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Introduction: Cervical cancer is a highly prevalent disease among women 
worldwide. However, the advent of a vaccine against HPV, the main cause of 
the disease, has prevented its spread. The acceptability of the HPV vaccine to 
different sectors of the Saudi community has yet to be clarified. Since parents and 
teachers are major influencers in the decision-making process of vaccination 
for HPV, this study aimed to assess the knowledge and attitudes of teachers and 
parents toward cervical cancer, HPV, and the HPV vaccine, and unraveled the 
factors that would influence recommending the vaccine.

Methods: A cross sectional study was done among 927 individuals (373 teachers 
and 356 parents). A newly developed validated questionnaire was used to collect 
data on knowledge, attitude, and factors influencing cervical cancer, HPV, HPV 
vaccine. The relationship between different factors with knowledge and attitude 
were assessed using univariate and multivariate analysis.

Results: Of the study participants, 94% were females, with a median (Interquartile 
range) age of 38(31–44) years, 12.2% were teachers, 38.7% were parents and 
49.1% were parents and teachers. The majority (78.5%) were married, and 75.6% 
had at least one child. Among those with children, 88.6% had at least one girl, 
and among those with girls, 72.2% had at least one girl aged between 10 and 
18  years. The total median (IQR) knowledge score was 9 [(−5)–(−26)] and 
the total median (IQR) attitude score was 49 (43–56). The knowledge score 
significantly increased by receiving postgraduate education, working in the 
health or education sectors, if a person knew someone diagnosed with cervical 
cancer, having girls in the age group of 10–18  years, reading about medical 
issues or having previously heard about the HPV vaccine. The attitude score 
significantly increased by high knowledge score and decreased if the person has 
previously diagnosed with cervical cancer.

Conclusion: Physician’s recommendation and the amount of information on 
the HPV vaccine, opinions about vaccines in general, and government decrees 
are the main factors influencing decision on HPV vaccine Uptake. This study 
emphasizes the role of healthcare providers, awareness of cervical cancer, HPV 
and its vaccine, and social status, in favoring vaccine uptake in Saudi Arabia.
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1 Introduction

Cervical cancer is one of the most frequent gynecological 
malignancies and fourth highest cause of cancer deaths among women 
globally (1). Cervical cancer rarely occurs in schoolgirls, however, 
604,127 new cases and 341,831 deaths of middle-aged women from 
cervical cancer were reported in 2020 worldwide (1–3). Around 85% 
of mortality from cancer and more than 90% incidence of cervical 
cancer were reported in developing countries such as Sub-Saharan 
Africa (4, 5). These high figures are mainly due to the spread of the 
human papillomavirus (HPV), a principal cause of cervical cancer, 
and the lack of HPV vaccination, which is an effective preventive 
measure (6). Despite the significant imbalance of the cervical cancer 
distribution between low-income and higher-income countries, 
cervical cancer decreased between 1990 and 2019 due to effective 
preventive measures such as the Papanicolaou (Pap) test in detecting 
the human papillomavirus (HPV), in addition to sociocultural 
variables like access to healthcare, family planning, and education (7, 
8). Although Saudi Arabia has a low incidence of cervical cancer, the 
association of HPV infection with this malignancy is comparable to 
the rest of the world, with HPV-16 and -18 being the two most 
common genotypes detected, and accounting for three-quarters of 
HPV infections (6).

HPV, the first known human tumor virus, is considered one of the 
main causes of genital, oropharyngeal, and lung malignancies. HPV 
was found in 50–80% of sexually active young men and women where 
incidence peaks in the early twenties and drops by age 55 (9). 
According to the World Health Organization (WHO), cervical cancers 
account for almost 85% of all HPV-related cancers (9, 10). HPV 
infection in mucosal and anogenital skin causes external general warts 
(EGW) that are found on the labia, clitoris, vulva, vagina, and 
ectocervix in women. Persistent HPV infection leads to a pre-cancer 
condition known as intraepithelial neoplasia or cervical intraepithelial 
neoplasia (CIN) based on the site of the infection. CIN can cause 
several complications in pregnant women such as low birth weight, 
pre-term birth, and death. However, screening programs and early 
intervention could prevent the progression of cancer (11).

Vaccination programs have significantly contributed to the 
prevention of HPV-associated diseases and cancer. In 2006, the first 
HPV vaccine was licensed to prevent infection by a mucosa tropic 
sexually transmitted infectious agent without specific induction of 
mucosal immunity, by targeting HPV-16 and HPV-18 types that cause 
the majority of HPV-attributable cancers (12). HPV vaccines are 
virus-like particle vaccines (VLPs) from L1 major capsid protein, that 
are introduced in 2–3 doses to girls and boys aged 9–14 years. Many 
observational studies evaluated the effectiveness and the appropriate 
number of doses; an initial report showed that three doses were the 
most effective, especially for people who received the vaccine at a 
younger age. However, over time, more studies have shown greater 
effectiveness with fewer doses (13). Recently, a clinical trial compared 
single-dose and three doses vaccination, showing high efficacy and 
long-term protection with a single dose of HPV vaccine (14).

By June 2020, 107 (55%) of the 194 WHO member states reported 
the implementation of HPV vaccination programs worldwide in their 

national immunization schedules. The HPV program’s average 
coverage and performance is significantly lower than that of childhood 
immunizations, and collaborative efforts are required to achieve the 
2030 WHO elimination targets (9, 10). Many studies have been 
undertaken worldwide to evaluate HPV awareness and vaccination 
acceptability among parents. European studies reported that 
HPV-related knowledge was poor, especially in addressing diseases in 
men. Despite the limited degree of awareness, participants’ attitudes 
were generally encouraging (15–17). Many factors contributed to 
parents’ acceptance of the vaccination, including demographic 
characteristics such as female gender, younger parent age, female 
adolescent gender, higher household income, and past childhood 
vaccination history. In addition, the belief in vaccine efficacy in 
preventing cervical cancer, awareness of HPV, susceptibility to HPV 
infection, doctors’ awareness, desire to conform to social norms, and 
perception of disease severity, have all been reported to influence 
vaccine acceptance (18–21). However, the most common impediments 
to HPV vaccination uptake are concerns about the vaccine’s safety 
(17), beliefs about its impact on sexual behavior, low perceived 
vulnerability to HPV infection, and uncertainties about its efficiency 
(17, 22, 23). Vaccine hesitancy had increased worldwide before the 
COVID-19 pandemic and increased further during it (24). Cultural 
differences and religious beliefs play a vital role in vaccine acceptance. 
Religion has a positive correlation with susceptibility and the benefits 
of vaccination, but the significance of religion regarding beliefs about 
the HPV vaccine varies worldwide (21, 25–28).

In Saudi  Arabia, the HPV vaccination program was only 
established in 2020. There is, therefore, not enough data collected on 
population acceptance of the vaccine (29–31). Since HPV vaccination 
program in Saudi is conducted at schools of young girls, the success 
of the program largely depends on the teachers’ and parents’ awareness 
and decisions. Therefore, evaluating guardians’ and teachers’ 
knowledge, attitude, and perception of HPV vaccination is crucial to 
gaging the extent of health education and level of vaccine hesitancy. 
In this study, we aim to assess guardians’ and teachers’ knowledge and 
attitudes toward the HPV vaccine and determine factors that influence 
vaccine uptake among schoolgirls in Saudi Arabia.

2 Materials and methods

2.1 Study design and sampling technique

This is a cross-sectional study that was conducted in the middle 
region of Riyadh City in Saudi Arabia. Riyadh City is the capital of 
Saudi Arabia and is divided into 5 regions; the middle region is a 
highly populated and dense area with a population density of 22.5 
people per square kilometer (32).

