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Abstract

The aim of this study was to assess the levels of human papilloma virus (HPV) infection and vaccination awareness among
members of the general population across three Nigerian States. A descriptive cross-sectional study among 758 persons
selected by convenience sampling was conducted from March to July 2016. Structured questionnaires were administered to
consenting participants and analysed using descriptive and inferential statistical methods in SPSS V20. Awareness to HPV
infection and vaccination was very low at 1.40+1.803 out of 6 points. Only 31.97% of respondents had heard about HPV
while 17.5% were aware of the existence of a vaccine. The most prevalent sources of information amongst respondents who
had heard about HPV were Doctors (13.08%) and the Media (9.91%). Bivariate analysis showed that respondents who con-
sulted with gynaecologists, knew someone who had cervical cancer or had received HPV vaccination were more likely to be
aware of HPV infection and vaccination. Gynaecologists (p <0.0001) and previous vaccination (p < 0.0001) were the most
important contributors to HPV awareness in a multivariate analysis. This study underpins the need for urgent intervention
to raise awareness for HPV.
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Introduction

The human papilloma virus (HPV) types 16 and 18 are
responsible for at least 70% of all cervical cancer cases in
women [10]. An estimated 530,000 women are affected by
cervical cancer each year globally with over 80% of this
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burden resident in developing countries where there is often
limited access to healthcare [22]. In Nigeria, the prevalence
of HPV is estimated to be 3.5% with over 14, 000 cases and
8000 deaths annually [9]. Furthermore an estimated 53 mil-
lion women aged > 15 are currently at risk of contracting
cervical cancer [9]. While a vaccine against HPV exists in
Nigeria, there is very little adoption since the country is yet
to fully include HPV vaccination into its routine immunisa-
tion program [9]. Stakeholders nonetheless have committed
to scaling up access to HPV screening and vaccination in
a bid to reduce the cervical cancer burden in the country.
Efforts may however be ineffective if proper health aware-
ness and promotion activities are not carried out. This study
assessed the levels of HPV infection and vaccination among
members of the general population across three Nigerian
states.
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Methods
Study Population

We conducted a cross-sectional study from March to July
2016 across three major states in Nigeria; Lagos, Ogun and
Abia States. The study population included University stu-
dents and staff as well as persons from the general public
who didn’t belong to a university. Participants from Ogun
State were either staff or students affiliated with the fol-
lowing higher institutions; Covenant University, Bells Uni-
versity of Technology, Crawford University and Gateway
Polytechnic (G. poly). Other participants from Lagos and
Abia states were members of the general population who, at
the time were not affiliated with a higher institution. Sam-
pling was done via convenience sampling method. Partici-
pants were approached and the study design was explained
to them. Persons who gave oral consent and completed the
questionnaire were included in the study. Returned question-
naires were assessed for completeness and those with miss-
ing demographic information were excluded from the study.

Questionnaire

We developed a 24-item questionnaire after adequate review
of literature. The questionnaire contained two main sections.
The first section collected demographic information of par-
ticipants such as age-group and marital status while the
second section contained questions designed to assess the
level of awareness of HPV infection and vaccine. A subset
of six questions were used to generate an awareness score.
One point was given for each correct response and zero for
incorrect or no responses. The threshold for awareness in
this study was set at 3.

Participants scoring 3 or more on the awareness assess-
ment were further classified as having good awareness while
those with scores < 3 were categorized as having poor
awareness.

Data Analysis

Our study participants came from six different locations
and were group into two main groups based on whether or
not they were, at the time of recruitment, affiliated with an
institution of higher learning. Participants from Covenant
University, Bells University of Technology, Crawford Uni-
versity and Gateway Polytechnic were classified as ‘School’
and others from Lagos or Abia classified as ‘Non-School’.
Descriptive statistics was used to describe distributions.
Proportions were compared using the Chi-squared test.
Level of awareness, our dependent variable, was checked for
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normality using Shapiro—Wilk and Kolmogorov—Smirnov
tests alongside a histogram. Relationships between depend-
ent and independent variables were assessed with either
Mann—-Whitney test for independent variables with two
categories or Kruskal-Wallis test for independent variables
with more than two categories.

