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ABSTRACT 
 

Background: Cervical cancer is the second most common cancer in women globally after breast 
cancer. It is a preventable cancer with a well‑defined premalignant phase where treatment could 
be offered before invasive cancer develops. 

Original Research Article 
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Objective: To determine the prevalence, socio-demographic characteristics and serotypes of high-
risk HPV amongst positive women using self-sampling HPV-based cervical cancer screening. 
Methods: A cross-sectional pilot study in an urban setting in Lagos, Nigeria where one hundred 
women, following community-based counselling on cervical cancer and its prevention, underwent 
cervical cancer screening via self-sampling for hr-HPV. Structured questionnaires were 
administered for data collection. Appropriate instruction for self-sample collection using Flobam 
cervical sampling kit was given to each subject. The samples were processed using DNA analysis 
via PCR (polymerase chain reaction) amplification and flow through hybridization to identify the hr-
HPV serotypes. Women who tested positive for hr-HPV had colposcopic-guided biopsy. The data 
obtained were analysed using SPSS version 20.0. 
Findings: Almost all (97%) the women were successful at self-sampling. The prevalence of hr-
HPV positivity was 19% with peak (31.6%) of hr-HPV positivity observed in subjects aged 31-40 
years. HPV 53 was the commonest (36%) serotype, HPV 33 and 39 were the least (7%) identified 
and 47% of hr-HPV positive subjects had infection with two or more HPV serotypes. Two-third 
(66.7%) of hr-HPV positive subjects attended follow-up for colposcopy guided biopsy and 10.5% of 
the hr-HPV positive subjects had premalignant/malignant cervical lesion. 
Conclusion: Infection with more than one hr-HPV serotype is common in our study. Self-sampling 
modality of HPV cervical cancer screening is feasible in this environment. 
 

 
Keywords: Cervical cancer screening; high risk - human papilloma virus; hr-HPV screening; hr-HPV 

self-sampling; hr-HPV serotypes. 
 

1. INTRODUCTION 
 
Cervical cancer ranks as the fourth most 
commonly diagnosed and cause of cancer death 
among women globally [1]. Nigeria lacks a 
well‑implemented national cervical cancer policy, 
and late presentation of cervical cancer in 
majority of patients is common [2,3]. With the 
absence of organized screening policy, the 
screening offered to women occurs at the 
request of patients, suggestion of health 
personnel, or through awareness programs 
organized by individuals or non-governmental 
organizations [4]. Some of the screening 
programs are episodic, often concentrated 
around the period of cervical cancer prevention 
week or occasional infrequent free health 
services organized by politicians, philanthropists, 
and citizens in diaspora rather than being 
available all‑round the year [4]. 
 
It is a preventable cancer with well‑defined 
premalignant phase where treatment is possible 
before invasive cancer develops. Human 
papillomavirus (HPV) is a necessary cause of 
cervical cancer carcinogenesis, as at least one of 
the 15 identified genital high-risk HPV types were 
detected in 99.7% of cases [5]. HPV is the 
commonest viral infection of the reproductive 
tract and is one of the most common causes of 
sexually transmitted infection worldwide [6]. 
While most HPV infections are asymptomatic 
and self-limiting, persistent high risk HPV 

infection occurs in 10–15% of women and is 
associated with various forms of cancer [7]. HPV 
subtypes 16 and 18 were found to be the most 
pathogenic of the high-risk HPV types, together 
accounting for 70–80% of cervical cancers, 40–
50% of vulvar and oropharyngeal cancers and 
70–80% of anal cancers [8].  
 

