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Abstract

There is a great variation in the prevalence of cervical HPV infection worldwide with some of the 

highest rates being found in African women. Early onset of sexual activity (≤ 15 age), multiparity 

and sexual promiscuity have been recognized as some of the significant risk factors for HPV 

infection. In Nigeria, there is scarcity of data on the degree of relationship between these factors 

and the prevalence of HPV infection. Thus, this study was designed to determine the prevalence of 

genital HPV infection with its potential risk factors among women in Southwest Nigeria. Cervical 

swab specimen was collected from 295 consenting women including those presenting for routine 

cervical cancer screening, STI clinic attendees and women who attended community based 

outreach programmes. Viral DNA was extracted from the swab samples using commercially 

available DNA extraction Kit and amplified by PCR using two set of consensus primers 

(PGMY09/11 and degenerate GP-E6/E7). Fifty-five samples were positive to HPV DNA giving a 

prevalence of 18.6%. Risk factors such as lack of formal education (P-value: 0.003), divorcee (P-

value: 0.019), polygamy (P-value: 0.027), unemployment (P-value: 0.023), low income earnings 

(P-value: 0.018), younger age (<18years) at sexual debut (P-value: 0.039) and passive smoking (P-

value: 0.017) were significantly associated with HPV infection. High HPV prevalence and 

associated risk factors observed in this study shows the continuous transmission of the virus in 

Southwest Nigeria. Hence, enlarged monitoring including intense public awareness and cervical 

cancer screening is urgently needed for prevention and control strategies.

Keywords

Human papillomavirus; prevalence; risk factors; E6/E7 genes; Southwest Nigeria

INTRODUCTION

Globally, genital Human papillomavirus (HPV) infection is the most common sexually 

transmitted viral infection (zur Hausen, 2000) and about 75% of sexually active women and 

men will acquire a genital HPV infection at some time in their lifetime (Aral and Holmes, 

2008). Human papillomaviruses of the Papillomaviridae family are small, non-enveloped, 

epitheliotropic, double-stranded DNA viruses (Woodman et al., 2007). They have been 
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shown to be associated with benign and malignant epithelial lesions in humans (Zheng and 

Baker, 2006). The link between HPV infection and cervical cancer has been well 

established; HPV is found in 99.7% of cervical cancers specimens (Walboomers et al., 1999; 

Denny et al., 2014). Cervical cancer represents the fourth most common malignancy in 

women around the world with estimated 527,624 new cases per year (Ferlay et al., 2015), 

and the second most common cancer, i.e. next to breast cancer in Nigeria (WHO/ICO HPV 

information centre, 2012).

There is a great variation in the prevalence of cervical HPV infection worldwide with some 

of the highest rates being found in African women. About 291 million women worldwide 

are infected with HPV DNA, of whom 32% are infected with HPV16 or HPV18, or both (de 

Sanjose et al., 2007). Bruni et al. (2010) reported an estimated HPV prevalence of 11.7% 

globally and 24% in Sub-Saharan Africa. However, approximately 85% of the global HPV 

burden has been reported in the less developed countries, where it accounts for almost 12% 

of all cancers in females (WHO, 2016).

Global data on HPV infection shows that Africa has the highest prevalence of 22.1% (de 

Sanjose et al., 2007). HPV prevalence of 2.2% was reported in Sudan (Salih et al., 2010); 

16.3% in rural Uganda (Serwadda et al., 1999); 20.4% in South African women (Allan et al., 
2008); 23.5% in the Republic of Congo (Boumba et al., 2013); 25.4% in Burkina Faso 

(Traore et al., 2016); 33.2% in Benin Republic (Piras et al., 2011); 34% in Rwanda (Ngabo 

et al., 2016); 50.8% in Guinea (Keita et al., 2009) and 76% in Morocco (Birrou et al., 2015). 

In Nigeria, different HPV prevalence have been reported which ranged from 10% in Port 

Harcourt (Kennedy et al., 2016), 26.3% in Ibadan, Nigeria (Thomas et al., 2004) to 37% in 

Abuja (Akarolo-Anthony et al., 2014).

