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Abstract: Introduction: Oncogenic human papillomaviruses are predominantly sexually-transmitted pathogens of which 
several high-risk types are associated with nearly all cases of cervical cancer world especially occurring in women in 
Sub-Saharan Africa where preventive measures against cervical cancer has been very poor. There are little or very few 
studies in our setting that have evaluated the various high risk HPV subtypes using polymerase chain reaction, with HPV 
DNA extraction, amplification and Flow-through hybridization. 

This study therefore, aimed to determine the pattern and correlates of high risk human papilloma virus infections in Edo 
State using pooled data from urban and rural Sub regions of the state as knowledge about the distribution of the HPV 
types circulating in the communities in different regions of the world would be useful in devising the optimum preventive 
strategy for high risk HPV infection. 

Materials and Methods: This was an analytical cross sectional study of consecutive 290 participants (involving 145 urban 
and 145 rural participants) in Edo state Nigeria. Enrolled participants who consented to the study were administered 
structured interviewer questionnaire. Cervical swab sample collection using the female cervical cell collection kit for HPV 
DNA testing was done to determine the presence of high risk HPV infection. The residual cell suspensions from the 
female cervical cell collection kit was frozen at -20°C until the desired sample size was achieved. The frozen samples 
were transported to molecular diagnostics laboratory Nigeria limited, Lagos State Nigeria in iced cold packs for analysis. 
HPV DNA was detected using the hybribio 21 HPV geno array test kit which uses Polymerase Chain Reaction (PCR), 
amplification and flow through hybridization. 

Results: A total of 290 participants (n=145 urban women and n=145 rural women) were recruited across both settings. 
The mean age of the participants was 41.0±11.0 and 37.0 ± 13.0 for urban and rural participants respectively. The 
overall prevalence for high risk HPV infection in this study was 23(7.9%) with 11(7.6%) in urban and 12(8.3%) in rural 
communities (p-value = 0.82). The viral serotypes identified in this study within the urban and rural sub regions of Edo 
state were types 16,18,31,35,45,51,52 and 58. HPV subtypes 16 and 18 contributed the highest prevalence with 45.5% 
in the urban setting versus 33.3% in the rural setting, with an overall prevalence of 39.1%. Co-infection of 45 and 58 was 
highest among urban participants (18.2%) while co-infection of 45 and 52 was highest in rural participants (33.3%). 
Urban women had variable coinfection (35, 45; 45, 52; 45, 58) whereas in rural women, co-infection occurred with Type 
45, 52. Sexual activities irrespective of the number of partners and higher parities were statistically associated with a 
positive high risk HPV status in both urban and rural participants (p-value 0.041), (p-value 0.001) respectively. There 
was no statistically significant relationship among circumcision, HIV infection, condom use and HPV positivity in both 
settings. 

Conclusion: The prevalence of high risk HPV infection is comparable among women living in urban and rural 
communities of Edo state Nigeria, however, variations exist in the pattern of occurrence of high risk human 
papillomavirus subtypes within these sub regions of the State. Strengthening reproductive and sexual education in both 
males and females with focus on HPV vaccination, delaying sexual activities and reduction in number of childbirth are 
strategies which would prevent high risk HPV infection and cervical cancer in these communities. 
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1. INTRODUCTION 

Human Papilloma Viruses (HPV) are DNA viruses, 
of which there are several types, associated with 
benign and malignant conditions of the cervix, penis, 
vulva, vagina, anus and oropharynx [1]. 

Oncogenic human papillomaviruses are 
predominantly sexually-transmitted pathogens and 
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several high risk types are associated with nearly all 
cases of cervical cancer worldwide. Cervical cancer 
poses a major public health threat to women living in 
low and medium resourced countries such as in Sub-
Saharan Africa and Southeast Asia [1-4]. In particular, 
the developing world bears a disproportionately high 
burden of cervical cancer accounting for over 80% of 
the 500,000 new cases of cervical cancer diagnosed 
every year and about 250,000 death worldwide [3, 4]. 
The impact and threat of cervical cancer to the lives of 
women worldwide is indisputable. 
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There are proven risk factors related to the 
development of cervical cancer. These include infection 
with high-risk Human Papillomavirus, early sexual 
debut, high parity, multiple sexual partners and co-
infection with Human Immunodeficiency Virus (HIV). 
Chlamydia trachomatis, herpes simplex virus type 2, 
immunosuppressant, and certain dietary deficiencies 
are also known to be associated with the risk [5, 6]. 

The human papillomaviruses are prime etiologic 
factor in the development of cervical cancer5. In fact, 
most of the behavioral and sexual risk factors for 
cervical cancer become statistically insignificant as 
independent variables after adjusting for HPV 
infection6. Most of the genital infections with HR-HPV 
type(s) are asymptomatic and heal without treatment. 
The risk of cervical cancer increases as the HR-HPV 
infection persists. Over 70% of cervical cancers are 
attributed to HPV types 16 and 18 and approximately 
20% to other high risk subtypes [7-8]. 

Vaccines against HPV have been developed and 
provide effective protection against some HPV types. It 
has been said to prevent the establishment of infection 
of the high risk HPV types despite contact with the 
genital tract. However the HPV vaccines available are 
very expensive and beyond the reach of most people in 
low resource countries, such that few governmental 
agencies and even fewer women in developing 
countries can afford the vaccines. 

Primary prevention of high risk HPV infections with 
these vaccines could decrease the incidence of 
cervical and other HPV related cancers in both sexes 
[9, 10]. As the implementation of these vaccines 
unfolds in the developing world, public health planners 
within the sub regions of African countries must begin 
to identify the subpopulations with the highest burden 
of this disease, so that they can prioritize the allocation 
of the limited vaccines. 

Few studies on the pattern of high risk HPV 
infection are yet available all over the world with even 
fewer in west African subregion [11, 12]. Most of these 
studies are concentrated in urban areas with very little 
emanating from rural communities [13,14,15]. Existing 
urban data elsewhere may not be generalizable to 
other areas even within the same country, where 
cultural practices, sanitation, health behaviours, and 
sexual pattern may be far different. 

This study sought to determine the patterns of 
occurrence of high-risk HPV infection in urban and rural 

communities of Edo state, using pooled data from two 
cross sectional studies in rural and urban regions of the 
state. 

2. STUDY JUSTIFICATION 

The HPV has been recognized as a major 
aetiological agent in cervical cancer [9-10]. Cervical 
cancer is a preventable disease of public health 
importance. 

The burden of cervical cancer, difficulties with 
secondary prevention and deployment of screening 
and treatment frameworks on a nationwide basis in 
resource poor countries suggest that HPV vaccination 
remains a viable strategy in prevention of this disease 
[11-14]. 