All analysis was performed using IBM SPSS V20 for
Windows and p <0.05 was considered statistically signifi-
cant for all tests.

Results
Description of Study Population

A total of 805 responses were collected and 757 were
included based on completeness. 76.5% of the respondents
were affiliated with a school with the largest proportion
recruited from G. Poly (30.6%). Of the group not affiliated
with a school 11.8 and 11.8% were recruited from Lagos and
Abia respectively. In addition most participants were with
the age group of 16-39 (88.6%), single (82.2%) and pos-
sessed post-secondary education (92.3%) (Table 1).

HPV Infection and Vaccination Awareness

Six questions were used to assess awareness of HPV infec-
tion and vaccination. Table 2 contains the distribution
of correct responses for questions measuring awareness
stratified by class of respondent. The number of correct
responses across all participants was poor with an aver-
age of 1.40+1.803 (95% CI 1.27-1.53). Only 24.31% of
respondents had three or more correct responses with most
(48.35%) respondents having no correct responses (Fig. 1).
The highest proportion of correct responses (31.97%) was
for the question regarding previous hearing of HPV infec-
tion while the lowest (9.91%) was for the question regarding
the name of the currently used vaccine for HPV prevention.
Non-school respondents (41.01%) were more likely to have
heard about HPV infection than respondents from a uni-
versity (29.13%) (p=0.003). Only 26.02% of respondents
were aware that HPV infection could cause cervical cancer
with non-school respondents more likely (p=0.037) to have
answered correctly. 31.31% of respondents were aware of the
guidelines for cervical cancer screening while only 22.99%
were aware that HPV was sexually transmitted. Although
17.57% of respondents were aware of a vaccine against HPV,
only 9.91% correctly named the vaccine. The difference in
responses relating to the HPV vaccine was not significant
across participants from a school and otherwise.

Table 3 shows the distribution of the different sources
of information and its effect on HPV awareness. Gener-
ally, respondents who had previously heard about HPV or
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Table 1 Summary of study participants

Count %

Recruitment location

Bells 145 19.2

Covenant University 158 20.9

CRU 44 5.8

G. Poly 232 30.6

Lag 89 11.8

Umuahia 89 11.8
Class (dichotomous)

School 579 76.5

Non-school 178 23.5
Institution type

Private institution 347 45.8

Public institution 232 30.6

General public 178 23.5
Age group

<16 2 0.3

16-36 671 88.6

3747 55 7.3

48-58 17 2.2

58-69 3 0.4

70 and above 9 1.2
Marital status

Single/separated 622 82.2

Married 135 17.8
Education

Tertiary 699 92.3

Secondary/primary 58 7.7

guidelines for cervical cancer screening from at least one
source were more likely to have more correct responses
than respondents who hadn’t previously heard about HPV or
cervical cancer screening guidelines. Doctors and Medical
professionals were the most prevalent source of information

for both HPV and cancer screening guidelines. Respondents
whose source of information for HPV and cervical cancer
screening guidelines was a doctor/medical professional had
an average of 3.86 + 1.66 and 3.34 + 1.82 correct responses.
Respondents who had no previous knowledge of HPV or
cervical cancer screening guidelines had the lowest number
of correct responses.

Post-Hoc Krukal-Wallis comparisons showed that
respondents with previous knowledge from any source had
significantly more correct responses than those who had no
previous knowledge (p <0.0001). Furthermore, respondents
for whom their source of information about cervical cancer
screening guidelines was a doctor/medical professional had
significantly more correct responses than persons who were
informed by friends and family (p=0.015).

Table 4 shows independent predictors of awareness of
HPYV infection and vaccination. Respondents who were mar-
ried were more likely to have answered more questions cor-
rectly compared to respondents who were single. Persons
who consulted with gynaecologist had significantly more
correct responses (p <0.0001) than persons who consulted
with other types of medical practitioners. The highest pro-
portion of correct responses came from respondents who
had previously been vaccinated or had a spouse who was
vaccinated (3.37 +1.81) while the lowest was from persons
who reportedly did not consult with any type of medical
practitioner. Persons who knew someone with cervical can-
cer had an average of 3.06 correct responses as compared
to an average of 1.42 amongst respondents who didn’t know
anyone who had cervical cancer.