Early detection of precursor lesions of cervical 
cancer through cytology screening has drastically 
reduced the incidence of the disease, especially 
in Western countries [9]. Conversely, in 
resource-constrained countries such as Nigeria, 
cervical cancer incidence and mortality have 
remained high [4]. However, cytology-based 
screening is labour and time intensive and lacks 
sensitivity and reproducibility in detecting 
precancerous cervical lesions or cervical cancer 
and sampling is clinician collected [10,11]. Lack 
of mass participation in this screening is a major 
challenge in developing countries [12]. There is 
now overwhelming evidence from randomized 
clinical trials that carcinogenic HPV DNA 
screening is more sensitive than cytological 
screening for detecting histological cervical intra-
epithelial neoplasia (CIN3) [13,14].  
 

HPV DNA test is widely recognized as the 
primary screening modality for cervical cancer 
worldwide [15]. The use of similarly effective and 
relatively more convenient, self-collected 
specimens, as against clinician-collected 
specimens, for high-risk human papillomavirus 
(HPV) DNA testing may increase cervical cancer 
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screening uptake among women in developing 
countries [15]. While geographical variation in 
HPV serotypes distribution exist, knowledge 
about the distribution of HPV serotypes in 
different regions of Nigeria would be useful in 
guiding optimal vaccination strategy [16]. 
 
Since most of the available data on cervical 
cancer screening in Nigeria are majorly hospital 
based [17], this pilot study was designed to 
screen women for cervical cancer via self-
sampling for hr-HPV test in the community and 
determine the prevalence, socio-demography 
and serotypes of high-risk HPV amongst positive 
women. 
 

2. MATERIALS AND METHODS 
 

2.1 Setting and Participants 
 
Following ethical approval for the Lagos State 
University Teaching Hospital, one hundred 
consenting and eligible women, in a community-
based prospective cross-sectional study which 
was conducted between 1st of November 2019 
and 29

th
 February, 2020. The study period 

comprises two-week hr-HPV sample collection 
period and 15weeks for sample processing, 
recall for colposcopy and processing cervical 
biopsy for histology. A randomly selected 
religious community in Ikeja, Lagos was engaged 
by meeting with its key religious and opinion 
leaders. Eight group meetings involving 15-20 
women each were conducted in which the study 
protocol and how the vaginal samples will be 
collected using the hr-HPV kit were explained. 
Eligibility Criteria:  
 
Healthy sexually active women aged between 21 
to 65 years were included in the study. Women 
who were less than 21 and above 65 years of 
age, those who were yet to have sexual                   
debut, pregnant, currently menstruating                           
or had undergone hysterectomy were                
excluded. 
 

2.2 Study Procedure 
 
All the participants had structured questionnaire 
administered to them by the researchers. 
Information was obtained on socio-
demographics, sexual health and behaviour, 
obstetrics and gynaecology history and cervical 
cancer screening history. They were all educated 
on how to perform the self-sampling collection of 
the vaginal specimen in groups of ten. Women 
who screened positive had follow-up colposcopy 

guided biopsy at the Colposcopy clinic of the 
Lagos State University Teaching Hospital. 
 

2.3 Sample Size Calculation 
 
The sample size was determined using the 
Leshe-kish formula single proportion [18], which 
is 
 

n=z2 p (1-p) /d2 
 
p = 6.2 %, using the prevalence of hr-HPV 
physician collected samples in Ile-Ife, Nigeria 
[19].  
d = 0.05 at confidence interval of 95%, 
z = 1.96 
n = 90.  
 
Allowing for ten percent attrition, a total of 100 
women were recruited for the self-test. 
 

2.4 Sample Collection 
 
Each participant had a Flobam cervical sampling 
kit. Each contained a pair of disposable gloves, a 
dry flocked swab, an information leaflet and a 
5ml-specimen bottle containing fixative. 
Convenient and private rooms were provided for 
self-sample collection. The women were taught 
to part their labia and gently introduce the flocked 
swab sampler gently into their vagina until a 
resistance was felt and then perform a 360 
degree rotatory movement with the swab in 
place. The swab was then removed and its tip 
broken along a marked line. The broken tip was 
then placed in the properly labelled specimen 
bottle containing the fixative and submitted at a 
designated collection centre from where they 
were transported within 2 hours to the laboratory 
for storage in the refrigerator and batch analysis. 
 

