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Olumide ABIODUN knowledgeable about all the knowledge themes except the preventable nature
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barrier (68.9%). The other barriers were cost (38.1%), worry about possible
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consent for vaccination (12.9%).
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Knowledge of HPV vaccine is poor but its acceptability is high. Successful
HPV vaccination program will depend on innovative and multi-pronged
campaign that addresses various misconceptions about the vaccine.
Economic accessibility of the vaccines also needs to be enhanced.
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INTRODUCTION

Human Papillomavirus (HPV) infection is one of the commonest sexually transmitted infections in the world. It is
strongly linked to cancers of the anogenital tract and their precursors among men and women (Vamos CA 2015).
HPV is the primary cause of almost all invasive cervical cancers in the world (Walboomers JM 1999, Bosch FX
2002). In Nigeria about 40.43 million women who are aged 15 years and older are at risk of developing cervical
cancer. Currently, it is estimated that about 14,550 women are diagnosed with cervical cancer and 9,659 die from
the disease yearly. It ranks as the second commonest cancer among women in Nigeria. About 23.7% of women in
the general population are thought to harbour cervical HPV infection at a given time (WHO/ICO 2010).

The development of safe and clinically effective vaccines against HPV opens up exciting new possibilities for the
control of the infection; and for lowering of the rates of anogenital cancers especially cervical cancer (Pandey D
2012, LiJ 2009). Vaccination against HPV could prevent an estimated annual 240,000 cervical cancer deaths among
women in resource-poor settings (WHO 2007). Vaccination against cervical cancer is a relatively new concept.
Hence, awareness and knowledge enhancement has important roles in the implementation of HPV vaccination
programs. It important to understand that mere availability of effective vaccines is not synonymous with an effective
prevention program (Pandey D 2012, Li J 2009).

Previous studies on the knowledge of HPV infection and vaccines; and acceptability of HPV vaccines among health
care providers and the public have shown varied results (Makwe CC 2011, Jain N 2009, Dursun P 2009, Christian
WJ 2009, Klug SJ 2008, Riedesel JM 2005, Daley MF 2006, Songthap A 2009, Kwan TT 2009, Jones M 2008)
(Tozzi AE 2009). Majority of these studies are however from developed countries. A study among Nurses in Lagos,
Nigeria, showed high level of awareness of HPV. The level of awareness of HPV vaccine was low and only a few of
those who were aware knew that the vaccine could prevent cervical cancer (Makwe CC 2011).

It is critical that health workers are aware of HPV and its causal role in cancers. They should also have good
knowledge about HPV vaccines. Health workers are often sought after as the first line of information and play a key
role in disseminating information among a range of population (Pandey D 2012). They play important roles in
immunization programs via education; advocacy and community mobilization, and by prescription and
administration of vaccines. University students, clinical and non clinical, are at increased risk of acquisition of HPV
infection and they are in the age group for which HPV vaccine is recommended. Besides, as future health workers,
clinical students will become the source of information and major stakeholders in the success of HPV immunization
programmes in the nearest future. Therefore, the awareness, and knowledge of HPV infection and the attitude
toward HPV vaccines among University students is pertinent to the success of HPV immunization program. Their
knowledge and attitude are crucial for promotion of HPV vaccination. Although a few studies examine the subject
among medical students, we are not aware of any among population of general University students in Nigeria.

This study was based on the hypothesis that awareness programmes that address specific issues are pertinent to the
successful implementation of HPV vaccination in Nigeria and other parts of sub-Saharan Africa.

The aim of this study was to assess awareness and knowledge of HPV infection and vaccines and to assess attitude
toward these vaccines among students in Universities in south-west Nigeria. The findings may serve as a policy
advocacy tool for HPV vaccine awareness programmes among young people.

Materials and methods

Study design and population

This cross-sectional, descriptive study was conducted in two Universities in south-west Nigeria; one each in Lagos
and Ogun State between May 1, 2015 and June 30, 2015. One of the Universities is state-owned while the other is
privately owned. The schools had some medically related faculties’ namely clinical sciences, Public and Allied
health, Basic Medical Sciences. They serve as referral centre for Lagos, Ogun State and their environs with a
catchment population of more than 20 million people.