Only 5.27% of respondents stated that they had previously
received vaccination for HPV while 69.71% were willing to
be vaccinated. Cross tabulation of awareness and willingness
to be vaccinated revealed that 82.2% of persons with good
awareness were willing to be vaccinated as opposed to 65.1%
of respondents with poor awareness. The difference among
both groups was also statistically significant (p <0.0001).

Table 2 Assessment of HPV knowledge: proportions of correct responses by class

School (%) Non-school (%) Total (%) p value
Have you ever heard about HPV? 29.19 41.01 31.97 0.003
Answer=Yes
Do you know that HPV can cause cervical cancer? 24.18 32.02 26.02 0.037
Answer=Yes
Have you heard about cervical cancer screening guidelines? 27.98 42.13 31.31 <0.0001
Answer=Yes
Do you know that HPV is a sexually transmitted infection? 19.52 34.27 22.99 <0.0001
Answer=Yes
Are you aware of a vaccine for the prevention of HPV? 16.23 2191 17.57 0.082
Answer=Yes
The Vaccine used for HPV 9.84 10.11 9.91 0.917

Answer= Gardasil
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Fig. 1 Frequency distribution of correct responses

Multivariate Analysis

All variables passed the test for multicollinearity at VIF
threshold of 5. The independent predictors explained
24.5% of the variation in correct responses of study par-
ticipants. Multivariate analysis of independent predictors
showed that consulting with a gynaecologist and having
previous vaccination were the most important predictors
of awareness in this study (Table 5).

Discussion

Many studies have demonstrated the relationship between
awareness or knowledge of HPV and vaccine uptake or a
willingness to get vaccinated [2—4, 6, 15, 17-19]. However,
most of these studies focus on women, adolescent girls and
healthcare professionals or students. There are fewer studies
examining the awareness and perceptions among the gen-
eral population. This study contributes knowledge to existing
studies among the general population. Awareness to HPV
was very low in this study with only a quarter of respond-
ents having good awareness based on our set threshold. This
is similar to previous studies where low knowledge was
reported among different populations with differing levels
of education across Nigeria [1, 3, 11, 12]. This similitude in
findings was unexpected since most of the respondents in our
study possessed post-secondary education. Further analysis,
however, showed no relationship between awareness of HPV
and education in our study. This lack of association between
education and HPV awareness seems to be the case in the
sub-Saharan region but not in developed nations where some
studies have shown associations between increased educa-
tion and HPV awareness [8, 13, 14, 20].

Previous studies from developed nations have shown
the association of higher HPV knowledge with non-tradi-
tional sources of information such as the internet [5, 21].
This is somewhat contrasting with findings from our study
where medical personnel and the media were the major
sources associated with good awareness of HPV infec-
tion and vaccination. While the internet was also a source
of information in our study, it wasn’t a major influencer
of awareness. This could be as a result of the low inter-
net penetration predominant in the sub-Saharan African

Table 3 Source of information

Average number of cor- SD Percentage p value
ab(.)ut HPV and cancer rect responses
guidelines
Source of information for HPV
Doctor/medical professional 3.86 1.66 13.08 p<0.0001
Media 2.84 1.73 9.91
Internet 2.78 1.83 6.61
Friend/family 2.40 1.50 3.30
School 3.16 1.54 2.51
Others 1.00 1.73 0.40
No response 0.41 0.78 64.20
Source of information about cancer screening guidelines
All of the above 2.00 1.77 1.06 p<0.0001
Media 2.73 1.86 12.68
Doctor/medical professional 3.34 1.82 13.87
Internet 271 1.84 6.87
Friends/family 1.55 1.57 291
No response 0.54 1.05 62.62
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Table 4 Determinants of awareness