A multi-stage sampling technique was used to select districts and 
schools for the study. The middle region consists of five districts, from 
which three districts—Alsulimaniah, Alolaya, and Almalaz—were 
randomly selected. The total number of girls-only schools in the 
middle region is approximately 80, with about 16 schools per district. 
In the three selected districts, there are 50 girls-only schools. The 
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variability within clusters is nearly equivalent to that of independent 
sampling, making our approach comparable to simple random 
sampling. Since the schools selected from the districts are considered 
socially homogeneous, this supports the assumption of minimal 
clustering effects. From these, 15 schools were randomly selected to 
be  included in the study, with the number of selected schools 
proportionally allocated according to the number of schools in each 
district. Across these 15 schools, the approximate total number of 
students and teachers is 4,300 and 500, respectively.

2.2 Study population and sample size

2.2.1 Sample size for assessing the psychometric 
properties of the questionnaire

Based on the sample size recommendation for validating a 
questionnaire (33), we  included 100 participants to assess the 
psychometric properties of the questionnaire (50 teachers and 50 
parents). The total sample size was 729 respondents; including 373 
teachers and 356 parents.

2.2.2 Sample size of teachers
Given the lack of prior research assessing the knowledge of 

teachers about HPV and its vaccine in Saudi Arabia, we estimated our 
sample size based on an assumption that 42% of female high school 
teachers in Saudi  Arabia have good knowledge of cervical cancer 
screening (29). Using OpenEPI, we calculated the minimum required 
sample size with a margin of error of 5.0%, an alpha error of 0.05, and 
a non-response rate of 10%. This resulted in the required sample size 
of 237 teachers. However, to enhance the robustness of our study and 
account for potential variability, we ultimately included 373 teachers, 
recruited proportionally from each of the selected schools.

2.2.3 Sample size of parents
The sample size for parents was calculated assuming that 32.9% of 

parents have good knowledge of HPV and the HPV vaccine in 
Saudi  Arabia (30)., Using OpenEPI, we  calculated the minimum 
required sample size with a margin of error of 5.0%, an alpha error of 
0.05, and a non-response rate of 10%. The minimum required sample 
size was calculated to be  347 parents, but we  aimed for a higher 
number to account for potential variability (34). Ultimately, 
we  received 356 responses from parents, who were invited to 
participate by their children.”

2.3 Study phases

Phase 1: Development and validation of the questionnaire to 
assess the knowledge and attitude of teachers and parents on cervical 
cancer, HPV, and the HPV vaccine. A group from the research team, 
experienced in questionnaire development and validation, held five 
meetings to identify the constructs and develop items under 
each construct.

Phase 2: Expert evaluation. An expert panel, consisting of five 
investigators (one methodologist, one healthcare professional, one 
gynecologist, and two language professionals) assessed the 
questionnaire for clarity and determined whether the identified items 
covered the defined constructs to ensure face and content validity.

Phase 3: Pilot testing and cognitive interviews. A pilot test of the 
pre-final questionnaire was carried out through cognitive interviews 
of 20 intended respondents (10 teachers and 10 parents) to evaluate 
their understanding, and the readability, syntax, wording, cultural 
appropriateness and clarity of the items.

Phase 4: Testing the questionnaire’s psychometric properties. A 
sample of 100 teachers and parents (50 for each group) were identified 
to test the reliability and validity of the pre-final version of 
the questionnaire.

2.4 Data collection tool

The final version of the questionnaire was produced in Arabic and 
verified by the authors who are all native Arabic speakers. The English 
translation was used for the manuscript and verified by three of the 
authors (ASA, MAK, and MA2). The questionnaire items were divided 
into four sections. The first section focused on basic socio-
demographic data. It also included questions about the participants’ 
familiarity with cervical cancer and sources of information on the 
HPV vaccine. The second section consisted of 16 items with a choice 
of answers (‘Correct’, ‘False’, ‘Do not know’) to evaluate the 
respondents’ knowledge of cervical cancer, HPV, and the HPV 
vaccine. The third section comprised 15 items, each having five 
response options based on a Likert scale ranging from ‘Strongly 
disagree’ to ‘Strongly agree’ to assess respondents’ attitudes toward 
cervical cancer, HPV, and the HPV vaccine. Finally, the fourth section 
was composed of 13 items to identify the factors that affected the 
decision of HPV vaccination uptake on a Likert scale ranging from 
‘Strongly positive’ to ‘strongly negative.’

The knowledge items were scored as follows: −1 for ‘Do not know’, 
0 for ‘False’, and 1 for ‘Correct’. The correct answers were weighted 
according to the level of difficulty of each item. The maximum score 
on the knowledge section was 51, indicating good knowledge. The 
attitude questions in section three were scored using a five-point 
Likert scale as follows: 1 point for ‘Strongly disagree’, 2 points for 
‘Disagree’, 3 points for ‘Not sure’, 4 points for ‘Agree’, and 5 points for 
‘Strongly agree’. The maximum score on the attitude section was 60, 
indicating a very positive attitude.

2.5 Statistical analysis

2.5.1 Psychometric evaluation of the 
questionnaire

Content validity was assessed by an expert panel of five 
investigators with knowledge and expertise in instrument 
development. Content clarity was determined for all items. Convergent 
validity was assessed by calculating item-total correlations for each 
construct of the questionnaire. Divergent validity was assessed by 
measuring the correlation between total scores for each construct.

The Cronbach’s α coefficient was used to assess the internal 
consistency of the questionnaire.

2.5.2 Data management
Data distribution of the final version of the questionnaire was 

checked using visual identification of a normal distribution by QQ 
plot. Quantitative variables were summarized as median [interquartile 
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range (IQR)] for non-normally distributed data. Qualitative variables 
were presented as percentages and frequencies.

Bivariate analysis was carried out using Mann–Whitney and 
Kruskal-Wallis tests to compare knowledge and attitude scores versus 
the baseline characteristics of the study population. Correlation 
analysis was conducted using Spearman’s rho test. Two multiple linear 
regression models were built to identify the predictors of knowledge 
and attitude scores. All potential confounders were included in the 
analysis. The final models included the following variables: age group, 
education, marital status, job category, group category (parents or 
teachers), reading about medical issues, having girls in the age group 
from 10 to 18 years, participants’ knowledge about someone who has 
been diagnosed with cervical cancer, participants’ self-diagnosis of 
cervical cancer, and participants’ hearing about cervical cancer. In 
addition, a knowledge score was added to the multiple linear 
regression model for identifying predictors of attitude. The Statistical 
Package for the Social Sciences (SPSS), version 20.0, for Windows was 
used. The tests were two-tailed, and p values <0.05 were considered to 
indicate statistical significance.

3 Results

3.1 Piloting and validation

The mean age of the 100 study participants included in this phase 
was 39.9 ± 6.6 years; 89% were females and 79.1% were married. 
Analyses of convergent validity revealed that all items in all sections 
significantly correlated with the total score (p < 0.001). Analyses of 
divergent validity revealed that the total scores of ‘knowledge of HPV, 
HPV vaccine, and cervical cancer’ significantly correlated with ‘attitude 
toward HPV, HPV vaccine and cervical cancer’ (r = 0.39, p < 0.001).

Reliability analyses revealed acceptable Cronbach’s α scores for all 
sections. The score for the ‘knowledge of HPV, HPV vaccine, and 
cervical cancer’ section had a Cronbach’s α of 0.93, and the score for 
the attitude toward HPV, HPV vaccine, and cervical cancer had 
Cronbach’s alpha of 0.92. The final section on the factors affecting 
HPV vaccine decision had a Cronbach’s alpha of 0.93, after removing 
two individual items from the factors affecting the participant’s 
decision to take the HPV vaccine that had a Cronbach’s alpha less than 
0.7. The two factors were ‘the vaccine administration requires injection 
with needles’ and ‘the global prevalence of cervical cancer’.