Sample

The sample was drawn from the population of all duly registered female undergraduates for the 2014/2015 academic
sessions. Sample size was calculated using the formula for finite population. The aim was to achieve results at 95%
confidence interval, 80% power and a desired degree of accuracy of 0.05. This was based on an estimated proportion
of 23.5% which was the proportion of nurses who were aware of HPV vaccine in Lagos, Nigeria (Makwe CC 2011).
A sample size of 276 was derived. Six hundred and fifty female students were selected to take part in the study.
Proportionate allocation was used to distribute the sample size between the Universities.

Systematic random sampling was used to select the sample from gender disaggregated list of the students obtained
from the departments of student’s affairs. All duly registered female students for the 2014/2015 academic sessions
were included in the study. The only exclusion criterion was unwillingness to participate in the study.
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Data collection

This was a questionnaire based survey. The questionnaire was hand delivered to participants by the investigators
during working hours and was collected immediately after completion. The objectives and procedure of the study
were explained to the students and their signed consents were obtained. They were anonymously given the
questionnaire for self administration. After completion, participants were educated on the subject and encouraged to
ask question which were answered by the investigators.

The study instrument consisted of a 40 item structured questionnaire with both open and closed ended questions.
The questionnaire was adapted from similar studies investigating the knowledge of HPV and attitude towards HPV
vaccine (Pandey D 2012, Makwe CC 2011). The questionnaire obtained information on respondents’ socio-
demographic characteristics, on awareness and knowledge of HPV infection and its complications; on awareness
and attitude towards HPV vaccines, and its acceptability. The questionnaire was designed in English, which is the
official language in Nigeria. Construct and content validity of the instrument was tested by review by three
independent reproductive health specialists. There was 90% agreement on the questions and their wordings. The
questionnaire was pretested among 60 female students at another University in Benin, south-south Nigeria. Face
validity was thus established as the questions were found to be generally acceptable and the wordings well
understood by the participants. A few adjustments needed to made and this was done accordingly. Cronbach alpha
for the scale was 0.782.

Measurement

Fifteen items were used to assess 7 knowledge themes HPV vaccine. The themes were adapted from 8 of the themes
in previous study (Pandey D 2012). Responses to the questions were scored 0 to 2. Reponses that were either totally
wrong or considered to have negative effect were scored 0. When respondents admitted that they didn’t know, they
were scored 1 in the hope that the realization and acceptance that they didn’t know would make them seek relevant
knowledge. The correct responses were scored 2. The themes were:

1. Cause of cervical cancer; assessed by one item asking for the type of organism that is implicated in most
cases of cervical cancer. Respondents with a score of 2 were regarded as knowledgeable.

2. Prevention of cervical cancer: assessed by two items asking if all cancers are preventable and if cervical
cancer is preventable. Respondents with total score of 3 or more were regarded as knowledgeable.

3. Availability of vaccine: assessed by two items asking if vaccine against cervical cancer exists and if the
vaccine is available in Nigeria. Respondents with total score of 3 or more were regarded as knowledgeable.

4. Target population for vaccination: assessed by two items asking about the age group and category of
women with respect to sexual debut who are targets for vaccination. Respondents with total scores of 3 or
more were regarded as knowledgeable.

5. Male vaccination: assessed by one item asking if males could also benefit from the vaccine. Respondents
with a score of 2 were regarded as knowledgeable.

6. HPV Vaccination catch-up program: assessed by 3 items asking if sexually active girls can have the
vaccine; if cervical screening is required before vaccinating them; and if women with HPV infection can
receive the vaccine. Respondents with total scores of 4 or more were regarded as knowledgeable.

7. Vaccine Protection: Knowledge about protection offered by the vaccine was assessed with 4 items namely;
vaccine efficacy, safety of having multiple sexual partner or having sex without using condoms and
whether vaccinated women required cervical screening. Respondents with total scores of 6 or more were
regarded as knowledgeable.

Acceptability of HPV vaccine was assessed by asking if the respondent were willing to receive the vaccine. Those
who answered ‘yes’ were regarded to accept the vaccine, while those who answered ‘no’ or ‘don’t know’ were
regarded not to have accepted the vaccine. In order to explore for related factors, the respondents’ characteristics
were dichotomized.