HPV vaccination of adolescent in Africa may be on 
the horizon, however the distribution and acceptability 
still remains very poor. The delivery costs of the 
vaccine remains very high for most of the people living 
in various regions of the world thereby prohibiting 
widespread implementation particularly in low-resource 
countries [15-17]. Donation or subsidization of the 
vaccine by Non-Governmental Organizations may 
provide a limited supply in Sub-Saharan Africa in the 
near future such that countries will then need to 
reallocate their stretched public health resources to 
incorporate HPV vaccination into existing programs. To 
maximize this, researchers must first generate reliable 
country and population-specific epidemiological data 
for HPV, demonstrating the subpopulations of greatest 
need. 

There are little or very few studies in our setting that 
have evaluated the various high-risk HPV subtypes 
using polymerase chain reaction based method. The 
reported trend also has been inconsistent for 
generalization in other geographical regions were such 
studies have not been done. 

This study therefore, aimed to determine the pattern 
of high risk human papilloma virus infections in Edo 
State using pooled data from urban and rural Sub 
regions as knowledge about the distribution of the HPV 
types circulating in the communities in different regions 
would be useful in devising the optimum strategy for 
cervical cancer preventive programs. 

3. RESEARCH QUESTION 

1. What is the pattern of distribution of oncogenic 
HPV infection among women living in the urban 
and rural communities of Edo state Nigeria? 
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2. What are the factors associated with the 
difference in prevalence of oncogenic human 
papillomavirus infections between these 
geographical areas? 

3.1. HYPOTHESIS 

3.1.1. Null Hypothesis 

There are no differences in the pattern and 
correlates of infections with high risk HPV between the 
urban and rural communities of Edo state Nigeria. 

3.1.2. Alternative Hypothesis 

There are differences in the pattern and correlates 
of infection with high risk HPV between the urban and 
rural communities of Edo state Nigeria. 

3.2. Aims and Objectives of the Study 

The general aim of this study was to determine the 
pattern of high risk HPV infection among women living 
in urban and rural communities of Edo state Nigeria. 

3.2.1. Specific Objectives 

1. To determine prevalence of HR-HPV infection 
among subsets of samples of women from rural 
and urban communities of Edo state. 

2. To determine the various high-risk HPV subtypes 
common within the two sub regions. 

3. To compare and correlate the effect of risk 
factors on the pattern of occurrence of HR-HPV 
infection in both settings. 

4. MATERIALS AND METHODS 

4.1. Study Area 

The study was conducted in Edo State. The State 
lies between longitude 5 degrees East and 6.45 
degrees east, and latitudes 6.1 degrees North and 7.30 
degrees north. It has a total land area of 19,281.93 
square kilometers. The State is bounded by Delta State 
to the South, Kogi State to the North, Ondo State to the 
West and the River Niger along the Eastern border 
[7, 6]. 

Edo State is an inland State in Southern Nigeria, 
one of the six (6) States in South-South Nigeria. Edo 
State is divided into three senatorial districts namely 
Edo North, Edo Central and Edo South. There are 
eighteen local government areas in the State with six in 
Edo North, five in Edo Central and seven in the Edo 

South. The State administrative capital, Benin City is in 
Edo South Senatorial District [18]. 

The study was carried out across two Senatorial 
Districts of the State with urban and rural communities 
selected from the south and central senatorial districts 
of the state. The population criteria by the United 
Nation’s Economic Commission for AfricA [19], was 
strictly followed in delineating the urban from the rural 
communities in this study. 

4.2. Study Design 

This was an analytical cross-sectional study.  

4.3. Study Population 

Eligible women who consented and met the 
inclusion criteria were recruited for the study. 

4.4. Inclusion Criteria 

This study included women who were 18yrs or 
more, drawn from the rural and urban communities of 
Edo state. No subject was recruited twice.  

4.5. Exclusion Criteria 

1. History of hysterectomy with removal of the 
cervix; 

2. History of anogenital, breast, oral, esophagus, 
lung, bladder, liver, or cervical cancer. 

3. Women who have undergone cervical cone 
biopsy. 

4. Those with intact hymen (virgins). 

5. Mentally challenged women. 

6. Women with vaginal bleeding. 

7. Pregnant women. 

4.6. Sample Size 

The sample size was calculated using the formula 
for cross sectional study based on the study done 
recently at Ile-Ife which gave a prevalence for high risk 
oncogenic HPV infection as 21.6% [20]. 

Assuming there are equal number of cases in both 
population (Rural and Urban) under study (n1=n2=n1) in 
the two sub samples, the statistical formula79 for n1= 
2Z2pq/d2 where; 
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Z = standard normal deviation which is 1.96, 

P = proportion of clients positive for HR HPV = 21.6% = 
0.216. 

q = proportion of persons negative for HR HPV = 1-
0.216 = 0.784, 

d = Assuming the observed difference of 10% at a level 
of significance of 5%, 

Therefore, n1 = 2×1.962×0.216 x 0.7840.12=130.11. 

Approximate 130 samples per population. 

Assuming the non-response rate (NR) of 10%, with 
90% response rate, 

Sample per population = 130.110.9 =144.56. 

Therefore minimum sample size per study group 
was 145. 

Therefore 290 women were recruited for the study. 

4.7. Sampling Techniques 

In this study, 290 subjects were recruited, with 145 
women recruited per study population (urban and rural 
dwellers). The sampling method employed was 
multistage sampling technique. 

4.8. Data Collection 

4.8.1. Structured Questionnaire 

Questionnaires were administered to collect 
relevant information after informed consent. This 
included detailed information on sociodemographic, 
sexual and reproductive history. Each interview was 
conducted prior to cervical screening and specimen 
collection. A local interpreter was made available for 
those who did not understand the information 
contained in the questionnaire. 

Enrolled women where administered a structured 
questionnaire consisting of; 

Section A: Biodata and socio-demographic 
characteristic.  

Section B: Sexual and reproductive history. 

Section C:  Social History. 

Section D: Results of screening test (13 high risk 
HPV subtypes 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 
58, 59, 68), 

and collection of cervical sample from recruited 
subjects. 

4.9. Clinical Examination and Specimen Collection 

Clinical examinations and specimen collection 
where performed using standardized techniques. Each 
of the participants was placed in a dorsal position after 
informed consent under the assistance of a nurse, with 
the legs flexed at the hip and knees, and abducted. 
The labia were parted with gloved thumb and index 
finger. An unlubricated sterile, plastic disposable 
Cusco’s speculum, was gently passed and fixed to 
visualize the cervix under a bright light source. 
Excessive mucous or extra secretions were removed 
using dry sterile cotton swabs. Cervical samples were 
collected using the female sample collection kit 
designed for collection and temporary storage of 
cervical specimen. This kit was comprised of sample 
vial, collection brush (a cytobrush cervical cell sampler) 
and 3.5mls of preservation solution. 