2.5 Laboratory Analysis 
 
Samples in HPV DNA collection kits were frozen 
at -20°C in the laboratory until analysis. DNA 
analysis was performed using the Hybribio 21 
HPV Geno array test kit (Hybribio Limited, Hong 
Kong) which uses PCR amplification and flow 
through hybridization to characterize the HPV 
serotypes. The results were interpreted by direct 
visualization of the membrane for colour change 
of specific serotype. 
 

2.6 Data Analysis 
 

The data was entered and cleaned with Microsoft 
Excel and thereafter analyzed using Statistical 



 
 
 
 

Oshodi et al.; JAMMR, 33(15): 138-147, 2021; Article no.JAMMR.70037 
 
 

 
141 

 

Package for social Sciences, version 20.0 (SPSS 
v20.0) Chicago, Illinois. Frequencies were 
calculated for demographic variables, knowledge 
of cervical cancer and hr-HPV serotypes. HPV 
distribution and co-infection with hr-HPV 
serotypes were represented with charts. 
Student’s t-test was used to determine the 
relationship between hr-HPV result and 
variables. P-value of less that 0.05 was 
considered statistically significant. 
 

3. RESULTS 
 

Considering the socio-demographic 
characteristics of the subjects, majority were the 
age range of 41-50 years (29%) and 31-40 years 

(28%) respectively. Similarly, main parity ranges 
were Para 3-4 accounting for 44% while Para 1-2 
was 35%. About three-quarter of the subjects 
(76%) had tertiary level of education compared to 
20% who completed secondary education. About 
69% of the subjects were premenopausal with 
only 18 (26%) of the currently using modern 
contraceptive methods. Intra-uterine 
contraceptive device excluding Mirena accounted 
for 55.6% of the contraceptive method used by 
the subjects while hormonal and barrier methods 
accounted for 22.2% each. The socio-
demographic characteristics of subjects did not 
reveal any statistically significant difference 
(Table 1). 

 
Table 1. Socio-demography and contraceptive use 

 

Variables Description hr-HPV –ve hr-HPV +ve Total 
(Freq(%) 

P value 

Age range 21 -30 9 3  12  =0.929 

 31 – 40 22 6  28   

 41 – 50 24 5  29   

 51 – 60  18 3  21   

 61 - 65 8 2  10   

  81 19 100  

Parity 0  10 2  12  0.974 

 1-2 27 8  35   

 3-4 37 7  44   

 > 4 7 2  9   

  81 19 100  

Education Level Primary 3 1  4  0.975 

 Secondary 16 4  20   

 Tertiary 62 14  76   

  81 19 100  

Menopausal 
Status 

Pre-
menopausal 

56 13  69  0.305 

 Menopausal 25 6  31   

  79 19 100  

Contraceptive 
Use 

Yes 16 2  18  0.305 

 No 65 17  82   

  81 19 100  

Type of 
Contraceptive 

1UCD 9 1 10  

 Barrier 2 - 2  

 Tubal ligation 2 - 2  

 Injectable 1 - 1  

 Mirena 1 - 1  

 OCP 1 - 1  

 Implanon - 1 1  

 Total 16 2 18  



 
 
 
 

Oshodi et al.; JAMMR, 33(15): 138-147, 2021; Article no.JAMMR.70037 
 
 

 
142 

 

Table 2. Awareness, screening and vaccination against cervical cancer 
 

Variables Description HR-HPV -VE HR-HPV +VE P value 
Aware of Ca Cervix Yes 65 15  0.985 
 No 16 4  
  81 19  
Knowledge of 
Screening method 

Yes 43 9  0.413 

 No 34 10   
 Don’t Know 4  -  
  81 19  
Screened Before? Yes 28  4  0.118 
 No 53 15   
  81 19  
     
Methods Pap Smear 23 3  
 VIA

*
 4 1  

 Pap/VIA 1 -  
  28 4  
Previous 
Vaccination? 