3.2 Characteristics of the study population

In this study, 729 participants answered the questionnaire, with a 
median (IQR) age of 38 (31–44) years; 94% were females. Among 
them, 12.2% were teachers, 38.7% were parents and 49.1% were both 
parents and teachers. 74.5% held a bachelor’s degree and 46.5% were 
employed in the government sector, with 55.1% working in the 
education field. The majority (78.5%) were married, and 75.6% had at 
least one child. Among those with children, 88.6% had at least one girl, 
and among those with girls, 72.2% had at least one girl aged between 
10 and 18 years. Almost two-thirds (64%) indicated that they read 
about medical issues (Table 1).

27.3% of participants reported knowing someone diagnosed with 
cervical cancer, while only 1.5% of female participants indicated a 

personal diagnosis of cervical cancer. Most of the study population 
(82%) reported being aware of the HPV vaccine. The main source of 
their knowledge was the media, indicated by 73.7%, followed by 
family or friends (58%) and the workplace (38.3%). Educational and 
scientific events at the university were the least sources of information, 
both of which were selected by 25.3% of respondents (Table  1; 
Figure 1).

3.3 Knowledge of cervical cancer, HPV, and 
the HPV vaccine

Participants were tested for their knowledge regarding cervical 
cancer and the HPV vaccine by showing them several statements and 
asking them to indicate if they knew if the statements were true or false, 
or if they had no knowledge of their veracity. The minimal score of 
knowledge was −13 and the maximum score was 51. The total median 
(IQR) score of knowledge score was 9 [(−5)–(−26)], which reflects 
poor knowledge of many items. More than half of the study population 
failed to select the correct answers to the following statements: 
‘Symptoms of cervical cancer include pain during intercourse and 
vaginal bleeding after intercourse’; ‘There is a PCR test for HPV’; ‘HPV 
infection has obvious symptoms in the female genital system,’; ‘Sexual 
contact is the main mode of HPV transmission,’; and “There is 
currently a treatment to cure HPV infection’. Additionally, more than 
60% did not know that ‘HPV is the main cause of all types of cervical 
cancer’; ‘men, like women, can get infected with HPV’; ‘there are 
different strains of HPV’; ‘there are five stages for the progression of 
cervical cancer’; and ‘there are different strains of HPV’ (Table 2).

Conversely, more than 50% of the participants provided an 
accurate response to the statement ‘Getting vaccinated with the HPV 
vaccine is recommended by the Saudi MOH’, whereas 62.7% provided 
the correct answer to ‘A cervical swab diagnoses cervical cancer, and 
66.3% responded correctly to ‘When diagnosed early enough, cervical 
cancer is treatable and curable’ (Table 2).

3.4 Attitudes toward cervical cancer, HPV, 
and HPV vaccine

We then assessed the attitude of respondents toward cervical 
cancer, HPV, and the HPV vaccine. The total median (IQR) score was 
49 (43–56). As the possible range was 14–70, the score reflects a 
favorable attitude. Over half of the study participants agreed on several 
items such as, ‘I must encourage my students/daughters to take the 
HPV vaccine’; ‘My recommendation in favor of getting the HPV 
vaccine does not necessarily mean that I agree to give it to my family’; 
‘I will not recommend the HPV vaccine if it has adverse effects’; ‘I will 
not recommend the HPV vaccine if it becomes clear that it will lead 
to community disintegration and the introduction of concepts of 
sexual liberation’; and ‘Religious jurisdiction has a great effect on 
encouraging vaccination with the HPV vaccine.’ Additionally, more 
than 60% agreed that ‘I recommend getting vaccinated with the HPV 
vaccine to obtain essential protection against cervical cancer’; ‘medical 
recommendations from experts have a great effect on encouraging 
vaccination with the HPV vaccine’; and, ‘awareness campaigns about 
the importance of the HPV vaccine will encourage its administration’ 
Conversely, more than 40% of the study population were unsure about 
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the following statements: ‘I think that the HPV vaccine is effective’ and 
‘I think that the HPV vaccine is safe’ (Table 3).

3.5 Associations between the participants’ 
baseline characteristics and the knowledge 
and attitude scores for cervical cancer, 
HPV, and/or the HPV vaccine

The knowledge score exhibited notable differences across various 
baseline characteristics. For instance, overall knowledge and higher 
educational status and knowledge of medical issues and the HPV 
vaccine were significantly associated with higher median knowledge 
scores of cervical cancer, HPV, and the HPV vaccine. In addition, 
those who were unemployed [6 (−11)–21] had a significantly lower 
score regardless of the sector they worked in, although those engaged 
in the health sector demonstrated the highest score [21 (7.5–35)]. 
Furthermore, participants with at least one child had a significantly 
higher score [6.5 (−7–24)] and those with girls aged between 10 and 
18 years had higher scores than those without either [4 (−12–25.75)]. 
Participants who knew someone who was previously diagnosed with 
cancer of the cervix also had a significantly higher score compared to 
those who did not know someone who had been diagnosed [13 
(−1–25)] vs. 3 (−10.5–23.5; Table 4).

As for attitudes toward the HPV vaccine, the median (IQR) 
attitude scores exhibited notable differences across various baseline 
characteristics in the study population. Specifically, participants 
employed in the health [50 (46–57)], education [49 (43–56)], or other 
sectors [51 (46–56)] displayed significantly higher scores compared to 
those who were unemployed [47 (42–55)]. Moreover, favorable 
attitudes were also significantly measured in participants who knew 
someone diagnosed with cervical cancer or if the participants had 
heard about the HPV vaccine (Table 4).

3.6 Predictors of knowledge and attitude 
for cervical cancer, HPV, and/or HPV 
vaccine

We then analyzed predictors of knowledge score of cervical 
cancer, HPV, the HPV vaccine, and attitudes toward it. Table  5 

TABLE 1 Baseline characteristics of the study participants (n  =  729).

Demographic variable Frequency %

Age Median (IQR) = 38 (31–44)

Gender

Male 44 6.0

Female 685 94.0

Groups

Parents 282 38.7

Teachers 89 12.2

Parents and teachers 358 49.1

Educational level

Diploma 124 17.0

Bachelor 543 74.5

Master 41 5.6

Doctorate 21 2.9

Employment sector

Unemployed 174 23.9

Private or international 216 29.6

Government 339 46.5

Job field

Unemployed 178 24.4

Interdisciplinary 76 10.4

Education 415 56.9

Health 60 8.2

Marital status

Never married 157 21.5

Married 535 78.5

Number of children

None 177 24.4

One 57 7.8

Two 108 14.8

Three 117 16.0

Four or more 270 37.0

Number of girls (n = 552)

None 63 11.4

One 172 31.2

Two 154 27.9

Three 102 18.5

Four or more 61 11.1

Number of girls aged 10 to 18 (n = 493)

None 136 27.8

One 172 35.2

Two 106 21.7

Three 50 10.2

Four or more 25 5.1

(Continued)

TABLE 1 (Continued)

Reading about medical issues

Never 31 4.3

Yes, a little 231 31.7

Yes, somewhat 332 45.5

Yes, a lot 135 18.5

Familiarity with cervical cancer

Participant knows someone who has been 

diagnosed with cervical cancer
199 27.3

Participant has been diagnosed with 

Cervical cancer (n = 685)
10 1.5

Participants heard about HPV vaccine 596 82
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TABLE 2 Knowledge of cervical cancer, HPV, and the HPV vaccine (n  =  729).