The cytobrush cervical cell sampler was introduced 
into the endocervical canal and scraped by a 360-
degree rotatory movement (3-5 rotatory movements). 
The brush was then gently drawn out of the holder and 
placed in the specimen vial which was a 5-ml vial, 
containing 3.5mls of preservation solution (serving as 
specimen transport medium). The lid of the specimen 
vial was screwed tightly and properly labelled. 

4.9.1. HPV DNA Testing 

The residual cell suspensions from the female 
cervical cell collection kit was frozen at -20°C until the 
desired number of samples where achieved. The 
frozen samples where then transported to Molecular 
Diagnostics laboratory Nigeria Limited, Lagos State 
Nigeria in iced cold packs for analysis using the 
hybribio 21 HPV Geno array test kit which uses PCR 
amplification and flow through hybridization technology 
to characterize the HPV genotypes. This processes 
involved included DNA extraction, PCR amplification, 
Flow-through hybridization and Result interpretation. 

4.9.1.1. DNA Extraction 

Aliquots of cervical samples were repeatedly 
centrifuged at 14,000 rounds per minutes for 3 times 
each lasting 5 mins. 

After each centrifuge, supernatant was discarded 
and buffer solutions added respectively to the 
remaining suspension. 
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DNA was extracted by the lysis of cells, isolation, 
precipitation and purification. 1 ml of sample was then 
pipetted for PCR amplification. 

4.9.1.2. PCR Amplification 

All PCR reagents were spun for 5 minutes. PCR 
master mix solution was prepared by mixing 
appropriate quantities of PCR-mix solution and DNA 
Taw polymerase for each reaction tube. 

One microliter of DNA template was added to each 
PCR tube. The solution was centrifuged for a few 
seconds and subsequently placed in a thermal cycler 
for DNA amplification 

4.9.1.3. Flow-through Hybridization 

The PCR products were denatured at 95˚C for 
5mins. The HybriMem HPV-21 DNA microarray 
membrane marked with 21 HPV genotype probes was 
put in place. The PCR products and the pre-warmed 
hybridization solution were mixed together and then 
added into sample wells. It was thereafter incubated for 
20 mins and blocking solution added. The membrane 
was washed with hybridization solution and enzyme 
conjugate added to display the result. 

4.9.1.4. Result Interpretation 

Solution membranes were dried on absorbent 
paper. A positive result was indicated by a clearly 
visible indigo dot. The HPV genotype result was 

determined according to the position of specific probes 
on the HybriMem HPV-21 membrane. Multiple dots 
indicated multiple infections. 

Actual HPV types were determined by comparison 
of the position of the dots to known reference points 

4.9.2. Data Analysis 

Data was analyzed using SPSS 20 (Statistical 
Program for Social Science Version 20) statistical 
package. The mean and standard deviations where 
calculated for quantitative variables, while charts, 
graphs and tables were used to depict qualitative 
variables. The Chi-square test was used to compare 
the differences between proportions. Correlates were 
assessed using bivariate analysis and logistic 
regression. All statistical analysis was at 5% level of 
significance with p≤0.05 (95% confidence level). 

4.9.2.1. Ethical Consideration 

Approval for the study was obtained from the Ethical 
committee of the Irrua Specialist Teaching Hospital. 
Ethical considerations in this study was based on the 
general ethical principles as applicable to human 
subjects. These are respect for persons, beneficence, 
non-maleficence and justice. 

5. RESULTS 

The study included 145 urban and 145 rural women 
giving a total of 290 participants. 

Table 1: Socio-Demographic Characteristics of Respondents 

Variables 
Urban  

N=145(%) 
Rural 

N=145(%) 
Total  

N=290(%) 

Age group 
18 – 24 
25 – 34 
35 -  44 
45 – 54 

55 & above 

 
4 (2.8) 

40 (27.6) 
51 (35.2.) 
26(17.9.) 
24 (16.6) 

 
23(15.9) 
54(37.2) 
29(20.0) 
15 (10.3) 
24 (16.6) 

 
27(9.3) 
94(32.4) 
80(27.6) 

41(14.1%) 
48(16.6) 

Mean(SD)  Age   40.841(11.02) 37.193(13.01) 39.02(12.17) 

Education status 
No Education 
I0 Education 
20 Education 
30 Education 

 
2 (1.4) 

47 (32.4) 
28 (19.3) 
68(46.9) 

 
11(7.6) 
33(22.7) 
52(35.9) 
49 (33.8) 

 
13(4.5) 
80(27.6) 
80(27.6) 
117(40.3) 

Marital status 
Single 

Married 
Divorced 

Seperated 
Widowed 

 
8 (5.5) 

115 (79.3) 
6(4.1) 
4(2.8 ) 

12 (8.3) 

 
39(26.9) 
80(55.1) 
0(0.0) 

12 (8.3) 
14 (9.7) 

 
47(16.2) 
195(67.2) 

6(2.1) 
16(5.5) 
26(9.0) 

Marital setting  
Single  

Monogamy  
Polygamy  

 
13(9.0) 
96(66.2) 
36(24.8) 

 
35(24.1) 
78(53.8) 
32(22.1) 

 
48(16.6) 
174(60.0) 
68(23.4) 
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The age was categorized into five age groups which 
include 18-24years, 25-34years, 35-44years, 45 to 
54years and ≥55years. The mean age for women from 
urban and rural communities where (41.0±11.0) and 
(37.0±13.0) respectively, with most of the urban women 
belonging to the age group 35-44years (35.2%) while 
most of the rural women belonging to the age group 
25-34years (37.2%). The overall mean age of 
participants was 39.0±12.0. 

Urban women attained higher (tertiary) levels of 
education than the rural women (46.9% vs 33.8%). 
Rural women had a higher number of women with no 
level of education, than the urban women (1.4% of 
urban women vs. 7.6% of rural women). More urban 
than rural women were married and in monogamous 

setting (66.2% vs. 55.1%). The rate of polygamy was 
comparable among urban and rural women (24.8% vs 
22.1%). (Table 1) 

Self -reported HIV status was positive in 0.7% of the 
participants as shown in Figure 1. 57.2% were negative 
while 42.1% were unaware of their HIV status 

There was no statistically significant difference in 
the age at coitarche between the urban and the rural 
women (19.75±2.52 vs 19.15±2.69 p-value 0.051) 
however the urban women were more likely to engage 
in protected sexual intercourse than the rural women, 
with condom use rate of 40.7% for urban women vs. 
33.1% for rural women as in Table 2A. 