Yes 1 - 0.600 

 No 80 19  
  81 19  

* VIA - visual inspection of the cervix using acetic acid. 

 
Table 3. Occupational distribution of respondents 

 

Occupation Frequency (%) 
Trading 23 (23%) 
Nursing 14 (14%) 
Civil Servants 11 (11%) 
Medical Practitioners 9 (9%) 
Pensioners 7 (7%) 
Seamstress 6 (6%) 
Teaching 7 (7%) 
Catering 4 (4%) 
Applicant 3 (3%) 
House Wife 3 (3%) 
Cleaning 2(2%) 
*Others 11 
*Others include Accountant (1), Architect (1), Banker (1), Broker (1), Corper (1), Nanny (1), Security Personnel 

(1), Laboratory scientist (1), Aviation ticketing (1), Student (1), and Apprentice (1) 
 

Table 4. Colposcopic findings and histology IN HR-HPV +VE women (n=19) 
 

 Colposcopy Histology 
1 Normal (10) Normal findings 
2 Suspicious for cancer (2) (LSIEL)* 1 

Cervical carcinoma 1 
3 Loss to follow-up (7) [Not done] (7) 

LSIEL – Low grade squamous intra-epithelial lesion 
 

Eighty percent (80) were aware cervical cancer 
but only 54(65%) of them have knowledge of the 
screening methods. Only thirty-two percent (32) 
of all subjects have had cervical cancer 
screening before with 26 via Pap smear. Of the 
19 subjects that were positive for hr-HPV, 15 of 
them have not had any previous screening. 

Contraceptive usage, prior HPV vaccination, 
awareness and knowledge of cervical cancer 
screening methods were similar in both hr-HPV 
positive and hr-HPV negative subjects (Table 2). 
Only one (1%) subject had had HPV vaccination 
before. Using logistic regression analysis, there 
was no statistical significance noted in any of the 



variables and hr-HPV test result. In the 
occupational distribution, most of the subjects 
were traders (23%), nurses (14%) and civil 
servants (11%) – Table 3. 
 
Out of the participants, 97% were 
self-sampling while 3% (3 subjects) had the swab 
detached and dislodged into their vagina. They 
had it removed by sterile digital vaginal 
examination without difficulty. Eighty
subjects were hr-HPV negative (81%) giving a 
prevalence of hr-HPV positivity of 19%. About 
two-third (63.2%) of HPV positive subjects 
scheduled for follow-up attended. The proportion 
of hr-HPV positive subjects with premalignant 
/malignant lesion was 10.5%. 
 

 
Fig. 1. Distribution of HPV serotypes in the screened population

 

 
Fig. 2. Proportion of co
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HPV test result. In the 
occupational distribution, most of the subjects 
were traders (23%), nurses (14%) and civil 

Out of the participants, 97% were successful at 
sampling while 3% (3 subjects) had the swab 

detached and dislodged into their vagina. They 
had it removed by sterile digital vaginal 
examination without difficulty. Eighty-one 

HPV negative (81%) giving a 
HPV positivity of 19%. About 

third (63.2%) of HPV positive subjects 
up attended. The proportion 

HPV positive subjects with premalignant 

HPV 53 was the commonest (36%) serotype 
identified in the screened population, HPV 16, 51 
and 58 were the 2nd commonest serotypes, all 
occurring in 29% of the subjects. HPV 33 and 39 
were the least identified (7%) serotypes
(Fig. 1). Almost half (47%) of the hr
subjects had infection with more than one HPV 
serotype (Fig. 2). Of the hr-HPV positive subjects 
who required follow-up colposcopy, 36.8% 
defaulted, 52.6% of the hr-
women had normal colposcopy findings (
3). The two subjects with LSIEL and 
Carcinoma of the cervix following biopsy were 
referred to the oncology unit of the department 
where they were managed according to our 
protocol. 