Do not know False True

HPV is the main cause of all types of cervical cancer 461(63.2) 52(7.1) 216(29.6)

Symptoms of cervical cancer include pain during intercourse and vaginal bleeding after intercourse 389(53.4) 41(5.6) 299(41)

A cervical swab diagnoses cervical cancer 238(32.6) 34(4.7) 457(62.7)

When diagnosed early enough, cervical cancer is treatable and curable 212(29.1) 34(4.7) 483(66.3)

There are five stages for the progression of cervical cancer 493(67.6) 32(4.4) 204(28)

HPV infection caused obvious symptoms in the female genital system 405(55.6) 45(6.2) 279(38.3)

There is a PCR test for HPV 393(53.9) 48(6.6) 288(39.5)

There is currently a treatment to cure HPV infection 451(61.9) 39(5.3) 239(32.8)

Sexual contact is the main mode of HPV transmission 423(58) 81(11.1) 225(30.9)

Men, like women, can get infected with HPV 470(64.5) 100(13.7) 159(21.8)

There are different strains of HPV 509(69.8) 27(3.7) 193(26.5)

Getting vaccinated with the HPV vaccine is recommended by the Saudi MOH 277(38) 23(3.2) 429(58.8)

HPV vaccine must be given to girls aged 9 to 13 years old 0(0) 431(59.1) 298(40.9)

HPV vaccine prevents 70% of cervical cancer cases 0(0) 408(56) 321(44)

HPV vaccine is given in two doses separated by 6–12 months 0(0) 519(71.2) 210(28.8)

HPV is given intramuscularly 239(32.8) 240(32.9) 250(34.3)

Total knowledge score [median (IQR)]

Minimum-maximum

9((−5)-26)

(−13)-51

indicates that a significant increase in the knowledge score could 
be  predicted by various factors, such as receiving postgraduate 
education (B: 5.96, 95% CI: 0.83–11.08), working in the health sector 
(B: 11.43, 95% CI: 5.74–17.13), and working in the education sector 
(B: 7.11, 95% CI: 0.80–13.42). Additionally, the knowledge score could 
be positively predicted if a person knew someone diagnosed with 
cervical cancer (B: 4.58, 95% CI: 1.45–7.70), having girls in the age 
group of 10–18 years (B: 3.87, 95% CI: 0.58–7.17), reading about 
medical issues (B:7.16, 95%CI:0.32–13.99) or having previously heard 
about the HPV vaccine (B: 5.56, 95% CI: 1.98–9.15).

An attitude score significantly decreased if a participant was 
previously diagnosed with cervical cancer [B: −6.12, 95% CI: −11.80−
(−0.43)]. On the other hand, higher levels of knowledge of cervical 

cancer, HPV, and the HPV vaccine positively increased attitude score 
(B: 0.24, 95% CI: 0.21–0.27; Table 5).

3.7 Factors affecting the participant’s 
decisions toward HPV vaccine

Finally, we investigated the factors that would influence a person’s 
decision to take or recommend the HPV vaccine. As shown in 
Figure 2, the majority of the study population (82.7%) was positively 
influenced by the physician’s recommendation as the most crucial 
factor for HPV intake. Nearly three-quarters of participants 
mentioned that the amount of information on the HPV vaccine, 
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FIGURE 1

Sources of information on the HPV vaccine among the study participants.
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opinions about vaccines in general, and government decrees could 
positively impact their decision. Other substantial positive factors that 
were found to influence the decision of 60–70% of the study 
population included the fear of being affected by cervical cancer, HPV 
or adverse events; the fact that cervical cancer and HPV infection are 
not ‘endemic’, the cost and the fact that the vaccine was not 
compulsory, and receiving ‘advice from friends or family’.

4 Discussion

HPV is a common sexually transmitted infection that can cause a 
range of health issues, including cervical cancer, as well as other types 
of cancers (35, 36). The HPV vaccine is a preventive measure that can 
eradicate several types of HPV (37) and, hence, is highly effective in 
reducing the risk of HPV infection and related diseases (37, 38). 
We investigated the knowledge of a critical sector of Saudi society in 
decision-making about accepting the HPV vaccination, namely 
parents and teachers.

Survey respondents had good knowledge regarding the 
recommendation of the Saudi Ministry of Health (MOH) regarding 

HPV vaccination, the effectiveness of a cervical swab in diagnosing 
cervical cancer, and the importance of early diagnosis. However, the 
results also revealed an alarming lack of knowledge regarding various 
aspects of cervical cancer, the HPV infection, and the HPV vaccine, 
suggesting a lack of awareness and understanding. For instance, 
respondents were not aware of the symptoms of cervical cancer, the 
main mode of HPV transmission, its causative association with 
cervical cancer, the existence of molecular tests for HPV, or even the 
availability of treatment for HPV infection.

The results of this study also illustrated a range of attitudes and 
opinions regarding the HPV vaccine. It is positive to note that over 
half of the participants agreed on several items, such as the importance 
of encouraging students/daughters to take the HPV vaccine and the 
potential impact of medical recommendations and awareness 
campaigns on vaccine administration. These findings suggest that 
there is a willingness to promote the vaccine and recognize the value 
of vaccination in protecting against cervical cancer.

The results showed notable differences in knowledge levels, 
attitudinal scores and predictors. They can be summarized into three 
subsets. The first is the nature of the profession and exposure to 
information. Understandably, employed individuals, particularly in the 

TABLE 3 Attitudes toward cervical cancer, HPV, and the HPV vaccine (n  =  729).

Strongly disagree Disagree Not sure Agree Strongly agree

I think that the HPV vaccine is effective 16(2.2) 39(5.3) 342(46.9) 168(23) 164(22.5)

I think that the HPV vaccine is safe 16(2.2) 37(5.1) 370(50.8) 160(21.9) 146(20)

I must encourage my students/daughters to take the HPV vaccine 18(2.5) 56(7.7) 252(34.6) 190(26.1) 213(29.2)

Awareness campaigns about the importance of the HPV vaccine will 

encourage its administration

14(1.9) 45(6.2) 162(22.2) 184(25.2) 324(44.4)

Girls must be enabled to take the HPV vaccine without their parent’s 

permission

82(11.2) 177(24.3) 228(31.3) 102(14) 140(19.2)

‘Sex education’ must be included in the school curriculum 43(5.9) 106(14.5) 221(30.3) 181(24.8) 178(24.4)

Religious jurisdiction has a great effect on encouraging vaccination 

with the HPV vaccine

22(3) 58(8) 239(32.8) 190(26.1) 220(30.2)

Medical recommendations from experts have a great effect on 

encouraging vaccination with the HPV vaccine

18(2.5) 36(4.9) 172(23.6) 199(27.3) 304(41.7)

My experience with the COVID-19 vaccine encourages me to advocate 

for vaccination with the HPV vaccine*

43(5.9) 101(13.9) 222(30.5) 174(23.9) 184(25.2)

I recommend getting vaccinated with HPV vaccine to obtain essential 

protection against cervical cancer*

20(2.7) 50(6.9) 212(29.1) 212(29.1) 229(31.4)

My recommendation in favor of getting HPV vaccine does not 

necessarily mean that I agree to give it to my family*

35(4.8) 78(10.7) 226(31) 206(28.3) 175(24)

I will not recommend the HPV vaccine if religious scholars advised 

against it*

35(4.8) 99(13.6) 254(34.8) 164(22.5) 169(23.2)

I will not recommend the HPV vaccine if it has adverse effects* 31(4.3) 80(11) 219(30) 163(22.4) 225(30.9)

I will not recommend the HPV vaccine if it becomes clear that it will 

lead to community disintegration and the introduction of the concepts 

of sexual liberation*

44(6) 80(11) 213(29.2) 154(21.1) 233(32)

I must avoid talking about sexual education with my students/

daughters

73(10) 243(33.3) 217(29.8) 113(15.5) 83(11.4)

Total attitude score (median (IQR))

Minimum-maximum

49(43–56)

(14–70)

*Missing cases in these questions range from 0.6 to 1.5%.
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TABLE 4 Associations between participants’ baseline characteristics and knowledge and attitudes scores regarding cervical cancer, HPV, and the HPV 
Vaccine by their demographic characteristics.