Some risk factors such as young age, early age (≤15years) at first sexual intercourse, sexual 

promiscuity and immunosuppression have been consistently associated with HPV infection 

in women (Das et al., 2000; Vinodhini et al., 2012; CDC, 2010). The risk increases with 

increasing number of recent and lifetime sexual partners. However, some other factors like 

long-term hormonal contraceptives usage, tobacco smoking, low socioeconomic status and 

poor nutrition have been less consistently associated with HPV infection (Das et al., 2000; 

CDC, 2013). In Nigeria, there is paucity of data on the degree of relationship between these 

factors and the prevalence of HPV infection. Thus, the aim of this study was to determine 

the prevalence of HPV infection with its potential risk factors among women in South-west 

Nigeria.

MATERIALS AND METHODS

Ethical approval for the study was obtained from UI/UCH IRC as well as the Ethical 

Committee of the various institutions where samples were collected. Samples were collected 

from two health facilities including, University College Hospital, Ibadan, Baptist Medical 

Centre, Saki and Molete community in Ibadan all located in Oyo State, Southwest Nigeria. 

Informed consent was obtained from each woman before participation in this study. A total 

of 295 sexually active individuals from age 15 years and above were enrolled from March, 

2014 to November, 2015. These include women presenting for routine cervical cancer 
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screening (Pap smear), sexually transmitted infection (STI) clinic attendees and women who 

attended community-based outreach programmes. Women with or without cytological 

abnormalities within the period of this study were recruited. Pregnant women or women who 

have undergone hysterectomy or menstruating women at the time of sample collection were 

excluded from the study. Structured questionnaire was used to obtain socio-demographic, 

behavioural and sexual information from each participant. Two cervical swab samples were 

collected from the endocervix of each participant and placed into labelled screw-capped 

tubes containing 0.5mL of viral transport medium. The specimens were transported to the 

laboratory in the Department of Virology, University College Hospital, Ibadan on ice packs 

and stored at −80°C until analysed.

Viral DNA was extracted from the cervical swab samples using commercially available 

DNA Extraction Kit (Jena Bioscience, Jena, Germany) according to the manufacturers’ 

instructions. The quality of the extracted DNA was ascertained by amplifying the human 

beta-globin gene with PC04 and GH20 primers. The extracted DNA that was positive for 

beta-globin gene was amplified by PCR using two set of consensus primers to detect HPV 

DNA; PGMY09/11 primer as described by Winder et al. (2009) and degenerate GP-E6/E7 

primer as described by Sotlar et al. (2004). These primers target the highly conserved region 

of the viral L1 major capsid gene and the E6/E7 oncogenes respectively. The amplified DNA 

was detected on 2% agarose gel by electrophoresis. Data collectedwere analysed using IBM 

SPSS statistic version 21 software. Chi square statistics was used to estimate the degree of 

correlation between variables with p values of <0.05 considered as statistically significant.

RESULTS

Out of the 295 individuals that participated in this study, 178 (60.3%) were women who 

visited clinic for cervical cancer screening (Pap smear), 93 (31.5%) were STI clinic 

attendees and 24 (8.1%) were women who attended the community-based outreach 

programme. More individuals were recruited in Ibadan (75.9%) than in Saki (24.1%).

Socio-Demographic Characteristics of participants

The age of individuals for this study ranged from 23 to 77years with a mean age of 

42.5±11.5 years. Majority of participants were in the age group 25-54years (81.8%), were 

married (84.7%) and in a monogamous marriage (76.3%). Most of the participants have 

tertiary education (60.3%) while only 8.8% have no formal education. Although 93.9% were 

employed including private and self-employment, more than half (55.6%) were average 

income earners. The Yorubas (87.1%) predominated among the participants while about half 

of the participants (51.2%) were resident in Oyo state. The age of participants at sexual 

debut ranged from 9 to 51years with a mean age of 23.7±8.6 years. Nearly all (91.2%) have 

given birth at least once while 27.5% were in their post-menopausal age.