Data analysis

Data entry and analysis was performed using SPSS software version 17. Data was checked for completeness and
consistency. Data cleaning and editing also took place. Descriptive statistics were derived and data summarized as a
mean or median for continuous variables and as a percentage for variables that were categorical. Comparisons of
categorical variables were done with y*-test. To measure internal consistency, reliability analysis was done. P-value
<0.05 was considered to be statistically significant.

Ethical consideration
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Ethical approval to conduct the study was obtained. The objective and procedure of the study was explained to the
participants. The participants were free to decline or withdraw their participation at any stage during the interview.
The participants were allowed to ask questions which were answered after questionnaire administration. Signed
consent was obtained from each participant separately to avoid. Anonymity and confidentiality of the participants
was thus guaranteed.

Results

Socio-demographic characteristics

A total of 572 duly filled questionnaires were returned. This gave a response rate of 88%. Table 1 shows the socio-
demographic characteristics of the respondents. About three-fifth (61.5%) of them were less than 20 years old. The
mean age of the respondents was 19.35 years with a standard deviation of 2.32 years. The youngest and oldest
respondents were aged 16 and 30 years respectively. The respondents were predominantly single (97.2%) and
Christians (91.3%). About a quarter of them were in clinical faculties while the others were not. The mean age at
menarche was 12.00 years with a standard deviation of 1.52 years and ranged from 9 to 18 years. About a third
(31.8%) of the respondents had ever had sex. Among those who have ever had sex, 44% had more than one lifetime
sexual partner. The mean number of lifetime sexual partner was 1.77 with a mean of 1.34 and ranged from 1 to 10
partners.

Awareness and knowledge of cervical cancer

Table 2 shows the awareness of respondents and their knowledge of risk factors for cervical cancer. While about
three quarters were aware of cervical cancer, only about half of the respondents had ever heard of HPV infection.
The proportion of respondents who were able to correctly identify risk factors for cervical cancer ranged from
14.3% (increasing age) to 53.5% (Chlamydia infection). About half (48.3% of the respondents were able to associate
HPV infection with cervical cancer. The respondents’ knowledge of risk factors was generally poor.

Knowledge about HPV vaccines

Table 3 shows the respondents’ knowledge of HPV vaccine themes and also compares knowledge of students in
medical faculties with those who were not. Respondents were least knowledgeable about the fact that males could
also receive HPV vaccines (17.5%), whereas, 62.9% were aware of the preventable nature of cervical cancer. Less
than 50% of the participants were found to be knowledgeable about all the other knowledge themes. Statistically
significant difference exist in all the knowledge themes except for knowledge of target population for HPV
vaccination between students in medically oriented faculties and those who were not (p < 0.05). More medical
students were more knowledgeable about the themes where statistical significance was demonstrated except in the
knowledge that males could also be vaccinated against HPV. About one fifth (19.4%) of the non medical students,
and 11.6% of medical students know that men could be vaccinated against HPV (p = 0.037).

Sources of information

Figure 4 is a bar chart showing the sources of information about cervical cancer and HPV vaccine among the
respondents. The commonest sources of information were health care providers and seminars (44.1% each). Other
sources were television (41.6%), books (39.5%), the internet (32.2%) and newspapers (29.7%).

Acceptability of HPV vaccine

Table 4 shows the relationship between respondents’ characteristics and willingness to accept HPV vaccine. Three
hundred and forty six (60.5%) respondents were willing to receive the vaccine while 226 (39.5%) were not. Age,
faculty, age at menarche, awareness of HPV infection and cervical cancer; and all the knowledge themes except the
need for male vaccination shows statistically significant relationship with acceptance of HPV vaccine (p < 0.05). A
higher proportion of respondents less than 20 years, in medically related faculty, who attained menarche at 12 years
and above, had heard about HPV infection and cervical cancer accepted HPV vaccine compared with those who
were 20 year and above, in non medical faculties, attained menarche at less than 12 years and had not heard about
HPV infection and cervical cancer. A higher proportion of respondents who were knowledgeable about the various
knowledge themes of HPV vaccine accepted HPV vaccine compared to those who were not knowledgeable.
Barriers to the implementation of HPV vaccination program

Figure 2 shows the perception of the respondents about the possible barrier to successful implementation of HPV
vaccination program among young people in Nigeria. Inadequate information was thought to be the major barrier
(68.9%). The other barriers were cost (38.1%), worry about possible complications (15.0%) and vaccine efficacy
(13.3%); and lack of parental consent for vaccination (12.9%).