Knowledge Attitudes

Median (IQR) p-value Spearman’s rho (p) Median (IQR) p-value Spearman’s rho (p)

Group

Parents 9.5((−6.3)-26) 0.69 0.0(0.99) 49(43–56) 0.73 0.02(0.58)

Teachers 9((−8.5)-26.5) 50(42–57)

Parents and teachers 9.5((−4.0)-25) 49(43.8–56)

Gender

Male 6 (−7–23.75) 0.10 −0.06(0.10) 49 (43–56) 0.42 −0.03(0.42)

Female −7 (−13–13) 50.8 (42.75–57.25)

Age group

Fewer than 30 years 5.5 (−12 – 25.75) 0.57 0.02(0.57) 48.5 (43–57) 0.55 −0.02(0.55)

30 years or more 6 (−7–22.5) 49 (43–56)

Marital status

Never married 4.5 (−11.75–23.75) 0.09 0.06(0.09) 49.5 (43.25–57) 0.61 −0.02(0.61)

Married 6 (−7.25–24) 49 (43–55)

Job description

Unemployed 6 (−11)–21 <0.001 0.14(<0.001) 47 (42–55) 0.03 0.09(0.01)

Health 21 (7.5–35) 50 (46–57)

Other 11 (−2.75–27.5) 51 (46–56)

Education 9 (−6–25.2) 49 (43–56)

Years of experience

Fewer than 25 years 6 (−9–24) 0.73 −0.14(0.73) 49 (43–56) 0.36 0.04(0.36)

25 years or more 4 (−12–17) 55 (39–62)

Education

Undergraduate 5 (−9–24) 0.01 0.09(0.01) 48.5 (43–56) 0.62 0.02(0.36)

Postgraduate 13 (−3.25–32.25) 51 (44.75–56.25)

Reading about medical issues

No −10 (−12.25)–(−6.75) 0.02 0.09(0.02) 44.5 (41.25–57.25) 0.11 0.06(0.11)

Yes 6 (−7–24.75) 49 (43.25–56)

Number of children

None 4 (−12 – 25.75) 0.04 0.08(0.04) 49 (43–57) 0.97 −0.002(0.97)

At least one 6.5 (−7–24) 49 (43–55.25)

Number of girls aged 10 to 18

None 4 (−12–24) 0.01 0.09(0.01) 48 (43–57) 0.47 −0.03(0.47)

At least one 8 (−5–26) 49 (44–55)

The participant has been diagnosed with cervical cancer

No 3 (−10.5 – 23.5) 0.17 0.05(0.17) 48 (43–56) 0.28 −0.04(0.28)

Yes 13 (−1 – 25) 49 (38.75–52.25)

The participant knows someone who has been diagnosed with cervical cancer

No 3 (−10.5 – 23.5) <0.001 0.14(<0.001) 48 (43–56) <0.001 0.1(0.001)

Yes 13 (−1 – 25) 50 (43–57)

Participants heard about HPV vaccine

I never heard of it 4 (−9–20.5) 0.01 0.09(0.01) 48 (42–54.5) 0.048 0.07(0.048)

I heard about it from at 

least one source

11 (−4–26) 50 (43–56)

https://doi.org/10.3389/fpubh.2024.1403634
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Fallatah et al. 10.3389/fpubh.2024.1403634

Frontiers in Public Health 09 frontiersin.org

TABLE 5 Predictors of knowledge and attitudes toward cervical cancer, HPV, and the HPV vaccine.

Variables Knowledge Attitude

Unstandardized B (95% CI) p-value Unstandardized B (95% CI) p-value

Age group (30 years and above vs. less than 30) −3.79(−8.16–0.59) 0.09 −0.09(−2.06–1.84) 0.93

Gender (male vs. female) −4.61(−10.62–1.41) 0.13 1.02(−1.70–3.74) 0.46

Group

Parents vs. parents and teachers 4.16(−1.98–10.30) 0.18 −0.04(−2.81–2.74) 0.98

Teachers’ vs. parents and teachers 2.73(−2.67–8.13) 0.32 −0.003(−2.44–2.44) 0.99

Marital status (ever married vs. never married) 3.88(−1.07–8.83) 0.12 −0.91(−3.14–1.33) 0.43

Education (postgraduate vs. undergraduate) 5.96(0.83–11.08) 0.02 −1.17(−3.49–1.15) 0.32

Job sectors

education sector vs. non-employed 7.11(0.80–13.42) 0.03 0.89(−1.96–3.75) 0.54

health sector vs. non-employed 11.43(5.74–17.13) <0.001 0.04(−2.56–2.64) 0.98

other sectors vs. non-employed 1.96(−2.76–6.67) 0.42 0.41(−1.72–2.54) 0.70

Reading about medical issues (Yes vs. No) 7.16(0.32–13.99) 0.04 0.31(−2.78–3.41) 0.84

The participant has been diagnosed with cervical 

cancer (Yes vs. No)

2.73(−9.87–15.33) 0.67 −6.12(−11.80-(−0.043)) 0.04

The participant knows someone who has been 

diagnosed with cervical cancer (Yes vs. No)

4.58(1.45–7.70) 0.004 1.22(−0.20–2.64) 0.09

Number of girls aged 10 to 18 (At least one vs. none) 3.87(0.58–7.17) 0.02 −7.8(−2.28–0.71) 0.30

Participants heard about HPV vaccine (From at least 

one source vs. never heard)

5.56(1.98–9.15) 0.002 0.36(−1.27–1.99) 0.67

Knowledge score 0.24(0.21–0.27) <0.001
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FIGURE 2

Factors affecting the participants’ decisions toward accepting the HPV vaccine.
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health sector, or those holding a postgraduate degree, had significantly 
better knowledge compared to others (39–44). Social status is another 
important factor. Specifically, participants with at least one child and, 
particularly those with girls aged between 10 and 18  years, had a 
substantially better knowledge score than those without children or 
girls in that age group. This could be because individuals with children 
may be more concerned about their family’s health and therefore seek 
out information about cervical cancer and HPV and the importance of 
HPV vaccination (45). Another influential aspect was personal 
experience or interactions with individuals affected by cervical cancer, 
which increased knowledge and awareness of the disease. Interestingly, 
although being informed about medical issues also had a positive 
impact regarding knowledge, it was neither associated with positive 
attitudes toward the HPV vaccine nor was it a predictor of either 
knowledge or attitude. Collectively, better knowledge about cervical 
cancer, HPV, and/or the HPV vaccine and concern about family well-
being was associated with a more favorable attitude.

A study conducted among 117 undergraduate female students 
found that 44% of the participants were willing to be vaccinated against 
HPV. The young undergraduates’ intentions to receive the HPV vaccine 
were associated with high levels of knowledge about risk factors for 
cervical cancer and their perceptions that infected women are 
responsible for their own infection of HPV (46). A similar study among 
health professionals reported that 77.2% of respondents were willing 
to be vaccinated and recommend HPV vaccination to their family 
members (39). the latter study also found that the most common 
reason for not being vaccinated against HPV was the lack of awareness. 
Higher willingness (92.8%) to get vaccinated or recommended that 
their relatives and friends get vaccinated was reported (40). The 
willingness to receive HPV vaccination in our study was moderate, 
despite the low knowledge level of cervical cancer prevention and 
treatment among college students. Interestingly, two recent studies 
have reported a similar proportion of acceptance among parents to 
vaccinate their daughters (41, 42), in contrast to a study reporting less 
than 50% of survey participants supporting the vaccination of their 
daughters (43) and another revealing overwhelming refusal (94.4%) of 
vaccinating their daughters (44). Lack of knowledge of HPV and the 
HPV vaccine was a main reason for parents not accepting vaccinating 
their daughters among these studies. It is also worth noting that a 
significant portion of the parents in many of the aforementioned 
studies did not merely reject the vaccine, but expressed uncertainty or 
did not strongly agree with statements related to the effectiveness and 
safety of the HPV vaccine. This again highlights the need for further 
education and awareness campaigns to address concerns and 
misconceptions surrounding the HPV vaccine (47–50).