Prevalence of HPV infection

Out of the 295 genital swab samples analysed, 55 samples were positive to HPV DNA 

giving an overall prevalence of 18.6%. Fifty-one of the samples (17.3%) were HPV DNA 

positive using the GP-E6/E7 primers while only 27 samples (9.2%) were positive with 
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PGMY09/11 primers. The agarose gel electrophoresis images of HPV DNAs’ amplification 

are shown in Figures 1 and 2. The size of the PCR products generated with GP-E6/E7 

primers ranged from 602 to 666bp due to sequence variations in the HPV DNA (Figure 1) 

while the length of amplicons generated with PGMY09/11 is 450bp in size (Figure 2). The 

prevalence of HPV infection was highest (36.6%) among STI clinic attendees (Figure 3) and 

lowest (4.2%) among women in the community-based outreach programmes (p-value: 

0.001).

Table 1 shows the prevalence of HPV infection according to socio-demographic 

characteristics of the study participants. There was a progressive decrease in the prevalence 

of HPV infection by age with the highest rate found among the 15-24 age-group (25.0%). 

However, this difference was not significant (P-value: 0.490).

The prevalence of HPV infection was significantly higher among the divorcee (p-value: 

0.019), polygamous women (p- value: 0.027), illiterates (no formal education) (p-value: 

0.003), unemployed (p-value: 0.023) and low income earners (p-value: 0.018). There was no 

significant association of HPV infection with state of residence.

Table 2 shows the prevalence of HPV infection based on sexual and smoking history of 

study participants. HPV infection was significantly associated with age at sexual debut (P-

value: 0.039) and living with cigarette smokers (passive smoking) (P-value: 0.017). On the 

other hand, HPV infection was not associated with cigarette smoking and the use of any 

form of contraceptive. Although the difference was not significant, the rate of infection was 

higher among women with more than one life time sexual partner than those that have only 

one (P-value: 0.086).

Table 3 shows the prevalence of HPV infection based on the clinical characteristics of study 

participants. No significant association of HPV infection was found with the number of 

times the women had given birth (parity), post-menopausal age, genital warts, symptoms of 

STI and its duration. Participants that have never been screened for cervical cancer had a 

higher preponderance of HPV infection but with low significance (P-value: 0.063). Two 

(18.2%) among 11 participants who reported abnormal result had HPV infection.

DISCUSSION

The HPV prevalence of 18.6% obtained in this study is high, compared to the adjusted 

global HPV prevalence of 10.41%, 10.4% and 11.7% reported by Burchell et al. (2006), de 

Sanjose et al. (2007) 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. The 

result of this study was also higher than some previous reports on HPV prevalence in 

Nigeria; 14.7% in Irun (Gage et al., 2013) and 10% in Port Harcourt (Kennedy et al., 2016) 

but comparable with 17.0% and 18% reported among Western Africa women (Xi et al., 
2003; de Sanjose et al., 2007).

However, some studies on HPV infection in Nigeria have reported higher prevalence of 

21.6%-44.9% (Thomas et al., 2004; Schnatz et al., 2008; Akarolo-Anthony et al., 2014; 
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Nweke et al., 2013). 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.

Although there was no significant association between HPV and age, the highest prevalence 

was found among individuals younger than 25 years of age, and lowest among the 65 years 

and above age group. This pattern has been reported by some previous studies in Nigeria 

(Akarolo-Anthony et al., 2014; Kennedy et al., 2016). The highest prevalence among 

younger age group may be an indication of sexual transmission, as it coincides with the 

initiation of sexual activity. Some biological mechanisms such as cervical immaturity, 

inadequate production of protective cervical mucus and increased cervical ectopy in younger 

women and adolescents could make them more susceptible to HPV infection (Kahn et al., 
2002).

