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ABSTRACT
Human papillomavirus (HPV), the most common sexually transmitted infection worldwide, is responsible 
for a variety of cancers. HPV vaccines can help prevent this infection and its potentially devastating 
carcinogenic outcomes. Although the incidence of HPV-related oropharyngeal cancers among males is 
increasing, few studies have been published on HPV knowledge and vaccine acceptability among males. 
In this cross-sectional study, we assessed knowledge about HPV and the vaccine, as well as its accept-
ability, among third- and fourth-year male medical students in Jeddah, Saudi Arabia. Respondents were 
enrolled in any of the medical colleges in Jeddah from February to December 2018. A validated survey was 
used to collect information on HPV infection and vaccine knowledge and to ask questions assessing 
vaccine acceptability. HPV knowledge scores were created, and vaccine acceptability predictors were 
assessed with logistic regression. We collected data from 517 participants. Approximately 74% of the 
students had heard of HPV, with a mean knowledge score of 5.9 ± 4.6 out of 16; only 42% had heard of the 
HPV vaccine, with a mean knowledge score of 0.9 ± 1.6 out of 7. Among the respondents, 48.9% were 
interested in receiving the HPV vaccine. Although HPV infection and vaccine knowledge did not correlate 
with vaccine acceptability, those who had previously received the hepatitis B vaccine were more inter-
ested in receiving the HPV vaccine. In conclusion, male medical students had low HPV knowledge. 
Improving their HPV knowledge is important, as they are future health-care providers. The promotion 
of HPV vaccines in this potentially influential group is crucial for achieving effective disease prevention.
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Introduction

Human papillomavirus (HPV) is a group of viruses that consists 
of at least 100 subtypes.1 It is the most common sexually trans-
mitted infection worldwide and has a global prevalence of 
11.7%.2 In most individuals, the infection resolves asymptoma-
tically. However, in about 10% of cases, the infection persists and 
eventually causes cutaneous and mucocutaneous lesions such as 
warts, or in some cases, cancer.3 Of the 14 million new cancer 
cases reported in 2012, 15.4% were caused by infectious agents, 
and 29.5% of those were attributed to HPV.4

All HPV vaccines, whether bivalent, quadrivalent, or nine- 
valent, aim to prevent infection by the two most common carci-
nogenic viral subtypes: HPV 16 and HPV 18. They are reported to 
be up to 100% effective in preventing cervical cancers in women 
and anogenital cancers in both genders;5 the vaccines have also 
decreased the prevalence of oral HPV infection by 17% in the 
United States.6

Since the introduction of HPV vaccines, many studies have 
been conducted to evaluate the level of knowledge about HPV 
infection and vaccination in various populations. In both 
developed and developing countries, knowledge and awareness 
of HPV and its vaccine were generally low to moderate7–9 but 
were relatively better in populations with a medical education 
background or higher.10,11 Studies suggest that factors such as 
age, sex, race, education level, marital status, gravidity, annual 

household income, and familiarity with HPV are directly 
related to awareness of HPV infection and its vaccine.12,13

As various countries began to implement national HPV vac-
cination programs, vaccine acceptability became a growing area 
of study. Among many studied factors, knowledge of HPV and 
the HPV vaccine are some of the well-reported predictors of 
HPV vaccine acceptability.8 Moreover, a major facilitator of 
HPV vaccine uptake is physician recommendation, which is 
reported to increase uptake by as much as 80%.7,14

Local studies have focused primarily on women and have 
addressed HPV minimally and within the context of cervical 
cancer,15,16 oral cancer,17 or sexually transmitted infections.18 

Furthermore, given the proven efficacy of the vaccines in prevent-
ing anogenital and oral HPV infection, as well as their provision of 
herd immunity,19 many countries have started including them in 
their vaccination programs among males.20