The prevalence of low knowledge is not limited to 
Saudi Arabians, but also to Arab women in general (51), as well as 
globally. For example, in one study, only 15.7% of Chinese women 
had a good understanding of cervical cancer (52). In the same study, 
the level of education was positively associated with awareness of the 
HPV vaccine (52). The same is true in our study where higher 
education and increasing knowledge were associated with 
increased awareness.

We also explored the key factors affecting participants’ decisions 
to take or recommend the HPV vaccine. The majority of the study 
participants (82.7%) considered the physician’s recommendation as 
the most crucial factor influencing their decision to take the HPV 
vaccine. This finding highlights the significant influence of healthcare 
professionals and their opinions in promoting vaccine uptake (53, 54). 

A positive recommendation from a trusted physician or health worker 
may provide reassurance and increase confidence in the vaccine’s 
safety and effectiveness. Another important positive factor was the 
information available on the HPV vaccine. Access to accurate and 
comprehensive information is essential for individuals to make 
informed choices (55). Educating the public about the benefits of the 
vaccine, its safety profile, and the diseases it prevents could contribute 
to increased acceptance and uptake. Participants who received 
recommendations from healthcare professionals were more likely to 
have positive attitudes toward the vaccine and to consider vaccinating 
themselves or their children. This emphasizes the importance of 
healthcare providers in promoting the HPV vaccination and 
underscores the need for comprehensive training programs to equip 
them with the knowledge and skills to address vaccine-related 
concerns and provide accurate information.

This study revealed that participants considered government 
decisions to be a positive influence on their decision to receive the 
HPV vaccine (56, 57). There appears to be a high level of public trust 
in the recommendations mandated by the government. Public health 
policies and recommendations play a significant role in shaping public 
perception and acceptance of vaccines (58). Clear and supportive 
governmental guidelines enhance public trust and encourage 
individuals to prioritize vaccination (56).

Participants’ opinions about vaccines in general were also found 
to influence their decision to receive the HPV vaccine. Positive views 
on vaccines, such as recognizing their role in disease prevention and 
public health, influenced individuals to be more receptive to the HPV 
vaccine (47). There were other influential factors such as 
misconceptions regarding the vaccine in associating it with increased 
infection with HPV, infection with cervical cancer, or suffering from 
adverse side-effects.

4.1 Limitations of the study

It is important to consider the limitations and potential biases 
of our study when interpreting the findings. The study relied on 
self-reported data, which can be  subject to recall bias or social 
desirability bias. Participants may have provided answers that they 
believed were expected or socially acceptable, which could impact 
the accuracy of the results. The occupational distribution of the 
participants revealed that half were teachers, indicating that a 
significant proportion of the sample worked in the field of 
education. Furthermore, a majority of the participants held a 
bachelor’s degree, highlighting a relatively high level of education 
within the study population. These factors provide a more nuanced 
interpretation of the study’s findings and identify areas for further 
research. Long-term follow-up studies are also needed to assess the 
durability and sustainability of changes in knowledge and attitudes. 
They would provide insights into the long-term impact of 
interventions and identify potential attenuation or decay of effect 
over time.

5 Conclusion and recommendations

This study provides valuable insights into the knowledge, attitudes, 
and perceptions toward HPV vaccination in Saudi Arabia. While the 
findings indicate a moderate level of knowledge and positive attitudes 
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toward vaccination, there are still significant knowledge gaps and 
cultural factors that need to be  addressed to enhance vaccine 
acceptance. Public health interventions should focus on improving 
awareness of cervical cancer, and HPV, and its vaccine to change 
negative attitudes toward the HPV vaccine and the decision to take it 
or recommend it, address misconceptions, and engage healthcare 
providers and community leaders to promote vaccination and reduce 
the burden of HPV-related diseases in Saudi Arabia. Interventions 
should take into account negative attitudes or vaccine hesitancy that 
may act as a barrier to uptake. This highlights the role of healthcare 
providers in influencing HPV vaccination decisions. It is probable that 
the controversies surrounding vaccines, particularly during the 
COVID-19 pandemic, influenced respondents (48). The decision to 
receive the HPV vaccine is, however, influenced by a variety of factors, 
including individual, interpersonal, and societal elements. When 
developing strategies to increase acceptance and uptake of the vaccine, 
healthcare professionals, policymakers and public health authorities 
should consider these factors. We  recommend that cultural 
considerations should be  considered when designing education 
campaigns for the Saudi community (49). Additionally, it is important 
to align the campaign with governmental decrees, and religious and 
social values of the local community, ensuring that the information 
does not contradict religious beliefs or cultural practices (50).

Data availability statement

The original contributions presented in the study are included in 
the article/Supplementary material, further inquiries can be directed 
to the corresponding author.

Ethics statement

The studies involving humans were approved by the Ethics 
Committee of King Fahad Medical City, Riyadh Second Health 
Cluster, Saudi Arabia (IRB No. 23-070 on 21.02.2023). The studies 
were conducted in accordance with the local legislation and 
institutional requirements. The participants provided their written 
informed consent to participate in this study.

Author contributions

DF: Writing – original draft, Supervision, Project administration, 
Data curation, Conceptualization. MK: Writing – original draft, 

Supervision, Methodology. SA: Writing – review & editing, Validation, 
Software, Methodology, Formal analysis. SG: Writing – original draft, 
Methodology, Investigation, Formal analysis. HA: Writing – original 
draft, Resources, Funding acquisition, Formal analysis. MAw: Writing 
– review & editing, Visualization, Validation, Methodology. MAh: 
Writing – review & editing, Visualization, Validation, 
Conceptualization. BA: Writing – review & editing, Writing – original 
draft, Supervision, Resources, Project administration, Data curation.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. Princess 
Nourah bint Abdulrahman University Researchers Supporting Project 
number (PNURSP2024R 299), Princess Nourah bint Abdulrahman 
University, Riyadh, Saudi Arabia.

Acknowledgments

The authors would like to thank the Research Center at King 
Fahad Medical City for their valuable technical support.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1403634/
full#supplementary-material

References
 1. Zhang X, Zeng Q, Cai W, Ruan W. Trends of cervical cancer at global, regional, and 

national level: data from the global burden of disease study 2019. BMC Public Health. 
(2021) 21:1–10. doi: 10.1186/s12889-021-10907-5

 2. Torre LA, Islami F, Siegel RL, Ward EM, Jemal A. Global Cancer in women: burden 
and trends. Cancer Epidemiol Biomarkers Prev. (2017) 26:444–57. doi: 
10.1158/1055-9965.Epi-16-0858

 3. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global 
Cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 
36 cancers in 185 countries. CA Cancer J Clin. (2021) 71:209–49. doi: 10.3322/caac.21660

 4. Brisson M, Kim JJ, Canfell K, Drolet M, Gingras G, Burger EA, et al. Impact of HPV 
vaccination and cervical screening on cervical cancer elimination: a comparative 

modelling analysis in 78 low-income and lower-middle-income countries. Lancet. 
(2020) 395:575–90. doi: 10.1016/S0140-6736(20)30068-4

 5. Atun R, Jaffray DA, Barton MB, Bray F, Baumann M, Vikram B, et al. Expanding 
global access to radiotherapy. Lancet Oncol. (2015) 16:1153–86. doi: 10.1016/
S1470-2045(15)00222-3

 6. Alsbeih G. HPV infection in cervical and other cancers in Saudi Arabia: implication 
for prevention and vaccination. Front Oncol Rev. (2014) 4:065. doi: 10.3389/
fonc.2014.00065