The highest prevalence of HPV infection was found among the divorcee women. According 

to Idso et al. (2009), one frequently accepted postulation is that divorced and separated 

women tend to return into dating act and new sexual partners thus increasing their risk of 

HPV infection. This may be an explanation for the high level of HPV infection found among 

this group of individuals in this study. On the other hand, Akarolo-Anthony et al. (2014) 

reported a higher prevalence of HPV among the married (61%) over the unmarried (39%), 

but a higher positivity among singles than married was reported by Thomas et al. (2004); 

these differences were however not significant.

Although there was no significant association between HPV and age, the highest prevalence 

was found among individuals younger than 25 years of age, and lowest among the 65 years 

and above age group. This pattern has been reported by some previous studies in Nigeria 

(Akarolo-Anthony et al., 2014; Kennedy et al., 2016). The highest prevalence among 

younger age group may be an indication of sexual transmission, as it coincides with the 

initiation of sexual activity. Some biological mechanisms such as cervical immaturity, 

inadequate production of protective cervical mucus and increased cervical ectopy in younger 

women and adolescents could make them more susceptible to HPV infection (Kahn et al., 
2002).

The highest prevalence of HPV infection was found among the divorcee women. According 

to Idso et al. (2009), one frequently accepted postulation is that divorced and separated 

women tend to return into dating act and new sexual partners thus increasing their risk of 

HPV infection. This may be an explanation for the high level of HPV infection found among 

this group of individuals in this study. On the other hand, Akarolo-Anthony et al. (2014) 

reported a higher prevalence of HPV among the married (61%) over the unmarried (39%), 

but a higher positivity among singles than married was reported by Thomas et al. (2004); 

these differences were however not significant.

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 (Bayo et al., 2002; Rousseau et al., 2003). The risk of HPV 
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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).

In this study, there was no association between HPV infection and parity. This is in 

agreement with the previous findings of Thomas et al. (2004) and Sarma et al. (2013). 

However, Kennedy et al. (2016) found that patients with higher parity (˃3) had about two 

times higher risk of HPV infection, a report similar to that of Xi et al. (2003) and Fadahunsi 

et al. (2013). The differences in the findings of these various studies is significant but 

according to CDC (2015), there is still insufficient data to give final conclusions about the 

effect of number of births on the risk of HPV infections.

Result further shows that individuals with no formal education (illiterate) are at higher risk 

of acquiring HPV infection. This is similar to the findings of Thomas et al. (2004) with 

significant association between HPV positivity and illiteracy; an indicator of poverty. 

Kennedy et al. (2016) also confirms a statistically significant relationship between lack of 

education and the presence of oncogenic HPV. Lack of education has been associated with 

high risk sexual practices and a poor health seeking attitude which has resulted to increased 

STIs like HPV (Esere, 2008).

The rate of HPV infection was higher among the unemployed and an association was found 

between HPV infection and low income earners. It is more likely that most of these 

unemployed are low income earners and this could increase their level of poverty as well as 

high risk sexual practices resulting to acquiring STIs like HPV. Some other studies however 

did not find any association between HPV infection and employment status (Baloch et al., 
2016; Traore et al., 2016).

Several cross-sectional studies have reported that earlier sexual initiation is a risk factor for 

HPV infection (Kahn et al., 2002a, 2002b; Collins et al., 2005). An association between 

HPV positivity and early age at first sexual intercourse (<18 years) was obtained in this 

study. This could be because earlier intercourse exposes young adults to other risky sexual 

behaviour, such as greater numbers of lifetime sexual partners and coexisting partnerships 

(Aral and Holmes, 1999). Similarly, there have been strong and consistent associations 

between numbers of new and recent sexual partners and HPV infection in female genital 

tract (Koutsky and Kiviat, 1999; Bayo et al., 2002; Winer and Koutsky, 2004). In agreement 

with previous findings by Thomas et al. (2004), the prevalence of HPV infection increases 

with increasing numbers of life time sexual partners though not statistically significant. 