Table 1: Socio-demographic characteristics (n = 572)
Participant characteristics Number Percent
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Age distribution (years)

16-19 352 61.5
20-23 194 33.9
>24 26 4.5
Faculty
Clinical 138 24.1
Non clinical 434 75.9
Marital status
Single 556 97.2
Married 16 2.8
Religion
Christian 522 91.3
Muslim 42 7.3
Others 8 1.4
Residence
Urban 496 86.7
Rural 76 13.3
Age at menarche (in years)
9-11 224 39.2
12-14 314 54.9
15 and above 34 5.9
Ever had Sex
Yes 182 31.8
No 390 68.2
Numbe[ of lifetime sexual
partner
1 102 56.0
2 54 29.7
12 6.6
>4 14 7.7

Table 2: Awareness and knowledge of cervical cancer (n = 572)

Yes
Awareness

n %
Ever heard of cervical cancer? 430 75.2
Ever heard of HPV infection? 312 54.5

. . Correct response

Knowledge of risk factors for cervical cancer o

n ()
Cervical cancer is common among Nigerian women 306 53.5
Increased in those with previous family history 158 217.6
Increases with age 82 14.3
Early sexual debut increases risk 178 31.1
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Risk increased in those with multiple sexual partners 270 47.2
Risk increases with multiparity 122 22.7
Associated with HPV infection 276 48.3
Risk increased by cigarette smoking 162 28.3
Increased risk in immune-compromised 298 52.1
Long term use of oral contraceptive pills increases risk 238 41.6
Chlamydia infection increases risk 306 53.5
Increased risk is associated with uncircumcised male partners 130 22.7
Table 3: Knowledge about HPV vaccines (n = 572)
Knowledgeable
Clinical Non clinical
Knowledge themes Total students students o value
n (%) n (%) n (%)
1. Cause of cervical cancer 266 (46.5) 88 (63.8) 178 (41.0) 0.000*
2. Prevention of cervical cancer 360 (62.9) 100 (72.5) 260 (59.9) 0.008*
3. Availability of vaccine 219 (38.3) 69 (50.0) 150 (34.6) 0.001*
4. Target population for vaccination 210 (36.7) 44 (31.9) 166 (38.2) 0.177
5. Male vaccination 100 (17.5) 16 (11.6) 84 (19.4) 0.037*
6. HPV vaccination catch up program 184 (32.2) 66 (47.8) 118 (27.2) 0.000*
7. Vaccine protection 192 (33.6) 56 (40.6) 136 (31.3) 0.045*
Table 4: Acceptability of HPV vaccine
Willingness to receive HPV vaccine
Characteristics Yes No x>-Test  P-value
n = 346 (60.5%0) n = 226 (39.5%)
Socio-demographic
Age distribution (years)
<20 228 (64.8) 124 (35.2)
7.025 0.08*
20 and above 118 (53.6) 102 (46.4)
Faculty
Clinical 98 (71.0) 40 (29.0)
- 8.430 0.04*
Non clinical 248 (57.1) 186 (42.9)
Marital status
Single 336 (60.4) 220 (39.6)
. 0.028 0.867
Married 10 (62.5) 6 (37.5)
Religion
Christian 316 (60.5) 206 (39.5)
0.005 0.941
Others 30 (60.0) 20 (40.0)
Residence
Urban 302 (60.9) 194 (39.1) 0.247 0.619
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Rural 44 (57.9) 32 (42.1)
Age at menarche (in years)
<12 120 (53.6) 104 (46.4)
7.373 0.007*
12 and above 226 (64.9) 122 (35.1)
Ever had Sex
Yes 116 (63.7) 66 (36.3) 1177 0278
No 230 (59.0) 160 (41.0) ' '
Number of lifetime sexual partners?
1 60 (58.8) 42 (41.2) 2423 0.120
more than one 56 (70.0) 24 (30.0)
Awareness of cervical cancer
Ever heard of HPV infection?
Yes 222 (71.2) 90 (28.8)
32.663  0.000*
No 124 (47.7) 136 (52.3)
Ever heard of cervical cancer?
Yes 296 (68.8) 134 (31.2) 50.503 0.000*
No 50 (35.2) 92 (64.8)
Knowledge of HPV vaccine
Cause of cervical cancer
Knowledgeable 188 (70.7) 78 (29.3)
21591  0.000*
Not knowledgeable 158 (51.6) 148 (48.4)
Prevention of cervical cancer
Knowledgeable 270 (75.0) 90 (25.0)
85.573  0.000*
Not knowledgeable 76 (35.8) 136 (64.2)
Availability of vaccine
Knowledgeable 164 (74.9) 55 (25.1)
30.773  0.000*
Not knowledgeable 182 (51.6) 171 (48.4)
Target population for vaccination
Knowledgeable 144 (68.6%) 66 (31.4) 9.069 0.003*
Not knowledgeable 202 (55.8) 160 (44.2) ' '
Male vaccination
Knowledgeable 66 (66.0) 34 (34.0) 1540 0.915
Not knowledgeable 280 (59.3) 192 (40.7) ' '
HPV vaccination catch up program
Knowledgeable 132 (71.7) 52 (28.3)
14.364  0.000*
Not knowledgeable 214 (55.2) 174 (44.8)
Vaccine protection
Knowledgeable 142 (74.0) 50 (26.0) 21.937 0.000*
Not knowledgeable 204 (53.7) 176 (46.3)