In Saudi Arabia, the Expanded Program on Immunization (EPI) 
was launched in 1974, which is implemented as an essential and 
integral element of primary health care.21 Moreover, a compulsory 
immunization schedule was established as a vaccination certificate, 
from birth until the first grade of school, which is administered 
through the Ministry of Health’s primary health-care centers by 
primary health-care providers.22 The Saudi Food and Drug 
Administration approved prophylactic HPV vaccines – Bivalent 
vaccine (Cervarix), and Quadrivalent vaccine (Gardasil) – in 2010 
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for females aged 11 to 26 years.21 In the updated Saudi National 
Immunization Schedule published in 2019, HPV vaccines were 
incorporated into females’ routine vaccine schedules.23 But they 
remain optional for males in Saudi Arabia. HPV vaccines are 
available in some private hospitals and clinics, along with a few 
major hospitals in Saudi Arabia. They are also offered at routine 
office visits in family medicine and pediatric clinics.24 HPV vaccines 
are provided and given to patients – whether males or females – 
upon their request.

Because of the steady increase in HPV-related malignan-
cies – especially among men – it is crucial to determine this 
population’s knowledge of HPV infection and their views on 
available vaccines.25 Most studies published on HPV or the 
HPV vaccine focused on women as the targeted population of 
study, or on cervical cancer and its risk factors. However, HPV 
has rarely been addressed as a separate entity. As such, it was 
important for us to investigate the male population, and to 
assess their HPV knowledge and acceptability of the vaccines. 
Furthermore, HPV vaccines for males have yet to be included 
in the national vaccination program in many parts of the world 
including Saudi Arabia. Therefore, more effort is needed to 
educate future health-care providers about its importance.

Therefore, we aimed to assess the levels of HPV knowledge 
and vaccine acceptability among a sample of male medical 
students. Knowledge assessment among this population could 
enable the development of health education programs, which 
are of utmost importance, given that these students are future 
health-care providers and, as such, will have a significant influ-
ence on the choices made by their future patients.

Materials and methods

Study design

In this cross-sectional study, all male students who were 
enrolled in the third or fourth year of any medical school in 
Jeddah, Saudi Arabia, during the 2017–2018 academic year 
were invited to participate. Third-year (preclinical) and fourth- 
year (clinical) medical students were chosen because they fall 
within the age group targeted by the HPV vaccine.

Data sources and items measured

Data were collected by using a self-administered 40-item ques-
tionnaire. The first section included questions on sociodemo-
graphic characteristics: age, nationality, marital status, having 
children, academic year, cumulative grade point average 
(GPA), smoking status, hepatitis B vaccination, and sexually 
transmitted disease history. Questions regarding knowledge of 
HPV infection and vaccination were formulated and validated 
by Waller et al.26 Questions concerning vaccine acceptability 
were obtained from the National Health and Nutrition 
Examination Survey Questionnaire of the Centers for Disease 
Control and Prevention.27 Participants’ general HPV knowl-
edge was assessed in the second section with 18 items. First, 
participants were asked whether or not they had heard of HPV. 
The next 16 items were “True/False/I Don’t Know” questions. 
In this section, participants were asked about the prevalence of 
HPV, types, modes of transmission, risk factors and preventive 

measures, signs and symptoms, treatment, and HPV relation-
ship to warts, cervical cancer, and HIV. The last item in this 
section was intended to determine the students’ sources of 
HPV infection knowledge.

The third section consisted of eight items that aimed to assess 
how much the participants knew about the HPV vaccine. The first 
question asked whether they had heard of the vaccine. The next 
seven items were “True/False/I Don’t Know” questions, which 
assessed their knowledge of the dose, target population for admin-
istration, the need for Pap smear testing among HPV vaccinated 
individuals, and the protective role of the vaccine against sexually 
transmitted diseases, genital warts, and cervical cancer.

The fourth and final section addressed participants’ vaccine 
acceptability. The first three items asked whether the student 
had received the vaccine, whether they would be interested in 
receiving it, and, if they were not interested in getting vacci-
nated, their reasons for choosing not to do so. The next three 
questions asked about whether they thought that education 
programs would help them make the decision to be vaccinated, 
and whether they would discuss the HPV vaccine with their 
male and female patients.