 
Figure 1: Self-reported HIV Status. 

Table 2A: Reproductive and Sexual-Behavioural Profile of the Participants 

Variables 
Urban 

N=145(%) 
Rural 

N=145(%) 
Total 

N=290(%) 
P-value 

Coitarche  
10-14yrs 
15-17yrs 
≥18yrs 

 
9(6.2) 
14(9.7) 

122(84.1) 

 
19(13.1) 
23(15.9) 

103(71.0) 

 
28(9.7) 
37(12.8) 

225(77.6) 

0.051 

Mean(SD), age at Coitarche  19.75(2.52) 19.15(2.69) 19.45(2.62)  

Sexual partners 
(life time) 

1-2 
3-4 
≥5 

 
106(73.1) 
29(20.0) 
10(6.7) 

 
85(58.6) 
37(25.5) 
23(15.9) 

 
191(65.9) 
66(22.8) 
33(11.4) 

0.001 

Mean sexual partners(SD) 2.13(1.18)2( 2.71.47) 2.42(1.36)  

Parity 
0 
1 

2-4 
≥5 

 
15(10.3) 
8.0(5.5) 
79(54.5) 
43(29.7) 

 

 
55(37.9) 
0.0(0.0) 
46(31.7) 
44(30.3) 

 
70(24.1) 
8.02.8) 

125(43.1) 
87(30.0) 

 

Mean parity(SD) 4.05(2.54) 2.97(2.66) 3.51(2.65)  
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The life time sexual partners were statistically lower 
among women living in urban communities compared 
to those living in the rural communities with mean life 
time sexual partners (2.13 ± 1.18 vs. 2.72±1.47) for 
urban and rural women respectively and p-value 0.001 
as in Table 2A. Mean parity was significantly higher 
among the urban than the rural women 4.05±2.54 vs. 
2.97±2.66 as in Table 2B. 

Utilization of HPV vaccine in this study was 
statistically significantly lower among the urban 
dwellers. Male condom use, genital cutting and number 
of smokers were comparable across both settings. 

The total number of women who were positive to 
high risk HPV infection was 23 out of the 290 women 
sampled in both setting. This gave a total prevalence of 
7.9%. Eleven (11) women from the urban dwellers and 
twelve (12) women from the rural dwellers where 
positive to high risk HPV infection giving a prevalence 
of 7.6% and 8.3% in urban and rural communities 
respectively. (8.3% vs 7.6%, p-value = 0.82) as shown 
in Table 3 below. 

A total of 23 of the 290 women sampled in both 
setting tested positive to 8 high risk HPV serotypes 
which included types 16,18,31,35,45,51,52 and 58. 
Eleven (11) of the 145 urban women tested positive to 
eight (8) high risk HPV serotypes 
(16,18,31,35,45,51,52 and 58) while 12 of the 145 
women sampled in the rural communities were positive 
to four (4) HPV serotypes including types 16,35,45 and 
52. 

HPV subtypes 16 and 18 contributed the highest 
prevalence with 45.5% in the urban setting versus 
33.3% in the rural setting, with an overall prevalence of 
39.1%.  

Co-infection occurred in 39.1% of both urban and 
rural women who tested positive for high risk HPV 
infection. Co-infection of 45 and 58 was highest among 
urban participants (18.2%) while co-infection of 45 and 
52 was highest in rural participants (33.3%). Urban 
women had variable coinfection (31,51; 35,45; 45,52; 
45,58) whereas in rural women, co-infection occurred 
with Type 45,52. 

Table 2B: Reproductive and Sexual-Behavioural Characteristics of Respondents 

Variables 
Urban  

N=145(%) 
Rural 

N=145(%) 
Total  

N=290(%) 
P-Value 

Ever used a male condom 
Yes 
No 

 
59(40.7) 
86(59.3) 

 
48(33.1) 
97(66.9) 

 
107(36.9) 
183(63.1) 

0.181 

Genital cutting 
Yes 
No 

 
67(46.2) 
78(53.8) 

 
57(39.3) 
88(60.7) 

 
124(42.8) 
166(57.2) 

0.235 

Ever had hpv vaccine 
Yes 
No 

 
0(0.0) 

145(100) 

 
16(11.0) 
129(89.0) 

 
16(5.5) 

274(94.5) 
< 0.0001 

Smoking 
Yes 
No 

 
4(2.8) 

141(97.2) 

 
8(5.5) 

137(94.5) 

 
12(4.1) 

278(95.9) 
0.240 

 
Table 3: Prevalence of High Risk HPV In Subset Of Samples From Rural and Urban Communities. Result Of High Risk 

HPV Test 

Result of HPV-DNA 
 

Positive Negative 
Total 

Urban Result of High Risk HPV-DNA Test. N (%) 11(7.6) 134(92.4) 145(100.0) 
Study Area 

Rural Result of High Risk HPV-DNA Test. N (%) 12(8.3) 133(91.7) 145(100.0)  

Total Result of HPV-DNA       23(7.9)     267(92.1)        290(100.0) 

X2
 = 0.47 P-value 0.82. 
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Type 16 was more common as single high-risk HPV 
serotype across both setting 27.3% vs. 33.3% in urban 
and rural women respectively. Serotype 18 was only 
detected in the urban women in this study (18.2%). 
Serotype 35 was found more frequently in rural setting 
(33.3%), while serotype 45 did not occur in isolation, 
but coexisted with other high-risk HPV subtypes 
(35,52,58). This is shown in Table 4. 

Age less than 24yrs and delayed coitarche of 15-
17years was associated with no prevalence of High risk 
HPV infection in both setting (p-value 0.010) whereas 
sexual activity irrespective of the numbers and higher 

parity were statistically associated with high risk HPV 
positivity (p-0.041) and (p-0.0001) respectively as in 
Table 5 above. 

Infected women reported a higher mean number of 
life time sexual partners in urban and rural women 
compared to those who tested negative (3.4 ± 1.4 vs. 
2.0±1.1) and (2.8±1.0 vs 2.7± 1.5) in urban and rural 
women respectively as in table 6A. The mean age at 
coitarche in both setting was lower in high risk HPV 
positive women than HPV negative women (19±3yrs vs 
20±3years) Table 6B. 

