011).

Participants with vaginal discharged had higher seroincidence of 44.8% compared to those without
vaginal discharged. Although a significant high seroincidence was recorded on vaginal discharged, burning
sensation and pelvic pain but no statistical significant association between vaginal discharged, burning sensation
and pelvic pain and HPV infection in this study. Those that have claimed to experience pain during sexual
intercourse had higher seroincidence rate of 78% compared to those that experience no pain 2.0%. There was
statistical significant association between pain during sex and HPV infection (3’= 1.912, df= 1, p= 0.032).

Table 6: Serological survey of Oncogenic Human Papillomavirus infection in relation to observed clinical
symptoms of the participants in Katsina State, Nigeria

Factors Total Immunoglobulin-M
Positives (%) Negative (%) P-value

Vaginal bleeding 0.011*
Yes 61 18 (18.0) 43(82.0)

No 121 48 (39.7) 73(60.3)

Vaginal discharged 0.255
Yes 58 26 (44.8) 32(55.2)

No 124 40 (32.3) 84 (67.7)

Burning sensation 0.119
Yes 58 00 (0.0) 58 (100)

No 124 66 (53.2) 58 (46.8)
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Pelvic pain 0.342
Yes 50 28 (56.0) 22 (44.0)

No 132 38 (28.8) 94 (71.2)

Pain during sex 0.032*
Yes 82 64 (78.0) 18 (22.0)

No 100 02 (2.0) 98 (98.0)

*= Statistically significant at 95% confidence interval (i.e.<0.05)

Findings according to awareness and uptake of cervical cancer screening is shown in Table 7. Those
that have no awareness of the screening had higher seroincidence 50.0% compared to those with awareness
9.7%. Furthermore, those that had the screening had higher seroincidence 48.8%, but no statisticalsignificant
association between awareness of the screening with HPV infection (x’= 6.012, df= 1, p= 0.511). Both reasons
given by the participant for doing (y°= 13.058, df= 2, p= 0.025) and not doing (x’= 9.118, df= 3, p= 0.011) the
screening are statistically significantly associated with HPV infection.

Table 7: Serological survey of Oncogenic Human Papillomavirus infection based on awareness and
uptake of cervical cancer screening in Katsina State, Nigeria

Variable Total Immunoglobulin-M
Positives (%) Negative (%) X2 P-value

Awareness of the screening
Yes 0.654 0.511
No 62 06 (9.7) 56 (90.3)

120 60 (50.0) 60 (50.0)
Had the screening
Yes 43 21(48.8) 22 (51.2) 13.282 0.077
No 139 45 (32.4) 94 (67.6)
Reasons for doing the
Screening 2.453 0.025*
Doctors request 32 12 (37.5) 20 (62.5)
Free 03 01(33.3) 02 (66.7)
Self-conviction 08 03 (37.5) 05 (62.5)
Reasons for not doing the
screening 7.100 0.011*
Its painful 15 05 (33.3) 10 (66.7)
Expensive 14 06 (42.9) 08 (57.1)
Embarrassing 26 11 (42.3) 15(57.7)
Healthy 88 18 (20.5) 60 (68.2)

*= Statistically significant at 95% confidence interval (i.e.<0.05)

IV.  Discussion

In the present study, an overall high seroincidence indicate that infection with HPV appears to be silent
and unnoticed in the study area and knowledge of the mode of transmission of the virus also appears to be
limited and hence facilitates the spread of the virus in the population. This might be because many of the lesions
might be mild and insufficiently troublesome for those positive patients to seek for medical attention under
conditions where medical facilities are scarce and home treatment of self-limiting conditions is common as
earlier postulated (Alhamlan et al., 2017). Hence, these infected patients are carriers of HPV and might continue
to be source of the virus in the community. The HPV seroincidence of 36.3% is high, compared to the adjusted
global HPV seroprevalence of 10.4% and 11.7% reported by Burchell et al. (2006) and Bruni et al. (2010)
respectively. This high rate is an indication of continuous transmission of the infection and hence the importance
of implementation of measures for the control of the spread of the virus and its resultant sequel in Nigeria. This
findings is higher than some previous Nigerian literatures (Nejo et al., 2018; Kennedy et al., 2016; Isa et al.,
2013). However, some studies on HPV infection in Nigeria have reported higher prevalence than this
study(Kabugaet al., 2013; Maryam et al., 2018; Manga et al., 2015). The difference in the reported HPV rates in
Nigeria may be due to various factors such as sensitivity of HPV assay used, different study population with
varying exposures to different risk factors based on diverse socio-cultural differences Nwenke et al. (2013).
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The finding showed highseroincidencerate among pregnant women 45.2% which is higher than 10%
reported by Kennedy et al. 2016 but lower than 48.1% by Manga et al. 2015. This higher seroincidence among
pregnant women emphasizes the possible risk cervical cancer development as well congenital infection of the
neonates as previously postulated by Alhamlan et al., 2017. This higher seroincidence rate when published
would draw the attention of governments on the importance of providing and including HPV diagnosis as part of
routine antenatal care Nigeria.