Data collection

Participants were recruited from all medical schools in Jeddah: 
King Abdulaziz University, King Saud bin Abdulaziz University 
for Health Sciences, Ibn Sina National College for Medical 
Studies, and Batterjee Medical College. A list of male medical 
students enrolled in their third and fourth years of medical 
school during the 2017–2018 academic year was obtained. To 
help establish a good response rate, each of the data collectors 
was given a list of medical students to invite to participate. Hard 
copies of the surveys were distributed to students between classes 
and during their break time. Unfortunately, the response rate 
from Batterjee Medical College students was very low despite 
many attempts to increase it, and thus they were excluded from 
our analysis.

Ethical considerations

This study was approved by the Biomedical Research Ethics 
Unit at King Abdulaziz University, Jeddah, Saudi Arabia (No. 
043–03-18). Participants were informed that participation was 
voluntary and that filling in the questionnaire indicated their 
consent to participate in the study.

Data analysis

Categorical variables are displayed as frequencies and percen-
tages, while continuous variables are presented as means and 
standard deviations. The GPA of each participant was categor-
ized as high (those with a GPA of at least 3.75 out of 5.0) or low 
(those with a GPA of less than 3.75). Students were also 
categorized as ever smokers (current and former) and never 
smokers.

Total knowledge scores for HPV knowledge and for HPV 
vaccination knowledge were calculated, by summing the responses 
of the corresponding section questions. The response of each 
knowledge question was given a score of 1 for correct answers, 
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and a score of 0 for incorrect and “I Don’t Know” answers. The 
HPV knowledge scores ranged from 0 to 16, and the HPV vacci-
nation knowledge scores ranged from 0 to 7. Lower scores indi-
cated lower knowledge. The score variable was then categorized; 
a score of at least 12 out of 16 (75% correct answers) indicated 
good HPV infection knowledge, whereas a score of 5 (or higher) 
out of 7 (75% correct answers) indicated good HPV vaccine 
knowledge.

Predictors of HPV infection knowledge and vaccine accept-
ability were assessed by using logistic regression. A p-value of 
<0.05 indicated statistical significance. All data were analyzed 
with SPSS (Statistical Package for Social Sciences), Version 21.0 
(Armonk, NY: IBM Corp).

Results

Sociodemographic characteristics

A total of 517 male medical students with mean age: 
21 ± 1.4 years responded to the survey, yielding an overall 
response rate of 68%. Four hundred ninety-three question-
naires were distributed at King Abdulaziz University, 201 
questionnaires at King Saud Bin Abdulaziz University, and 62 
questionnaires at Ibn Sina National College. The response rates 
were 61%, 93%, and 52%, respectively.

As illustrated in Table 1, 99.6% of the respondents were 
single, and only 0.4% had children. The vast majority of stu-
dents had a high GPA (93.5%). Of the participants, 
26.8% percent were ever smokers, 56.2% had received the 
hepatitis B vaccine, and 0.6% had a history of sexually trans-
mitted diseases.

General HPV knowledge

Of the participants, 73.7% had heard of HPV. The mean HPV 
knowledge score was 5.9 ± 4.6 out of 16. Their scores ranged 
from 0 (n = 143) to 15 (n = 4). The question that was most 
frequently answered incorrectly was “HPV usually does not 
need any treatment,” with 91.9% of the participants answering 
incorrectly. The question that was most frequently answered 
correctly was “Having many sexual partners increases the risk 
of getting HPV,” with 56.9% answering correctly (data not 
shown). As illustrated in Figure 1, the most frequently reported 
source of knowledge was medical school education (90.7%), 
followed by the Internet (31.6%).

Table 2 shows the assessment of the predictors of HPV 
knowledge. Students in their preclinical year were more likely 
to have good HPV knowledge than were those in their 
clinical year (odds ratio [OR]: 1.92; 95% confidence interval 
[CI]: 1.09–3.38). GPA, smoking status, and receiving the hepa-
titis B vaccine did not significantly affect HPV knowledge.