Rivera et al. (2012) and Clarke et al. (2011) however showed a significantly higher HPV 

incidence among women with history of more than one sexual partner. Reason have been 

well explained by data supporting sexual intercourse as the primary route of genital HPV 

infection (Oriel, 1971; Partridge and Koutsky, 2006), and increased risk of HPV acquisition 

from new and recent sexual partners (Winer and Koutsky, 2004)

Although the rate of HPV infection was relatively higher among participants who reported 

symptoms of STI than those without STI symptoms, the difference was not statistically 

significant. Previous study reported that cervical infection with other STIs, such as 

Chlamydia trachomatis, Neisseria gonorrhoeae, HSV and Trichomonas vaginalis may 
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increase susceptibility to genital HPV infection by microwound or cervical inflammation, or 

aid persistence of HPV infection through immunological mechanisms (Samoff et al., 2005). 

Nonetheless, this study did not test for any other genital infections giving no evidence to 

support the role of other STIs in HPV infection.

The result of this study showed no significant association of HPV infection with 

contraceptives use and duration of use. This result contrasts the findings of Clarke et al. 
(2011) which recorded a significant association between HPV infection and birth control 

use. Intrauterine contraceptive device was mostly used among the women in this study but 

higher HPV infection was found among those who use condom which could mean that this 

population is not consistent with condom use. Similar findings by a previous study showed 

that HPV infection is unrelated to the type of contraceptives used (Xi et al., 2003). Cigarette 

smoking has been associated to be risk factor for cervical HPV infection. In this study, only 

1% of individuals have ever smoked cigarette (direct smokers) and HPV infection rate was 

higher among them, although not significantly. However, it is worthy to note that those who 

lived with smokers (passive smokers/second-hand smokers) had significantly higher HPV 

prevalence. In a previous study in China, a significantly higher prevalence of HPV infection 

was found among smokers in urban women and also a non-significant higher prevalence 

among smokers in rural women (Baloch et al., 2016). In addition, a 2015 overview of 

systematic reviews found that exposure to second-hand smoke increased the risk of cervical 

cancer (Cao et al., 2015). Cigarette smoking influences epithelial immunity by decreasing 

the numbers of antigen-presenting Langerhans cells in the genital epithelium. Such depletion 

could favour HPV infection, viral persistence thus contributing to malignant transformation.

Among participants with cervical screening result, higher HPV prevalence was found among 

those with abnormal result but not significantly (P-value: 0.063). Similar findings were 

obtained from the result of past studies (Xi et al., 2003; Thomas et al., 2004 and Meloni et 
al., 2014). Among those with abnormal result, the only one with cervical cancer was positive 

for HPV infection. This is expected because HPV has been recognized as the main causal 

agent of cervical cancer (Walboomers et al., 1999).

In conclusion, high prevalence of HPV obtained in this study is an indication of continuous 

transmission of HPV infection among women in Southwest Nigeria. Some risk factors such 

as divorce, polygamy, illiteracy, unemployment, low income earnings, younger age at sexual 

debut were identified in this study. In addition, low level of awareness about HPV infections 

and cervical screening was observed among the study participants despite high level of 

educational background, hence, a campaign to create awareness on HPV infection is 

urgently needed for prevention and control of the infection in Nigeria. Current HPV vaccines 

especially the 9-valent vaccine should have a huge possibility of reducing HPV infection and 

cervical cancer in Nigeria and hence should be licenced and incorporated into the routine 

immunization programme in the country.
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Figure 1. 
Agarose gel electrophoresis Image of HPV DNA amplification with GP-E6/E7 Consensus 

Primers
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Figure 2. 
Agarose gel electrophoresis Image of HPV DNA amplification with PGMY09/11 Consensus 

Primers
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Figure 3. 
Prevalence of HPV infection by study population
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Table 1

Prevalence of HPV infection according to socio-demographic characteristics of study participants

Characteristics Categories No. (%) screened No. (%) positive p-value

Age (years) <25 4 (1.4) 1 (25.0)

25-34 76 (25.8) 18 (23.7)

35-44 102 (34.6) 21 (20.6) 0.490

45-54 63 (21.4) 10 (15.9)

55-64 39 (13.2) 4 (10.3)

≥65 11 (3.7) 1 (9.1)