a only those who had ever had sex were included

*Statistically significant at p = 0.05
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Figure 1: Respondents' sources of information

Respondents chose as many options as applied.
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Figure 2: Barriers to implementation of
HPV vaccination program

Respondents chose as many options as applied.

Discussion

This study on the knowledge and acceptability of HPV vaccine in Nigeria was conducted among young, educated
and somewhat sexually active population. To the best of our knowledge, this is the first study of this kind among
University students in southern Nigeria. About three quarters of the students were aware of cervical cancer, while
about half were aware of HPV infection. The knowledge of risk factors for cervical cancer is poor. Awareness and
knowledge of the various themes around HPV vaccine was less than 50% except that about 70% of the students
were aware of the preventable nature of cervical cancer. Although students in medical related disciplines had poor
knowledge about HPV vaccine they were none the less more knowledgeable than those in other non-medically
related faculties. About three out of every five students were willing to accept the vaccines. Students who were
younger than 20 years, in medical faculties, aware of cervical cancer and HPV vaccine’ and who attained menarche
at the age of 12 years and above were more willing to accept the vaccine. Being knowledgeable was also related to
willing to accept HPV vaccine.

The levels of awareness of HPV infection and cervical cancer in this study are high considering that similar levels of
awareness were found among different health professionals (Makwe CC 2011, Christian WJ 2009, Jones M 2008,
Tozzi AE 2009). However, it is expected that our findings will be higher than what obtains in the general young
female population in Nigeria because our sample is highly educated relative to the general population. Lower levels
of awareness has been reported in general population of women in Nigeria, Tunisia and China (Jain N 2009, Kwan
TT 2009, Abiodun OA 2013) while Higher levels of awareness was reported in the USA (Dursun P 2009). A
systematic review of 39 studies involving a total of 19,986 participants showed that the levels of awareness of HPV
infection varied from 13% to 95% (Klug SJ 2008). Contrary to the high levels of awareness found in our study, the
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knowledge of risk factors for cervical cancer is quite low. Poor overall general knowledge of women about HPV and
cervical cancer has been consistently found to be low among different population groups (Klug SJ 2008, Perlman S
2014).