HPV vaccine knowledge

Over half of the students reported never having heard of the 
HPV vaccine (58.4%). The mean HPV vaccine knowledge 
score was 0.9 ± 1.6 out of 7. The scores ranged from 0 
(n = 341) to 6 (n = 5). The question most frequently answered 
incorrectly was “the HPV vaccine requires three doses” (88.2% 
of students answered it incorrectly). The question most fre-
quently answered correctly was “HPV vaccines offer protection 
from all sexually transmitted infections,” with 16.9% of stu-
dents answering correctly (data not shown).

HPV vaccine acceptability

As illustrated in Table 3, 48.9% of participants were interested 
in receiving the HPV vaccine, and 8.7% reported that they had 
already received it. A majority of students (79.4%) thought that 
vaccine awareness programs would help them decide whether 
or not to receive the vaccine. Among the respondents, 55.2% 
indicated that they plan to discuss the HPV vaccine with their 
female patients and 56.9% indicated that they plan to do so 
with their male patients.

Table 4 presents the predictors of HPV vaccine acceptability. 
Students who did not receive the hepatitis B vaccine were less 
willing to be vaccinated for HPV than were hepatitis B vaccinated 
students (OR: 0.62; 95% CI: 0.39–1.00). Students in their 
preclinical year and students with a high GPA were less likely to 
be willing to take the HPV vaccine than were students in their 
clinical year and with a low GPA, respectively; however, the results 
did not reach statistical significance. HPV infection knowledge, 
vaccine knowledge, and smoking status did not affect vaccine 
acceptability. Saudis were more likely to be willing to take the 
HPV vaccine compared with non-Saudis, but the results lost 
statistical significance in the multivariate model.

As illustrated in Figure 2, the most common reason for 
students to refuse the HPV vaccine was because they felt they 
did not need it (57%) and because they were not sexually active 
(55%); 31% reported that they did not know enough about it.

Table 1. Sociodemographic characteristics of the participants.

Sample characteristics*
N (%) 

N = 517

Age, mean ± SD 21 ± 1.4
Nationality†

Saudi 492 (96.3)
Non-Saudi 19 (3.7)
Marital status
Single 515 (99.6)
Married 2 (0.4)
Have children
No 515 (99.6)
Yes 2 (0.4)
Medical school year
Preclinical (third year) 245 (47.4)
Clinical (fourth year) 272 (52.6)
Cumulative GPA†

Low 33 (6.4)
High 474 (93.5)
Smoking†

Never smoker 376 (73.2)
Ever smoker 138 (26.8)
Previously received hepatitis B vaccine†

No 224 (43.8)
Yes 287 (56.2)
History of any sexually transmitted disease†

No 508 (99.4)
Yes 3 (0.6)

*Data are given as number (%) except where otherwise indicated. 
†The number of participants who responded to the question does not equal total 

participants due to missing values. 
GPA, grade point average.
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Discussion

Our results highlight the limited knowledge among male med-
ical students regarding HPV and HPV vaccines. The mean 
knowledge scores indicated that they have “poor knowledge” 
about these topics. Although most students had previously 
heard of HPV (73.7%), they incorrectly answered most of the 
questions regarding it.

Our participants’ mean knowledge scores were lower than 
those reported in similar participants in studies from other 

developed countries.10,11 A cross-sectional study of 230 health- 
care practitioners in New Zealand used the same knowledge 
assessment tool that we used in our study.10 Their participants’ 
mean knowledge scores were higher than those of our study at 
13.3 out of 16 in the general HPV knowledge section and 6.0 
out of 7 in the HPV vaccine section. Predictors of HPV knowl-
edge in that study included recent HPV training (within 
1 year). No gender-based differences were mentioned.10

A similar study that used the same assessment tool was 
conducted in the United States to assess the level of knowledge 

Figure 1. Source of human papillomavirus knowledge.

Table 2. Logistic regression analysis of the predictors of HPV knowledge.