Single 16 (5.4) 2 (12.5) 0.019

Marital status Married 250 (84.7) 44 (17.6)

Widow 18 (6.1) 3 (16.7)

Divorced 11 (3.7) 6 (54.5)

Marriage type Monogamy 225 (76.3) 37 (16.4) 0.027

Polygamy 54 (18.3) 16 (29.6)

Level of Education No Education 26 (8.8) 10 (38.5) 0.003

Primary 34 (11.5) 8 (23.5)

Secondary 57 (19.3) 15 (26.3)

Tertiary 178 (60.3) 22 (12.4)

Employment status Employed 277 (93.9) 48 (17.3) 0.023

Unemployed 18 (6.1) 7 (38.9)

Income earners High 48 (16.3) 7 (14.6) 0.018

Average 164 (55.6) 24 (14.6)

Low 83 (28.1) 24 (28.9)

State of residence Oyo 151 (51.2) 36 (23.8) 0.345

Ekiti 17 (5.8) 1 (5.9)

Ondo 10 (3.4) 2 (20.0)

Osun 32 (10.8) 5 (15.6)

Lagos 4 (1.4) 0 (0.0)
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Characteristics Categories No. (%) screened No. (%) positive p-value

Ogun 29 (9.8) 2 (6.9)

Other states 41 (13.9) 7 (17.1)

No Response 8 (2.7) 1 (12.5)

HPV: Human papillomavirus
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Table 2

Distribution of HPV infection by sexual and smoking history of study participants

Characteristics Categories No. (%) Screened No. (%) Positive P-Value

Age at sexual debut (Years) <18 36 (12.2) 12 (33.3) 0.039

18-25 188 (63.7) 31 (16.5)

26-35 50 (16.9) 7 (14.0)

Lifetime sexual Partner 1 151 (51.2) 23 (15.2) 0.086

≥2 124 (42.0) 29 (23.4)

Condom use as contraceptives Yes 41 (13.9) 11 (26.8) 0.147

No 254 (86.1) 44 (17.3)

Hormonal contraceptive use Yes 51 (17.3) 6(11.8) 0.165

No 244 (82.7) 49 (20.1)

Intrauterine device use Yes 84 (28.5) 11(13.1) 0.123

No 211 (71.5) 44 (20.9)

Direct smoking Yes 3 (1.0) 1 (33.3) 0.511

No 292 (99.0) 54 (18.5)

Passive smoking Yes 5 (1.7) 3 (60.0) 0.017

No 290 (98.3) 52 (17.9)
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Table 3

Prevalence of HPV infection by clinical characteristics of study participants

Characteristics Categories No. (%) screened No. (%) positive p

Parity 0 19 (6.4) 3 (15.8) 0.456

1 32 (10.9) 9 (28.1)

2 49 (16.6) 10 (20.4)

≥3 189 (64.1) 33 (17.5)

Post-menopausal age 1-5 48 (16.3) 8 (16.7) 0.685

6-10 23 (7.8) 3 (13.0)

≥11 10 (3.3) 3 (30.0)

Symptoms of STI Yes 121 (41.0) 25 (20.7) 0.458

No 174 (59.0) 30 (17.2)

STI duration (years) 1-10 111 (37.6) 23 (20.7) 0.970

11-20 5 (1.7) 1 (20.0)

Long time 5 (1.7) 1 (20.0)

Genital warts Yes 24 (8.1) 5 (20.8) 0.774

No 271 (91.9) 50 (18.5)

Ever had Pap smear Yes 72 (24.4) 8 (11.1) 0.059

No 223 (75.6) 47 (21.1)

Cervical cancer screening result Normal 61 (20.7) 6 (9.8) 0.063

LSIL 9 (3.1) 1 (11.1)

HSIL 1 (0.3) 0 (0.0)

Cervical cancer 1 (0.3) 1 (100.0)

HPV: Human papillomavirus

LSIL: Low-grade Squamous Intraepithelial Lesion HSIL: High-grade Squamous Intraepithelial Lesion
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