 7. Hirte H, Kennedy EB, Elit L. Systemic therapy for recurrent, persistent, or 
metastatic cervical Cancer: a clinical practice guideline. Curr Oncol. (2015) 22:211–9. 
doi: 10.3747/co.22.2447

https://doi.org/10.3389/fpubh.2024.1403634
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1403634/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1403634/full#supplementary-material
https://doi.org/10.1186/s12889-021-10907-5
https://doi.org/10.1158/1055-9965.Epi-16-0858
https://doi.org/10.3322/caac.21660
https://doi.org/10.1016/S0140-6736(20)30068-4
https://doi.org/10.1016/S1470-2045(15)00222-3
https://doi.org/10.1016/S1470-2045(15)00222-3
https://doi.org/10.3389/fonc.2014.00065
https://doi.org/10.3389/fonc.2014.00065
https://doi.org/10.3747/co.22.2447


Fallatah et al. 10.3389/fpubh.2024.1403634

Frontiers in Public Health 12 frontiersin.org

 8. Vu M, Yu J, Awolude OA, Chuang L. Cervical cancer worldwide. Curr Probl Cancer. 
(2018) 42:457–65. doi: 10.1016/j.currproblcancer.2018.06.003

 9. W. H. O. Human papillomavirus, vaccine-preventable diseases, surveillance 
standards (2018) World Health Organization. Available at: https://www.who.int/
publications/m/item/vaccine-preventable-diseases-surveillance-standards-hpv

 10. Zandberg DP, Bhargava R, Badin S, Cullen KJ. The role of human papillomavirus 
in nongenital cancers. CA Cancer J Clin. (2013) 63:57–81. doi: 10.3322/caac.21167

 11. Arbyn M, Kyrgiou M, Simoens C, Raifu AO, Koliopoulos G, Martin-Hirsch P, et al. 
Perinatal mortality and other severe adverse pregnancy outcomes associated with 
treatment of cervical intraepithelial neoplasia: meta-analysis. BMJ. (2008) 337:a1284. 
doi: 10.1136/bmj.a1284

 12. Markowitz LE, Schiller JT. Human papillomavirus vaccines. J Infect Dis. (2021) 
224:S367–78. doi: 10.1093/infdis/jiaa621

 13. Markowitz LE, Drolet M, Lewis RM, Lemieux-Mellouki P, Pérez N, Jit M, et al. 
Human papillomavirus vaccine effectiveness by number of doses: updated systematic 
review of data from national immunization programs. Vaccine. (2022) 40:5413–32. doi: 
10.1016/j.vaccine.2022.06.065

 14. Kreimer AR, Sampson JN, Porras C, Schiller JT, Kemp T, Herrero R, et al. 
Evaluation of durability of a single dose of the bivalent HPV vaccine: the CVT trial. JNCI 
J Natl Cancer Inst. (2020) 112:1038–46. doi: 10.1093/jnci/djaa011

 15. Balla BC, Terebessy A, Tóth E, Balázs P. Young Hungarian students’ knowledge 
about HPV and their attitude toward HPV vaccination. Vaccine. (2017) 5:1. doi: 10.3390/
vaccines5010001

 16. Vaidakis D, Moustaki I, Zervas I, Barbouni A, Merakou K, Chrysi MS, et al. 
"knowledge of Greek adolescents on human papilloma virus (HPV) and vaccination: a 
national epidemiologic study," (in eng). Medicine (Baltimore). (2017) 96:e5287. doi: 
10.1097/md.0000000000005287

 17. López N, Garcés-Sánchez M, Panizo MB, de la Cueva IS, Artés MT, Ramos B, et al. 
HPV knowledge and vaccine acceptance among European adolescents and their parents: 
a systematic literature review. Public Health Rev. (2020) 41:1–24. doi: 10.1186/
s40985-020-00126-5

 18. Navarro-Illana P, Navarro-Illana E, Vila-Candel R, Díez-Domingo J. Drivers for 
human papillomavirus vaccination in Valencia (Spain). Gac Sanit. (2019) 32:454–8. doi: 
10.1016/j.gaceta.2017.05.008

 19. Haesebaert J, Lutringer-Magnin D, Kalecinski J, Barone G, Jacquard AC, Régnier V, 
et al. French women’s knowledge of and attitudes towards cervical cancer prevention and the 
acceptability of HPV vaccination among those with 14 – 18 year old daughters: a quantitative-
qualitative study. BMC Public Health. (2012) 12:1034. doi: 10.1186/1471-2458-12-1034

 20. Alberts CJ, van der Loeff MFS, Hazeveld Y, de Melker HE, van der Wal MF, Nielen 
A, et al. A longitudinal study on determinants of HPV vaccination uptake in parents/
guardians from different ethnic backgrounds in Amsterdam, the Netherlands. BMC 
Public Health. (2017) 17:220. doi: 10.1186/s12889-017-4091-4

 21. Grandahl M, Tydén T, Westerling R, Nevéus T, Rosenblad A, Hedin E, et al. To 
consent or decline HPV vaccination: a pilot study at the start of the National School-
Based Vaccination Program in Sweden. J Sch Health. (2017) 87:62–70. doi: 10.1111/
josh.12470

 22. Smolarczyk K, Duszewska A, Drozd S, Majewski S. Parents’ knowledge and 
attitude towards HPV and HPV vaccination in Poland. Vaccine. (2022) 10:228. doi: 
10.3390/vaccines10020228

 23. Chen G, Wu B, Dai X, Zhang M, Liu Y. Gender differences in knowledge and 
attitude towards HPV and HPV vaccine among college students in Wenzhou, China. 
Vaccine. (2022) 10:10. doi: 10.3390/vaccines10010010

 24. Syed U. The role of faith-based organizations in improving vaccination confidence 
&amp; addressing vaccination disparities to help improve vaccine uptake: a systematic 
review. Vaccine. (2023) 11:449. doi: 10.3390/vaccines11020449

 25. Amit AML, Pepito VCF, Sumpaico-Tanchanco L, Dayrit MM. COVID-19 vaccine 
brand hesitancy and other challenges to vaccination in the Philippines. PLOS Global 
Public Health. (2022) 2:e0000165. doi: 10.1371/journal.pgph.0000165

 26. Grandahl M, Chun Paek S, Grisurapong S, Sherer P, Tyden T, Lundberg P. Parents’ 
knowledge, beliefs, and acceptance of the HPV vaccination in relation to their socio-
demographics and religious beliefs: a cross-sectional study in Thailand. PLoS One. 
(2018) 13:e0193054. doi: 10.1371/journal.pone.0193054

 27. Tung ILY, Machalek DA, Garland SM. Attitudes, knowledge and factors associated 
with human papillomavirus (HPV) vaccine uptake in adolescent girls and Young women 
in Victoria, Australia. PLoS One. (2016) 11:e0161846. doi: 10.1371/journal.pone.0161846

 28. Gottvall M, Grandahl M, Höglund AT, Larsson M, Stenhammar C, Andrae B, 
et al. Trust versus concerns—how parents reason when they accept HPV vaccination 
for their young daughter. Ups J Med Sci. (2013) 118:263–70. doi: 
10.3109/03009734.2013.809039

 29. Alshammiri SM. Knowledge and attitudes of cervical cancer screening among 
female high school teachers in hail city: a cross-sectional study. J Family Med Prim Care. 
(2022) 11:6390–4. doi: 10.4103/jfmpc.jfmpc_917_22

 30. Alkalash SH, Alshamrani FA, Alhashmi Alamer EH, Alrabi GM, Almazariqi FA, 
Shaynawy HM. Parents' knowledge of and attitude toward the human papillomavirus 
vaccine in the Western region of Saudi Arabia. Cureus. (2022) 14:e32679. doi: 10.7759/
cureus.32679

 31. Turki YM, Alqurashi J. Knowledge, attitudes, and perceptions towards human 
papillomavirus (HPV) vaccination among adult women in primary health care centers 
in Makkah, Saudi Arabia. Cureus. (2023) 15:e44157. doi: 10.7759/cureus.44157

 32. Ministry of Economy & Planning. (2024). A unified platform to present and analyze 
the latest economic and social data for the kingdom and its regions in visually interactive 
ways that facilitate understanding of the Saudi economic landscape. Data Saudi. Retrieved 
from https://datasaudi.sa/en/region/al-riyadh (Accessed September 10, 2024)).