Variable Poor HPV knowledge Good HPV knowledge Univariate OR and 95% CI* Multivariate OR and 95% CI*

Medical school year 
Clinical 
Preclinical

228 
196

23 
37

1 
1.87 (1.07–3.25)

1 
1.92 (1.09–3.38)

Cumulative GPA 
Low 
High

29 
386

4 
56

1 
1.05 (0.35–3.10)

1 
1.36 (0.39–4.73)

Smoking 
Never smoker 
Ever smoker

304 
117

47 
13

1 
0.71 (0.37–1.37)

1 
0.73 (0.37–1.41)

Hepatitis B vaccine 
Yes 
No

239 
180

38 
21

1 
0.73 (0.41–1.29)

1 
0.73 (0.41–1.31)

*Subjects with missing variable responses were excluded from the regression analysis. 
HPV, human papillomavirus; GPA, grade point average; OR, odds ratio; CI, confidence interval

Table 3. Human papillomavirus (HPV) vaccine acceptability among the participants.

Questions about HPV vaccine
N (%) 

N = 517

Would you be interested in getting the HPV vaccine? * 
No 
Yes 
I don’t know

125 (24.4) 
251 (48.9) 
137 (26.7)

Have you ever received an HPV vaccine?* 
No 
Yes 
I don’t know

222 (44.9) 
43 (8.7) 

229 (46.4)
Do you think vaccine awareness programs would help you to decide whether to take the vaccine or not? * 
No 
Yes

103 (20.6) 
396 (79.4)

Do you plan to discuss the HPV vaccine with your female patients? * 
No 
Yes

230 (44.8) 
283 (55.2)

Do you plan to discuss the HPV vaccine with your male patients? * 
No 
Yes

220 (43.1) 
290 (56.9)

*The number of participants who responded to the question does not equal total participants due to missing values.
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among undergraduate university students regarding HPV and 
its vaccine. The mean general HPV knowledge scores in that 
study were again higher than those in our study (11 out of 16). 
Their mean HPV vaccine knowledge score was also higher 
(5.37 out of 7) than ours.11 As previously noted, “feminization” 
of HPV can lead to potential gender-based biases in public 
awareness levels;28 a possible reason for our lower HPV and 
HPV vaccine knowledge scores may be that our study included 
only males.

A 2015 systematic review evaluated 22 studies for the level of 
knowledge among adolescent males and the results were com-
parable to our findings, as most of the studies reported low to 
moderate HPV knowledge.8 Furthermore, there were discre-
pancies between studies for the correlation between knowledge 
and vaccine acceptability. A proportion of the studies, like ours, 

reported that there was no statistically significant correlation 
between HPV knowledge and vaccine acceptability.8,29

Rutten et al.30 also published a cross-sectional study of 280 
clinicians, assessing their HPV knowledge and potential barriers 
to HPV vaccination. They found that greater HPV knowledge 
was associated with a higher rate of HPV vaccine initiation 
among their patients, suggesting that knowledge is of paramount 
importance in vaccine promotion.30 Similar results were found 
by Nickel et al.31 when they surveyed the parents of girls aged 
9–17 years, where the factor that was most strongly associated 
with HPV vaccine status was parental HPV knowledge. This 
study highlights the important effects of HPV knowledge on 
vaccination rates.31

To create a better understating of HPV vaccine acceptability 
and influencing factors, Tatar et al.32 studied 428 male college 

Table 4. Predictors of willingness to receive the HPV vaccine.

Willingness to receive HPV vaccine

Predictor Yes No Univariate OR and 95% CI* Multivariate OR and 95% CI*

HPV knowledge 
Good 
Poor

34 
206

20 
96

1 
1.26 (0.69–2.30)

1 
1.10 (0.57–2.11)

HPV vaccine knowledge 
Good 
Poor

2 
240

3 
119

1 
3.02 (0.49–18.35)

1 
2.8 (0.41–19.9)

Medical school year 
Clinical 
Preclinical

133 
118

57 
68

1 
0.74 (0.48–1.14)

1 
0.84 (0.41–1.36)

Nationality 
Non-Saudi 
Saudi

8 
240

10 
115

1 
2.60 (1.00–6.78)

1 
2.10 (0.76–5.82)

Cumulative GPA 
Low 
High

16 
229

5 
117

1 
0.61 (0.21–1.71)

1 
0.51 (0.17–1.51)

Smoking 
Never smoker 
Ever smoker

181 
69

91 
33

1 
1.05 (0.64–1.70)

1 
0.99 (0.59–1.67)

Hepatitis B vaccine 
Yes 
No

146 
101

60 
65

1 
0.63 (0.41–0.98)

1 
0.62 (0.39–1.00)

*Subjects with missing variable responses were excluded from the regression analysis. 
HPV, human papillomavirus; GPA, grade point average; OR, odds ratio; CI, confidence interval.