N % Mean no. SD  pvalue
of correct
responses
Class
School 579 7649 1.27 1.71 0.001
Non-school 178 23.51 1.81 2.02
Marital status
Single/separated 622 82.17 1.28 1.69  0.005
Married 135 17.83 1.94 2.17
What type of Doctor attends to your health care needs
Family Doctor 379 6143 1.72 1.91 <0.0001
Gynaecologist 57 9.24 279 2.04
Community health 64 10.37 1.69 1.77
worker
None 117 18.96 0.74 1.31
Know anyone with cervical cancer
No 623 92.85 1.42 1.79 <0.0001
Yes 48 7.15 3.06 1.96
History of STI
No 411 66.94 1.49 1.85 <0.0001
Yes 125 20.36 2.15 2.01
Not SURE 78 12.70 0.95 1.45
Have you/your spouse or daughter ever received HPV vaccination
No 534 93.03 1.46 1.85 <0.0001
Yes 40 697 337 1.81
Willing to be vaccinated?
No 176 30.29 1.00 1.60 <0.0001
Yes 405 69.71 1.77 1.95

*Missing values not included

region. Furthermore, university students, the predominant
demographic in our study are known to rely on non-tra-
ditional sources of information such as social media, it is

Table 5 Multivariate regression

important for stakeholders in the health sector to begin to
explore such platforms for the adequate dissemination of
health information. On the other hand, the fact that non-
traditional media platforms are unregulated could result
in poor awareness and an unwillingness to receive vacci-
nation which may stem from the myriad of wrong and/or
critical information about HPV vaccine [7, 16].

Vaccine uptake among our study participants was very
poor (5.27%) with most respondents stating that they
didn’t need the vaccine or were unaware of the existence
of a vaccine. This low uptake is probably due to the fact
that Nigeria is yet to incorporate HPV vaccination into
its immunisation schedule. Furthermore, a recent report
on the situation of HPV infection and cervical cancer in
Nigeria stated that 15% of Nigerian adolescent girls were
already sexually active by age 15 while most become
active by age 18 [9]. This is indicative of an urgent need
to intensify efforts to make vaccines against HPV available
in a bid to reverse the increasing cervical cancer burden
since majority of our study respondents may soon exit the
recommended age bracket for receiving a vaccine.

We found that respondents who consulted with a gynae-
cologist were more likely to be aware of HPV infection and
vaccination. The reason for this is not clear from our data
however we hypothesize that such respondents may have vis-
ited the hospital for screening of the cervix hence the higher
level of awareness. We also found persons who knew someone
who had cervical cancer were more aware than others, this is
consistent with an earlier report among Latina immigrants [9].

Beta S.E Beta t p value 95% C1 VIF
(Constant) -0.074 0.131 —0.560 0.576 —0.332t00.184
Non student (ref'=student) 0.482 0.137 3.515 0.000 0.213 t00 0.751 1.042
Married (ref = Single) 0.463 0.151 3.058 0.002 0.166 to 0.760 1.037
Type of Doctor (ref =none)
Type of Doctor (community health worker) 0.731 0.225 3.250 0.001 0.289to 1.172 1.207
Type of Doctor (family doctor) 0.903 0.134 6.747 0.000 0.640 to 1.165 1.381
Type of Doctor (gynaecologist) 1.585 0.239 6.636 0.000 1.116 to 2.054 1.227
Know someone with cervical cancer (yes) (ref =no) 0911 0.244 3.732 0.000 0.432 to 1.390 1.091
History of STI (ref =don’t know)
History of STI (no) 0.431 0.136 3.169 0.002 0.164 to 0.697 1.413
History of STI (yes) 0.742 0.185 4.015 0.000 0.379 to 1.105 1.454
Previous vaccination (yes) (ref =no) 1.313 0.267 4.920 0.000 0.789 to 1.836 1.100
Willingness to be vaccinated (yes) (ref =no) 0.297 0.121 2.445 0.015 0.059 t0 0.536 1.133
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Limitations of Study

Our study has a few limitations, we didn’t consider the
effect of gender on HPV awareness among our study popu-
lation. We expect that there would be significant differences
between sexes since the female gender is more likely to per-
ceive HPV infection as dangerous. We also didn’t assess the
perceptions of respondents towards vaccines which has been
shown to be a major influence on vaccine uptake.

Conclusion

Our findings underpin the need for urgent intervention by
health stakeholders in a bid to raise HPV infection and HPV
vaccine awareness among adolescent boys and girls. We rec-
ommend that such interventions take advantage of non-tradi-
tional media platforms to properly disseminate information.
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