It’s not surprising that higher seroincidence rate 44.1% was obtained in Turai Yar adua Maternal and
Children hospital which higher than 26.3% reported by Okolo et al., 2010. This could be due to the fact that all
of the participants from that Hospital are pregnant enrollees and this findings reported a significant association
between pregnhancy and HPV infection. Higher seroincidence rate in the senatorial zones shows the possibility
of sexual promiscuity which increases the rate of the HPV infection (Alhamlan et al., 2017) and also widespread
of polygamy and early marriage (Manga et al., 2015) in Katsina central.

Even though HPV infection were detected across all the age groups but higher in old age. This can be
explained by the fact that HPV infections persist for life, the seroincidence increases with age through the
sexually-active years. In line with the present study, study in Nigeria by (Isaet al., 2013) have shown a
statistically significant association between HPV infection and age of the participants. However, majority of the
participants are in 21-30 years age group indicating there suitability for screening enrolment in future prevention
of cervical cancer (Gage et al., 2012).

Furthermore, non-of the sociodemorgraphic factor found to be associated with the seroincidence rate of
HPV infection which corroborate with the findings of (Thomas et al., 2004; Kennedy et al., 2016). It is
interesting to note that there was consistently high seroincidence of HPV infection irrespective of educational
status in this study which agrees with (Bothaet al., 2015; Omoare et al., 2016). Women with high levels of
education were found to have a higher risk of HPV infection which contradict some studies of (Manga et al.,
2015; Akarolo-Anthony et al., 2013). Higher educational level of women is generally associated with increased
in attitude towards HPV and its preventive measures with minimal risk factors for the infection (Chang et al.,
2013; Manga et al., 2015) The seroincidence was observed to be higher in married participants compared to
single participants as agreed by (Omoare et al., 2016). This may likely be due to active sexual life and multiple
sex partners and probably extramarital affairs among the married participants.The higher rate of HPV infection
found among women in a polygamous relationship in this study may be because polygamy has been reported to
be a factor in the spread of sexually transmitted infections like HPV (Rousseau et al., 2003). The risk of HPV
infection has been reported to increase with increase in the number of wives within a family (Bayo et al., 2002).
The result of this study is consistent with the findings of Xi et al., (2003).

A study Kano, Nigeria re-confirmed the statistical significance of parity, sexual partner and use of
contraceptives as risk factors for HPV infection (Auwal et al., 2013). Also in conformity with this findings,
Thomas et al., (2004) and Sarma et al., (2013)all reported HIV infection, Smoking, Age at sexual debut as
significant risk factors for HPV infection (Manga et al., 2915). In contrast to this findings, Kennedy et al., 2016
reported the Malignancy as not important risk factor for HPV infection. Higher seroincidence in relation to use
of condomin this study rises a concern regarding the poor quality of the condom used by the participants. In
addition, the participants may had probably acquire the virus through non-sexual routes.

There was no significant level of awareness of cervical cancer screening. This could be due to the fact
morethan half of the participant have low level of education and women with low level of education were found
be prone to acquisition of HPV infection (Akarolo-Anthony et al., 2013).Another possible reason for low level
of awareness among women may be because of less attention given by government and other funding bodies to
provide routine screening for HPV infection and Cervical cancer screening in most of the Hospitals in Nigeria
even among Antenatal care attendees like as in other sexually transmitted infections. This higher seroincidence
rate of 50.0% among those that are not aware of the screening indicate the urgent need of public education by
advocacy organization to contained the level of spread of HPV infection and curtail the possibility of cervical
cancer development.

The low patronage of the screening reported in this study indicate the non-established general screening
programmes in hospitals and other important institutions and even in urban and rural areas of developing
countries as reported by some literatures (Alhamlan et al., 2017; Auduet al., 2014; Udigwe, 2006; Claeyset al.,
2002). This low level of awareness and patronage reported in this study is in contrast with the data from
developed countries with market economy and established standard computerized screening programs where the
uptake is generally high (Klug et al., 2005; Lee-Lin et al., 2007; Alhamlan et al., 2017).

V.  Conclusion
Anoverall high seroincidence rate of HPV infection recorded in the study was 36.3the % and also
33.2%. Pregnant women recorded a high seroincidence rate of 45.2% and there was significant association
between pregnancy and HPV infection in this findings. Katsina senatorial zone recorded the higher
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seroincidence rate 40.0% of HPV infection. None of the sociodemorgraphic factors analysed in this study shown
a significant association with HPV infection. Risk factors found to be associated with HPV infection include
HIV status, Sexual partner, Parity, Age at sexual debut, smoking, presence of co-wife and malignancy, large
number of children and organ transplantation. Out of the clinical symptom observed only vaginal bleeding and
pain during sex had significant association with HPV infection.

VI.  Recommendations
This study recommends that public awareness campaigns and perception target programs should be
conducted to scale-up cervical cancer screening in the Katsina state and Nigeria at large. It is also recommend
that targeted studies among other communities to compare the incidences and prevalence of HPV infection
should be conducted further. Molecular studies should also be done to fully study and characterized the
oncogenic genes. Government and other funding bodies should strategized and fully provide general vaccination
programs for young women of age 9-13years as recommended by WHO.
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