Table 4: Distribution of High Risk HPV Subtypes 

 Study Area   

 
Urban (N=11) 

Urban % 
(n/11) 

Rural 
(N=12) 

Rural % 
(n/12) 

Total 
(N=23) %Total 

(n/23) 

16 3 27.3 4 33.3 7 30.4 

18 2 18.2 0 0.0 2 8.7 

31,51 1 9.1 0 0.0 1 4.3 

35 1 9.1 4 33.3 5 21.7 

35,45 1 9.1 0 0.0 1 4.3 

45,52 1 9.1 4 33.3 5 21.7 

Viral Serotype 

45,58 2 18.2 0 0.0 2 8.7 

Total 11 100.0 12 100.0 23 100.0 

 

Table 5: Correlates of Hr-Hpv Infection, Comparing Urban to Rural Women in Edo State (N=290) 

Variables 
Prev of HRHPV 

Urban (%) 
Prev OF HRHPV 

Rural (%) 
Total (%) 

P-Value 
 

Age Group 
18 – 24 
25 – 34 
35 – 44 
45 – 54 

55 and above 

 
0.0 
5.0 
9.8 
7.7 
8.3 

 
0.0 
14.8 
0.0 
0.0 
16.7 

 
0.0 
10.6 
6.3 
4.9 
12.5 

 

 
0.010* 

Coitarche  
10-14yr 
15-17yr 
≥18yr 

 
55.6 
0.0 
4.9 

 
0.0 
0.0 
11.7 

 
17.9 
0.0 
8.0 

0.08 

Sexual Partners 
1-2 
3-4 
≥5 

 
1.9 
24.1 
25.0 

 

 
10.4 
10.8 
0.0 

 
5.5 
16.7 
6.5 

0.041* 

Parity 
0 
1 

1-4 
≥5 

 
0.0 
0.0 
2.5 
20.9 

 
14.5 
0.0 
8.7 
0.0 

 
11.4 
0.0 
4.8 
10.3 

<0.0001* 
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Condom use and female circumcision did not appear to 
positively correlate with risk for HPV infection in both 
setting.  

The HPV vaccination rate in this study was 5.5%. 
The 16 women vaccinated, where from the rural region 
of the state. These women also tested negative to high 
risk HPV infection. 

DISCUSSION 

The prevalence of high risk HPV infection in this 
study is 7.9%. The urban women had a prevalence of 
7.6%, while the rural women had a relatively higher 
prevalence of 8.3%. The prevalence reported in this 
study is comparable with the point prevalence of HPV 
infection worldwide which is 10.1% [21]. The overall 
prevalence of 7.9% is at variance with the prevalence 
which has been reported in some parts of Nigeria 
including 21.6% in Ille-Ife, [22], 19.7% in Okene central 
Nigeria [23], 37% in Abuja Nigeria [24] and 76% in 
kano [25]. A similar study done in Mali [26] which 

recruited women in rural and urban communities in 
same state in Mali, had an overall prevalence of 18%, 
however the prevalence of 12% among the urban 
women is comparable to that found in this study [26]. 

The International Agency for Research on Cancer 
(IARC) on HPV prevalence in various countries Survey 
described inconsistent trend in HPV infection in Africa. 
The lower prevalence of HR-HPV seen in this study is 
not easily explained by the methodology. In this study, 
a population that is generally very receptive of medical 
research studies was encountered and were eager to 
participate, regardless of current or previous medical 
conditions or experiences. The sampling techniques 
produced samples that were comparable on many 
socio-demographic characteristics, providing evidence 
that the women who decided to participate were similar 
across the settings. The baseline differences that was 
apparent-for example, the lower number of 18–24year-
old urban women, did not appear to bias the overall 
prevalence figures within settings, as demonstrated by 
subgroup prevalence figures. 

Table 6A: Characteristics of HR-HPV+ AND HR-HPV- Women, by Region (n=290) 

HPV Status of Respondents 

Urban Rural Variables 

Positive Negative Positive Negative 
P-Value 

Age, years 
Age at menarche 
Age at coitarche 
Sexual partners 

Parity  

41.8(10.4) 
14.1(1.0) 
17.6(3.6) 
3.4(1.4) 
6.3(1.8) 

40.8(11.1) 
14.6(0.8) 
20.0(2.4) 
2.0(1.1) 
3.9(2.5) 

40.0(12.6) 
14.3(1.0) 
19.7(1.8) 
2.7(1.0) 
1.3(2.0) 

36.9(13.1) 
14.4(1.0) 
19.1(2.8) 
2.7(1.5) 
3.1(2.7) 

0.710 
0.570 
0.940 
0.046 

0.0001 

 

Table 6B: Correlates of HR-HPV Infection Comparing Urban to Rural 

Urban Rural 
Variables 

HPV positive     n (%) HPV negative n(%) HPV Positive   n (%) HPV Negative n(%) 
P-Value 

HIV 
Positive 
Negative 
Unknown 

 
0(0.0%) 
5(5.8%) 
6(10.5%) 

 
2(100%) 

81(94.2%) 
51(89.5%) 

 
0(0.0%) 
4(5.0%) 
8(12.3%) 

 
0(0.0%) 

76(95.0%) 
57(87.7%) 

0.552 

Condom use 
Yes  
No  

 
5(8.5%) 
6(7.0%) 

 
54(91.5%) 
80(93.0%) 

 
8(16.7%) 
4(4.1%) 

 
40(83.3) 
93(95.9) 

0.305 

Genital cutting 
Yes 
No  

 
7(10.4) 
4(5.1) 

 
60(89.6) 
74(94.9) 

 
4(7.0) 
8(9.1) 

 
22(84.6) 

111(93.3) 
0.146 

HPV vaccination 
Yes 
No  

 
0(0.0) 

11(7.6) 

 
0(0.0) 

134(92.4) 

 
0(0.0) 

12(9.3) 

 
16(100%) 
117(90.7) 

<0.0001 
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The higher prevalence in other studies done in 
Nigeria, may probably be since most of these studies 
were hospital based studies conducted within one 
region of the state while this, was a population based 
study conducted in two regions of the state. Also, some 
of the few studies on high risk HPV prevalence 
available in Nigeria did not focus solely on high risk 
HPV infection as done in this study, but also included 
other subtypes of HPV infection in the overall studies. 
Apart from the differences in sexual behavioral 
practices between the Nigerian and Malian women in 
these two studies (lower mean age at coitarche, higher 
number of sexual partners and higher polygamy among 
the Malian women), the higher risk could be explained 
by intrinsic biological and cultural characteristics, or to 
environmental factors associated with this ethnic group; 
these possibilities were not taken into consideration in 
this study, but should be analyzed in further studies. 
The laboratory method of analyzing the samples may 
also not have contributed to the difference in 
prevalence recorded in both setting as the specificities 
and sensitivities of polymerase chain reaction and 
other laboratory modalities such as hybrid capture 2 
assays are comparable. While this study employed 
Polymerase Chain Reaction (PCR) in analyzing all 
samples, the study from Mali combined both PCR and 
Hybrid capture to analyze the samples from urban and 
rural women recruited in Mali. Previous HPV surveys in 
Sub-Saharan Africa have generally shown relatively 
high prevalence with some variations, depending on 
how women were selected and how HPV was tested 
for.81Using the Hybrid Capture (HC) assay, 17% 
prevalence of HR-HPV types was found in rural 
Uganda, while a prevalence of 8.2% was found in 
women in rural India [27]. Polymerase Chain Reaction 
(PCR)-based assays showed HPV prevalence of 40% 
in rural Mozambique, 31% in Harare, Zimbabwe, 18% 
in Dakar and Pikene, Senegal, and 44% in Nairobi, 
Kenya [28]. 