The poor knowledge about HPV vaccine in our study agrees with findings from other studies. In a study of Nigerian
Nurses, only 25% were aware of the vaccine while adult women in China were found to have grossly inadequate
knowledge (Makwe CC 2011, Kwan TT 2009). HPV vaccination is a relatively new concept in Nigeria. However,
acceptability of the vaccine is high. High HPV vaccine acceptability rates have also been found among Nigerian
Nurses, Tunisian women, Chinese women, Italian mothers and American Gynaecologists (Makwe CC 2011, Jain N
2009, Christian WJ 2009, Daley MF 2006, Jones M 2008, Tozzi AE 2009). The high level of acceptability in the
light of poor knowledge about HPV vaccine creates window of opportunity for well coordinated, multi-faceted and
innovative awareness and enlightenment campaigns. It is especially important to upgrade the curriculum of medical
faculties in order to boost the knowledge of would be health workers who will soon be in the position to create
awareness about and offer the vaccines to the public. School based strategies must be emphasized as this has proved
to result in 71.6% to 93.2% vaccine uptake in Rwanda, South Africa, Tanzania and Uganda (W. C. Binagwaho A
2012, LaMontagne DS 2011). This should also be supported by health facility and community based strategies. It
has been demonstrated that educational interventions have positive effect on immunization related practices (Gonik
B 2001). Such educational interventions that are targeted at young people have a definitive role in promoting
vaccine acceptance. Sensitization campaigns are veritable strategies for addressing various concerns that have led to
rejection of HV vaccination programs elsewhere (Perlman S 2014).

The introduction of the HPV vaccine though welcome, offers enormous challenges due to the low level of awareness
and poor knowledge about cervical cancer, concerns about its safety and efficacy (Perlman S 2014, Anorlu 2008).
Cameroon and Rwanda are typical examples of Sub-Saharan that have experienced immense difficulties due to some
of these reasons while attempting to scale up HPV vaccination nationally (W. C. Binagwaho A 2011, Ouedraogo N
2011, Ebosse 2010). In fact, concerns about side effect engendered so much public distrust that HPV vaccination
program had to be suspended in India and Japan (Gilmour S 2013, Larson HJ 2010). Nurses in Nigeria identified the
fact that HPV vaccination would promote promiscuity as a possible barrier (Makwe CC 2011). Some Tanzanian
teachers did not permit vaccination of students because of fear of negative feedback from parents (Watson-Jones D
2012). These factors have also been identified by our study as barriers to successful vaccination program among
University students. In addition to these, our study also identifies cost as a possible barrier. This is not the case in
many other countries in Sub Saharan Africa because of the support of the Global alliance for Vaccine Initiative
(GAVI). The GAVI has two criteria for eligibility to receive support for HPV vaccination namely; achievement of
70% coverage of DPT3 vaccine and Pilot demonstration of vaccine delivery. While six Sub Saharan African
countries have fully met the two criteria and therefore receive GAVI support; a systematic review of 13 countries
showed 12 had met the DPT3 coverage criteria. Nigeria is the only country that had failed to meet the criteria.
Indeed, Nigeria is yet to meet any of the two criteria (Perlman S 2014). The implication of this is that HPV
vaccination is quite expensive costing more than 120 USD to fully one girl in a country where more than 70% of
people live below the poverty line as opposed to 22.50 USD in GAVI supported countries (Youngblood 2013). This
is especially important considering the facts that countries receiving the GAVI support are noted to have HPV high
vaccination coverage compared to others (Perlman S 2014). Efforts at ensuring HPV vaccination may not be
adequate if appropriate means of funding are not devised. The various challenges to achieving 70% DPT3 vaccine
coverage needs to be tackled through continuous public education and vaccine advocacy in order to build trust and
mitigate resistance (Machingaidze S 2013).

This study has some limitations which should be considered when interpreting the findings. It has a cross-sectional
design; hence, causality cannot be established. Self-reported data is used therefore recall bias, self presentation and
confidentiality concerns could affect the reliability and validity of the findings. In order to mitigate this, participants
were assured full confidentiality and the survey was conducted in a private environment.

Conclusion

Knowledge of HPV vaccine is poor but its acceptability is high. The barriers to successful HPV vaccination
campaign include lack of information, worry about efficacy and safety, parental non consent and cost. Successful
HPV vaccination will depend on multi-dimensional, innovative and widespread campaign that addresses various
misconceptions about the vaccine. Appropriate strategies to facilitate the availability of vaccine at an affordable cost
to the individuals, their family and the country at large should be devised and implemented.
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