Distribution of HPV serotypes in the screened population 

Proportion of co-infection in the study population 
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4. DISCUSSION 
 
In this study, 97% of the screened subjects were 
successful at self-sampling. This suggests that 
self-sampling is a feasible method of obtaining 
sample for cervical cancer screening in 
developing countries. The quality of cervico-
vaginal samples collected by self-sampling in all 
the screened women was adequate for HPV 
DNA detection and typing. This is similar to the 
report of Modibbo et al in Abuja [12] and Bansil 
et al. in Uganda [20] on the feasibility of self-
sampling as a modality of HPV cervical cancer 
screening in low- and middle- income countries.  
 
The parity distribution in this study indicated that 
most positive cases were recorded among Para 
1-4. While they constituted the majority of the 
respondents at over 90%, analysis of the 
difference between those who were positive and 
negative for hr-HPV was not significant. 
However, Jensen et al. [21] reported that 
childbirth increased the subsequent risk for 
immediate precursor lesions to cervical cancer, 
particularly among women with persistent high-
risk HPV infection. They also posited that local 
tissue damage during vaginal delivery or cellular 
oxidative stress with increased likelihood of DNA 
damage and HPV integration may be possible 
mechanisms responsible [22]. 
 
In this study, 96% of the respondents had 
secondary and tertiary education with 95% of 
positive hr-HPV cases coming from them. This 
was contrary to the findings of other workers 
where lack of education had been associated 
with the high risk sexual practices and poor 
health seeking attitude; cumulating in the 
increased presence of sexually transmitted 
infections like HPV [23,24].  
 
The prevalence of contraceptive use among 
respondent was only 18% with IUCD being the 
predominant method constituting 55.6%. Role of 
contraception in acquiring high risk HPV has 
been inconclusive especially with regard to the 
method. Jensen et al. [21] found no association 
between IUD use and a subsequent diagnosis of 
cervical intra-epithelial neoplasia (CIN3+). It was 
suggested that women who use IUD often are 
well screened, and precursor lesions are 
therefore more likely to be eliminated than in 
non-IUD users. Furthermore, IUD-induced 
chronic, low grade, sterile inflammation of the 
local mucosa might modify HPV carcinogenesis 
[25]. While Mark et al. [26] in Thailand observed 
that long-term use of hormonal contraception, 

laboratory confirmed Chlamydia infection, and 
bacterial vaginosis was associated with an 
elevated prevalence of any HPV and any hr-
HPV, Jensen and co-workers observed no 
increased risk with pregnancy, contraceptive use, 
or sexual behaviour.  
 
In this study, there was increased awareness of 
cancer of the cervix among participants 
accounting for 80% contrary to the findings of 
Oluwole et al. [27] in a Lagos rural community a 
few years ago where 85% of their respondents 
have never heard of cervical cancer before. 
Possible explanation for this was increased post-
secondary educational attainment in 96% of the 
subject as noted earlier. Other studies in Nigeria 
have subjects only moderate levels of awareness 
of cervical cancer even among female healthcare 
and professional workers [28,29]. About half of 
the subjects (52%) knew of any conventional 
screening method to detect changes that 
predates cancer of the cervix. However, only 
32% all subjects have been screened before with 
different methods including Pap smear and VIA 
but Pap smear accounted for 81% of those 
methods. McCarey et al. [30] observed in their 
series that Pap smear was the most widely and 
consistently known screening method for cervical 
cancer. Similar reports of low uptake of 
screening services among those with awareness 
of cervical cancers have been reported in 
different parts on Nigeria [27,31,32].  
 