The age-specific point prevalence of cervical high-
risk HPV infection in this study was higher in two age 
groups in both setting. Among the urban women, the 
prevalence was higher in women aged 35-44 and 
women ≥55years while in the rural setting, it was 
highest at age 25-34years and above 55years. This 
age pattern in both setting are comparable to the 
pattern of age distribution of human papilloma viral 
infection as reported in a study from rural Nigeria in 
which the peak prevalence in young women was 
accompanied by a second but smaller increase in 
prevalence among older women [29,30]. This also 

followed the pattern as reported by a South American 
study83 in which the peak prevalence of high risk HPV 
infection followed a U-shaped curve; with first peak in 
women under 30years, and second peak in women 
above 55yrs. In two other sub-Saharan African studies, 
HPV prevalence showed no significant decline with 
age, and indeed, in one of these two studies high-risk 
HPV were more frequently detected in older than 
younger women [15]. 

The peak age prevalence in this study in both 
setting also corresponded to the peak age prevalence 
of cervical intra-epithelial neoplasia at age 25-35 years 
and above 40yrs of age worldwide [6]. This further 
buttress the relationship between high-risk HPV 
infection and dysplastic changes of the cervix.  

The viral serotypes identified in this study within the 
urban and rural sub regions of Edo state were types 
16,18,31,35,45,51,52 and 58. Urban women tested 
positive to eight (8) high risk HPV serotypes 
16,18,31,35,45,51,52 and 58 while the rural dwellers 
were positive to four (4) of the HPV serotypes including 
types 16,35,45 and 52. The presence of more high risk 
HPV subtypes among the urban women may be related 
to higher population mobility including immigration of 
populations who may be at higher risk of HPV 
seropositivity of varied types. Inter-ethnic sexual 
contact and racial mixing which is more common in the 
urban communities could have also accounted for this 
difference as has been reported in California USA [31]. 
HPV subtypes 16 and 18 contributed the highest 
prevalence with 45.5% in the urban setting and 33.3% 
in the rural setting, with an overall prevalence of 39.1%. 
This is worrisome considering the oncogenic potential 
of these two subtypes of high risk HPV. Urban women 
had variable coinfection (31, 51; 35, 45; 45, 52; 45, 58) 
whereas among rural women, co-infection occurred 
with Type 45, 52. Type 45 did not occur in isolation but 
coexisted with other HPV types (89% of women who 
had more than one type).  HPV type 16 was the single 
most common HR-HPV (30.4%), found in this study. 
This is consistent with previous studies done in Sub-
Saharan Africa [13,83,84,85]. It was followed by HPV 
type 35 which was 21.7%. In Mozambique HPV 35 was 
found to be slightly higher than HPV16[32]. 

Importantly in this study was that serotype 45 was 
not found in isolation in any of the women who tested 
positive for high risk HPV infection, but coexisted with 
other subtypes, and was equally distributed among the 
urban and rural women in this study. This followed a 
similar pattern as has been reported in South America 
and other HPV co-infection studies [33,34,35]. 
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It has been established that the transmission of the 
human papillomavirus is predominantly by sexual 
contact. Early sexual debut and multiple sexual partner 
are known risk factors. Other routes have been shown 
to be of lesser significance [36]. In this study sexual 
activities irrespective of the number of partners and 
higher parities were statistically associated with a 
positive high risk HPV status in both urban and rural 
participants. The HR-HPV positive women had a lower 
mean age at first sexual intercourse compared to HR-
HPV negative women (17.6 ±3.4years vs. 20.0 ± 
2.4years) in the urban setting. This was not the case in 
rural setting. The infected women in the rural setting 
had a higher mean age at coitarche. Furthermore, the 
infected women reported a higher mean number of life 
time sexual partners in urban setting. The idea that the 
higher rural prevalence of 8.3% compared to the urban 
prevalence of 7.9% in this study is driven by that 
group’s riskier sexual behavior-a somewhat lower 
mean age at first intercourse and slightly higher 
number of partners, is refuted by the lack of a 
convincing association between either of those risk 
factors and HR-HPV status in the rural women. These 
factors were more convincing among those who were 
positive within the urban community. It is possible that 
the sexual and social network construction may 
inherently be different in the rural and urban setting. 
Also, what is obvious in the study is that the uptake of 
HPV vaccine was higher among the rural women. 5.5% 
of the rural women had received HPV vaccine at the 
time of this study, while non-had received the vaccine 
among the urban women. This may have offered some 
protection to some of these rural women with multiple 
sexual partners. 

It was observed in this study that a higher mean 
parity correlated positively with high risk HPV infection. 
This is consistent with a study done in south western 
Nigeria in which high parity correlated with positive 
HPV status among the study participants45 but was 
contrary to a South American study which could not 
demonstrate this relationship82. Historically, studies in 
the developing world-but not in developed countries-
have found a positive relationship between parity and 
HPV or cervical cancer. This phenomenon suggests 
that the measured relationships with parity may be the 
result of residual confounding due to sexual activity[26]. 
There is still insufficient data to give final conclusions 
about the effect of number of births on the risk of HPV 
infections. For some factors, such as female 
circumcision and use of condoms, the sample was too 
homogenous to detect any meaningful association with 
HR-HPV status. 

There was also no meaningful association between 
HIV infection in this study and high risk HPV status. 
This probably may be due to the very low HIV infection 
rate in this study of 0.7%. Studies that have focused 
solely on high risk HPV infection among HIV positive 
women have found a higher infection rate [37-39].  