Figure 2. Reasons for refusing to take the human papillomavirus (HPV) vaccine. Participants were asked about their reasons only if they were not interested in receiving 
the vaccine (n = 125). STD = sexually transmitted disease.
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students enrolled in three Canadian universities. The goal was to 
identify the psychosocial correlates of HPV vaccine acceptability. 
Their results showed, unlike that in our study, a significant 
correlation between high levels of HPV knowledge and greater 
vaccine acceptability.32 Because our study sample consisted of 
medical students who might have had a good understanding of 
vaccinations in general and of their importance in preventing 
disease, our students’ lack of specific HPV vaccine knowledge 
did not likely influence their willingness to be vaccinated. 
Furthermore, we had fewer participants with good HPV knowl-
edge, which may have resulted in a lack of statistical efficiency in 
detecting an effect.

In our study, we found that prior vaccination with hepatitis 
B was a significant predictor of willingness to receive the HPV 
vaccine. Similarly, in their meta-analysis, Newman et al.33 found 
that not receiving the hepatitis B vaccine correlated negatively 
with willingness to receive the HPV vaccine. However, smoking 
cigarettes had a positive correlation with vaccine acceptability.33

Factors such as fear of injections, fear of vaccine side effects, 
lack of knowledge about the vaccine, and not being sexually 
active are some of the barriers to receiving the HPV vaccine 
that have been reported in the literature.34,35 The most fre-
quently reported barriers in our study were the perception of 
not needing the HPV vaccine, not being sexually active, and the 
lack of HPV vaccine knowledge.

To the best of our knowledge, this study is one of the few to 
have addressed HPV knowledge and vaccine acceptability 
among men, and to examine HPV as a separate entity outside 
the context of sexually transmitted diseases, cervical or oral 
cancers. Our study is also one of the first to address the Saudi 
male’s HPV knowledge and willingness to receive the HPV 
vaccines. Given the sample we have opted to study, we were 
able to determine the HPV vaccine acceptability in an age 
group that is eligible to receive the vaccine, along with asses-
sing their potential trends in promoting HPV vaccines to their 
future patients.

This study has a few limitations. Although our sample size 
was relatively large, the response rate (68.8%) was slightly 
lower than our initial target of at least 70%. Moreover, the 
effect of factors such as marital status, and history of sexually 
transmitted diseases on HPV knowledge could not be assessed 
because of the small number of participants in some of the 
categories. Furthermore, we were not able to compare HPV 
knowledge and vaccine acceptability between the colleges as we 
wouldn’t have had an adequate sample size if we stratified 
analyses by school. Despite our participants demonstrating 
a lack of knowledge, our studied sample is considered well 
educated, with knowledge in the medical field in particular. 
And as such, the results cannot be generalized to the general 
population of Saudi Arabia. However, it can be generalizable to 
populations with a similar medical background.

Despite these limitations, our results provide valuable infor-
mation on the awareness of male medical students about HPV 
infection and the HPV vaccine. These data will be useful for 
encouraging medical schools in including more HPV-centered 
content in their study curriculum, along with aiding in the 
design and implementation of community education programs 
for the general population.

Conclusions and recommendations

The results of our study highlight the low level of knowledge 
among male medical students about HPV infection and its 
vaccine. Since HPV infection is a preventable disease, it is 
important to improve medical undergraduates’ knowledge 
about it and ways to prevent it, as they are future health-care 
providers. The promotion of HPV vaccine acceptance and use 
in this vaccine-appropriate age group as a potentially influen-
tial population is crucial for maximizing disease prevention in 
our community. Formulating a universally recognized and 
accepted tool for assessing the willingness to receive vaccines 
is also important. Further studies should be conducted on the 
general population as well in order to report the need for, and 
the direction of, public health initiatives.
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