The prevalence of hr-HPV positivity of 19% found 
in this study is similar to 19.6% reported in 
Okene [33] but lower than 21.6% in Ile-Ife [16] 
and higher than 16.6% in Ibadan [34] and 8.9% 
in Northern Nigeria [12] among similar subjects. 
This variation may be due to differences in the 
study population and geographical location as 
the study by Modibbo et al [12] was in a semi- 
urban district in Northern Nigeria while ours was 
in an urban population in South-western Nigeria. 
The peak of hr-HPV positivity in our study was in 
women aged 31-40 years (31.6%). Modibbo et al 
reported a peak of 20.9% in age group 30–49 
years compared to 39.0% among subjects aged 
35–44years by Fadahunsi et al [16].  
 
HPV 53 was the commonest serotype identified 
among our subjects followed by HPV 16, 51 and 
58 which were the 2nd commonest serotypes 
with all occurring in 29% of them. HPV - 
serotypes 33 and 39 were the least identified 
serotypes (Figure 1). Serotype 16 was the 
commonest identified in Ibadan [34] and Ile-Ile 
[16]. Serotype 53 was the 2

nd
 commonest in Ile-
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Ile, Nigeria [16]. In Abuja, North-Central Nigeria, 
HPV serotypes 35, 52 and 18 were the most 
prevalent among their series [12]. Serotypes 33, 
35, 45, and 68 were the least identified by 
Fadahunsi et al [16]. It thus appears that HPV 
serotypes 16 and 53 are relatively more common 
in South-western Nigeria.  
 
Although HPV 16 [50-70%] / 18 [7-20%] 
infections account for majority of the disease 
worldwide, the contributions of HPV 16 to 
invasive cervical cancer from Sub-Saharan Africa 
and in particular West Africa is among the lowest 
globally [35,36]. We found a multiple infection 
rate of 47% which was higher than 41.7% 
reported Ile-ife [16], 33.9% in Ibadan [34] and 
10.3% in Abuja [12]. Liao et al [37] observed 
multiple infection rates of 25.8% in China while 
Chaturvedi and co-workers reported 43.2% in 
Costa Rica [38].  
 
Sixty six per cent of HPV positive women in our 
study attended follow-up for colposcopy. This 
was lower than 85% in Chile [39] and 94.1% in a 
Norway [40]. The lower follow-up rate in our 
study is probably attributable to the relatively 
poorer health seeking behaviour despite 
adequate counselling before the screening in 
low- and middle- income countries. One 
(10.05%) of the participants who tested hr-HPV 
positive was diagnosed of cervical cancer 
following colposcopy-guided biopsy while the 
remaining 52.6% of the hr-HPV positive women 
had normal colposcopy findings (Table 3). This 
attrition may be related to the multiple patient 
visits required by this method along with its 
personnel requirement; the asymptomatic patient 
is thus easily lost to follow‑up [17]. 
 

5. LIMITATIONS 
 
This study was a pilot one with small sample 
size, the findings of which cannot be applicable 
to the general population. Although hr-HPV 
testing has a high sensitivity, a positive test 
cannot distinguish between HPV transient 
infection and persistent infection [41]. One-third 
of our hr-HPV positive subjects failed to turn-up 
for colposcopy and biopsy, which was a major 
drawback. 
 

6. CONCLUSION  
 
HPV 53 and 16 were the prevalent serotypes in 
this study correlates with findings of other 
workers in South-western Nigeria. Infection with 
more than one hr-HPV serotype is common and 

the self-sampling modality of HPV cervical 
cancer screening is feasible in our environment. 
Barriers to uptake of cervical cancer screening in 
low and middle-income countries such as cost, 
lack of infrastructure and concerns about health 
care workers’ attitudes can be overcome by 
using self-collection of vaginal samples for hr-
HPV DNA test. It offers effective screening by 
detecting more true-positive precursor lesions 
than cervical cytology and it is possible for 
women to perform self-HPV sampling and 
testing. Regional and Nationwide community-
based screening is recommended to validate our 
findings. 
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