This study had some limitations. First, as with all 
studies using self-reporting of variables, especially 
variables of a sensitive sexual nature, the quality of our 
data was contingent on accurate reporting. Secondly, 
because of the cross sectional design of this study 
temporal trends of potential correlates of HPV and the 
risk factors for persistent HPV infections could not be 
examined. With continued follow up of this population 
and repeated sampling, it is possible to be able to 
report the pattern and spectrum of persistent HPV 
infection in future. 

CONCLUSION 

This study showed that the prevalence of high risk 
HPV infection do not differ significantly between the 
urban and rural sub regions of Edo state Nigeria. 
However, variations exist in the HPV subtypes such 
that the urban dwellers are more exposed to varied 
high risk HPV serotypes than the rural dwellers. HPV 
vaccination, low parity, age less than 24yrs and 
delayed sexual debut in this population were protective 
features of high risk HPV infection. Strengthening 
reproductive and sexual education in both males and 
females with focus on HPV vaccination, delaying 
sexual activities and reduction in number of childbirth 
are strategies which could prevent high risk HPV 
infection and cervical cancer in these communities.   

RECOMMENDATIONS 

It is advocated that HPV vaccines made available to 
urban and rural dwellers in Edo State taking into 
cognizance the peculiarities of HPV genotypes present 
in these communities. Establishment of laboratory 
facilities for HPV DNA typing which is accessible and 
affordable to the general public in various regions will 
improve HPV screening rate in Nigeria  

Population based study of this nature needs to be 
replicated in other Sub-regions in Nigeria for further 
characterization of HR-HPV status and genotypes in 
these environments as well follow up studies for viral 
persistence as these would strengthen the preventive 
measures for cervcal cancer Nationwide. 

 



22      International Journal of Gynecological and Obstetrical Research, 2017, Vol. 5 Okoeguale et al. 

REFERENCES 

[1] Hussain GA, Saleh H and Ibraheem M. Frequency of Human 
Papilloma Virus (HPV) subtypes 31,33,35,39 and 45 among 
Yemeni Women with Cervical Cancer Infectious Agents and 
Cancer 2015; 10: 29. DOI 10.1186/s13027-015-0026-9 

[2] Balogun MR, Odukoya OO, Oyediran MA and Ujomu PI. 
Cervical Cancer Awareness and Preventive Practices; A 
challenge for female urban slum dwellers in Lagos, Nigeria. 
Afr J Reprod Health [Internet] 2012; 16: 75-82. 

[3] Eze J, Umeora O, Obuna J, Egwuatu V and Ejikeme B. 
Cervical Cancer Awareness and Cervical Screening Uptake 
at the Mater Misericordiae Hospital, Afikpo, Southeast 
Nigeria. Annals of African Medicine 2012; 238. 
https://doi.org/10.4103/1596-3519.102856 

[4] World Health Organization. Human Papillomavirus and 
related cancers, Fact Sheet 2014. WHO/ICO HPV 
Information Centre. info@hpvcentre.net/www.hpvcentre.net. 

[5] Oche MO, Kaoje AU, Gana G and Ango JT. Cancer of the 
Cervix and Cervical Screening: Current Knowledge, attitude 
and practices of female health workers in Sokoto, Nigeria in 
International Journal of Medicine and Medical Sciences 
2013; 5(4): 184-190. 

[6] Christine HH. Premalignant and Malignant Disorders of the 
Uterine Cervix, in Current diagnosis and treatment, obstetrics 
and gynaecology, McGraw-Hill companies Inc, Tenth Edition 
2007; 50: 843-848. 

[7] Ferlay J, Shin HR, Bray F, Mathers DC and Parkin DM. 
Cancer Incidence and Mortality Worldwide, IARC Cancer 
Base 2010; No.10. 

[8] Clifford G, Franceschi S, Diaz M, Munoz N and Villa LL. HPV 
type-distribution in women with and without cervical 
neoplastic diseases, Vaccine 2006; chap 3(24(3)): S26-S34. 

[9] Sowjanya AP, Jain M, Poli UR, Padma S and Das M. 
Prevalence and Distribution of High-risk Human Papilloma 
Virus (HPV) types in Invasive Squamous Cell Carcinoma of 
the Cervix and in normal Women in Andhra Pradesh, India. 
BMC Infect 2005; 5: 116. 
https://doi.org/10.1186/1471-2334-5-116 

[10] Tristam A and Fiander A. Human Papilloma Virus (including 
vaccines). Obstet Gynaecol Reprod Med 2007; 17(11): 324. 
https://doi.org/10.1016/j.ogrm.2007.08.006 

[11] Bello FA, Enabor OO and Adewole IF. Human Papilloma 
Virus Vaccination for Control of Cervical Cancer: A Challenge 
for Developing Countries in Afr J Reprod Health 2011;  
15(1): 25. 

[12] Tsuand VD and Levin CE. Making the Case for Cervical 
Cancer Prevention: what about equity?" In Journals of 
Reproductive Health Matters 2008; 16(32): 104-112. 

[13] Denny L, Quinn M and Sankaranarayanan R. In Screening 
for Cervical Cancer in Developing Countries. Vaccine 2006; 
(24)3: 71-77. 
https://doi.org/10.1016/j.vaccine.2006.05.121 

[14] WHO/ICO Information Centre on HPV and Cervical Cancer: 
HPV and Cervical Cancer in the 2007 Report. Vaccine 2007; 
25(3): C1-C230. 

[15] Thomas JO, Herrero R, Omigbodun AA, Ojemakinde K, Ajayi 
IO, et al. Prevalence of Papillomavirus Infection in Women in 
Ibadan, Nigeria: A Population-Based Study. Br J Cancer 
2004; 90: 638-645. 
https://doi.org/10.1038/sj.bjc.6601515 

[16] WHO/ICO. Information Centre on HPV and Cervical Cancer: 
Human Papillomavirus and Related Cancers in Mali, 
Summary Report 2010. [http://www.who.int/hpvcentre/en/] 

[17] Kling M and Zeichner JA. The Role of the Human 
Papillomavirus (HPV) Vaccine in Developing Countries. In 
International Journal of Dermatology 2010; 4: 377-379. 
https://doi.org/10.1111/j.1365-4632.2010.04316.x 

[18] Executive Summary. Edo State Government Strategic Health 
Development Plan (2010-2015), Edo State Ministry of Health, 
March 2010. 

[19] Ojeifo O, Magnus M, Joseph O and Eseigbe E. 
Categorization of Urban Centres in Edo State, Nigeria in 
IOSR Journal of Business and Management (IOSRJBM); 
ISSN: 2278-487X 2012; 3(6): PP 19-25. www.iosrjournals.org 

[20] Fadahunsi OO, Omoniyi-Esan GO, Banjo AAF, Esimai OA 
and Osiagwu D, et al. Prevalence of High Risk Oncogenic 
Human Papillomavirus Types in Cervical Smears of Women 
Attending Well Woman Clinic in Ile Ife, Nigeria. Gynecol 
Obstet 2013; 3: 185. 
https://doi.org/10.4172/2161-0932.1000185 

[21] Baseman JG and Koutsky LA. The Epidemiology of Human 
Papillomavirus Infections. J ClinVirol 2005; 32(Suppl 1):  
S16-S24. 
https://doi.org/10.1016/j.jcv.2004.12.008 

[22] Arbyn M, Annemie H, Anja D, Freija V, Nancy T, Julie F, et 
al. Cervical Cancer Screening program and Human 
Papillomavirus (HPV) Testing part II: update on HPV primary 
screening-summary. Health technlogy assessment (HTA) 
Brussels: Belgian Health care Knowledge Center (KCE) 
2015; 238Cs. D/2015/10.273/16. 

[23] Schnatz PF, Markelova NV, Holmes D, Mandavilli SR and 
O'Sullivan DM. The prevalence of cervical HPV and 
cytological abnormalities in association with reproductive 
factors of rural Nigerian women. J Womens Health 2008; 17: 
279-285. 
https://doi.org/10.1089/jwh.2006.0295 

[24] Sally NA, Ayo OF, Eileen OD, Olayinka BO, Richard E, 
Cosette M, et al. Age-specific Prevalence of Human 
Papilloma Virus Infection among Nigerian Women in BMC 
Public Health 2014; 14: 656. 
http://www.biomedcentral.com/1471-2458/14/656. 

[25] Auwal IK, Aminu M, Atanda AT, Tukur J and Sarkinfada F. 
The Prevalence and Risk Factors of High-risk Human 
Papillomavirus Infections among women attending 
gynaecology clinics in Kano, Nothern Nigeria, in Bayero 
Journal of Pure and Applied Sciences 2013; 6(1): 67-71. 

[26] Nicholas HS, Samba OS, Cheick BT, Kamate B and 
Rokiatou D. Differences in Patterns of High-risk Human 
Papillomavirus Infection between Urban and Rural Low-
resource Settings in BMC Women's Health 2013; 13: 4. 

[27] WHO/ICO Information Centre on HPV and Cervical Cancer 
(2007) HPV and cervical cancer in the 2007. J Vaccine 2007; 
25(3): 230. 

[28] De Vuyst H, Claeys P, Njiru S, Muchiri L and Steyaert S. 
Comparison of pap smear, visual inspection with acetic acid, 
human papillomavirus DNA PCR testing and cervicography 
Int J Gynaecol Obstet 2005; 89: 120-126. 
https://doi.org/10.1016/j.ijgo.2005.01.035 

[29] Clarke MA, Gage JC, Ajenifuja KO, Wentzensen NA, Adepiti 
AC, Wacholder S, et al. A Population-based, Cross-sectional 
Study of Age Specific Risk Factors for High-risk Human 
Papillomavirus Prevalence in Rural Nigeria. Infect Agent 
Cancer 2011; 6: 12. 
https://doi.org/10.1186/1750-9378-6-12 

[30] Gage JC, Ajenifuja KO, Wentzensen NA, Adepiti AC, Eklund 
C, et al. The Age-specific Prevalence of Human 
Papillomavirus and Risk of Cytologic Abnormalities in Rural 
Nigeria: Implications for Screen-and-treat strategies. Int J 
Cancer 2012; 130: 2111–2117. 
https://doi.org/10.1002/ijc.26211 

[31] Molano M, Posso H, Weiderpass E, van den Brule AJ, 
Ronderos M, et al. Prevalence and determinants of HPV 
infection among Colombian women with normal cytology. Br 
J Cancer 2002; 87: 324-333. 
https://doi.org/10.1038/sj.bjc.6600442 
 



Prevalence and Determinants of High-Risk Human International Journal of Gynecological and Obstetrical Research, 2017, Vol. 5     23 

[32] Didelot-Rousseau M, Nagot N, Costes-Martineau V, Vallès X 
and Ouedraogo A. Human papillomavirus genotype 
distribution and cervical squamous intraepithelial lesions 
among high-risk women with and without HIV-1 infection in 
Burkina Faso. Br J Cancer 2006; 95: 355-362. 
https://doi.org/10.1038/sj.bjc.6603252 

[33] Chan PK, Chang AR, Cheung JL, Chan DP, Xu LY, et al. 
Determinants of cervical human papillomavirus infection: 
differences between high- and lowoncogenic risk types. J 
Infect Dis 2002; 185: 28-35. 
https://doi.org/10.1086/338010 

[34] Xi LF, Toure P, Critchlow CW, Hawes SE and Dembele B. 
Prevalence of specific types of human papillomavirus and 
cervical squamous intraepithelial lesions in consecutive, 
previously unscreened, West-African women over 35years of 
age. Int J Cancer 2003; 103: 803-809. 
https://doi.org/10.1002/ijc.10876 
 

[35] Stanley M, Pinto LA and Trimble C. Human Papillomavirus 
Vaccines— Immune Responses. Vaccine 2012; 30(Suppl 5): 
F83-7. 
https://doi.org/10.1016/j.vaccine.2012.04.106 

[36] Moodley JR, Constant D, Hoffman M, Salimo A, Allan B, 
Rybicki E, et al. Human papilloma virus prevalence, viral load 
and precancerous lesions of the cervix in women initiating 
highly active antiretroviral therapy in South Africa: a cross-
sectional study. BMC Cancer 2009; 9: 275-282. 
https://doi.org/10.1186/1471-2407-9-275 

[37] Oliveira LH, Rosa ML and Cavalcanti SM. Patterns of 
genotype distribution in multiple human papillomavirus 
infections. Clin Microbiol Infect 2008; 14: 60-65. 
https://doi.org/10.1111/j.1469-0691.2007.01887.x 

[38] Soto SC, Camargo M, Sanchez R and Leon S. prevalence of 
infection with high risk HPV in women in Colombia. Journal 
Compilation European Society of Clinical Microbiology and 
Infectious Diseases, CMI 2009; 15: 93-102. 

 

Received on 21-11-2017 Accepted on 10-12-2017 Published on 30-12-2017 
 
DOI: http://dx.doi.org/10.20941/2309-4400.2017.05.2 

© 2017 Okoeguale et al.; Licensee Synchro Publisher. 
This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License 
(http://creativecommons.org/licenses/by-nc/3.0/), which permits unrestricted, non-commercial use, distribution and reproduction 
in any medium, provided the work is properly cited. 
 