 33. White M. Sample size in quantitative instrument validation studies: a systematic 
review of articles published in Scopus, 2021. Heliyon. (2022) 8:e12223. doi: 10.1016/j.
heliyon.2022.e12223

 34. Select Statistical Services. (2024). Select Statistical Services Limited. Available at: 
https://select-statistics.co.uk/calculators/sample-size-calculator-population-proportion/ 
(Accessed on March 11, 2024)

 35. Lintao RCV, Cando LFT, Perias GAS, Tantengco OAG, Tabios IKB, Velayo CL, 
et al. Current status of human papillomavirus infection and cervical Cancer in the 
Philippines. Front Med Rev. (2022) 9:929062. doi: 10.3389/fmed.2022.929062

 36. Choi S, Ismail A, Pappas-Gogos G, Boussios S. HPV and cervical Cancer: a review 
of epidemiology and screening uptake in the UK. Pathogens. (2023) 12:298. doi: 10.3390/
pathogens12020298

 37. Illah O, Olaitan A. Updates on HPV vaccination. Diagnostics (Basel). (2023) 
13:243. doi: 10.3390/diagnostics13020243

 38. Williamson AL. Recent developments in human papillomavirus (HPV) 
vaccinology. Viruses. (2023) 15:1440. doi: 10.3390/v15071440

 39. Chellapandian P, Myneni S, Ravikumar D, Padmanaban P, James KM, Kunasekaran 
VM, et al. "knowledge on cervical cancer and perceived barriers to the uptake of HPV 
vaccination among health professionals," (in eng). BMC Womens Health. (2021) 21:65. 
doi: 10.1186/s12905-021-01205-8

 40. Zhang F, Li M, Li X, Bai H, Gao J, Liu H. "knowledge of cervical cancer prevention 
and treatment, and willingness to receive HPV vaccination among college students in 
China,". BMC Public Health. (2022) 22:2269. doi: 10.1186/s12889-022-14718-0

 41. Alherz FA, Alamri AA, Aljbreen A, Alwallan N. Knowledge of cervical cancer, 
human papillomavirus (HPV), and acceptance of the HPV vaccine among parents of 
daughters in Riyadh, Saudi  Arabia. J Infect Public Health. (2024) 17:789–94. doi: 
10.1016/j.jiph.2024.03.014

 42. Alharthi TS, Alqahtani RK, Alghamdi M, Munshi AA, Alzahrani KA, Alenezi AQ, 
et al. Awareness and attitudes among parents of females aged 9-26 in Saudi Arabia 
regarding human papillomavirus vaccination. Cureus. (2024) 16:e62470. doi: 10.7759/
cureus.62470

 43. Alshehri MA, Fahim WA, Alsaigh RR. The association between Parents' knowledge 
about human papillomavirus and their intention to vaccinate their daughters: a cross-
sectional study. Cureus. (2023) 15:e48600. doi: 10.7759/cureus.48600

 44. Tobaiqy MA, Mehdar SA, Altayeb TI, Saad TM, Alqutub ST. Parental knowledge, 
views, and perceptions of human papilloma virus infection and vaccination-cross-
sectional descriptive study. J Family Med Prim Care. (2023) 12:556–60. doi: 10.4103/
jfmpc.jfmpc_1673_22

 45. Zibako P, Tsikai N, Manyame S, Ginindza TG. Knowledge, attitude and practice 
towards cervical cancer prevention among mothers of girls aged between 9 and 14 years: 
a cross sectional survey in Zimbabwe. BMC Womens Health. (2021) 21:426. doi: 10.1186/
s12905-021-01575-z

 46. Gu C, Niccolai LM, Yang S, Wang X, Tao L. "human papillomavirus vaccine 
acceptability among female undergraduate students in China: the role of knowledge and 
psychosocial factors,". J Clin Nurs. (2015) 24:2765–78. doi: 10.1111/jocn.12871

 47. Klasko-Foster LB, Przybyla S, Orom H, Gage-Bouchard E, Kiviniemi MT. The 
influence of affect on HPV vaccine decision making in an HPV vaccine naïve college 
student population. Prev Med Rep. (2020) 20:101195. doi: 10.1016/j.
pmedr.2020.101195

 48. Abdelhafiz AS, Abd ElHafeez S, Khalil MA, Shahrouri M, Alosaimi B, Salem RO, 
et al. Factors influencing participation in COVID-19 clinical trials: a multi-National 
Study. Front Med. (2021) 8:608959. doi: 10.3389/fmed.2021.608959

 49. Cartmell KB, Mzik CR, Sundstrom BL, Luque JS, White A, Young-Pierce J. "HPV 
vaccination communication messages, messengers, and messaging strategies,". J Cancer 
Educ. (2019) 34:1014–23. doi: 10.1007/s13187-018-1405-x

 50. Chandra M, Osaghae I, Talluri R, Shete S. Barriers to human papillomavirus 
vaccine uptake: role of state religiosity and healthcare professionals’ participation 
in a state vaccine program. JNCI Cancer Spectrum. (2023) 7:pkad068. doi: 10.1093/
jncics/pkad068

 51. Alsous MM, Ali AA, al-Azzam SI, Abdel Jalil MH, al-Obaidi HJ, al-abbadi EI, et al. 
Knowledge and awareness about human papillomavirus infection and its vaccination 
among women in Arab communities. Sci Rep. (2021) 11:786. doi: 10.1038/
s41598-020-80834-9

 52. Ning YE, Liu Y, Xu XY, Zhang XY, Wang N, Zheng LQ. "knowledge of cervical 
Cancer, human papilloma virus (HPV) and HPV vaccination among women in 
Northeast China,". J Cancer Educ. (2020) 35:1197–205. doi: 10.1007/s13187-019-01582-7

 53. Horn S, Chapman GB, Chouhan K. "Doctor recommendations and parents' HPV 
vaccination intentions in Kenya: a randomized survey,". Prev Med Rep. (2022) 25:101659. 
doi: 10.1016/j.pmedr.2021.101659

https://doi.org/10.3389/fpubh.2024.1403634
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.currproblcancer.2018.06.003
https://www.who.int/publications/m/item/vaccine-preventable-diseases-surveillance-standards-hpv
https://www.who.int/publications/m/item/vaccine-preventable-diseases-surveillance-standards-hpv
https://doi.org/10.3322/caac.21167
https://doi.org/10.1136/bmj.a1284
https://doi.org/10.1093/infdis/jiaa621
https://doi.org/10.1016/j.vaccine.2022.06.065
https://doi.org/10.1093/jnci/djaa011
https://doi.org/10.3390/vaccines5010001
https://doi.org/10.3390/vaccines5010001
https://doi.org/10.1097/md.0000000000005287
https://doi.org/10.1186/s40985-020-00126-5
https://doi.org/10.1186/s40985-020-00126-5
https://doi.org/10.1016/j.gaceta.2017.05.008
https://doi.org/10.1186/1471-2458-12-1034
https://doi.org/10.1186/s12889-017-4091-4
https://doi.org/10.1111/josh.12470
https://doi.org/10.1111/josh.12470
https://doi.org/10.3390/vaccines10020228
https://doi.org/10.3390/vaccines10010010
https://doi.org/10.3390/vaccines11020449
https://doi.org/10.1371/journal.pgph.0000165
https://doi.org/10.1371/journal.pone.0193054
https://doi.org/10.1371/journal.pone.0161846
https://doi.org/10.3109/03009734.2013.809039
https://doi.org/10.4103/jfmpc.jfmpc_917_22
https://doi.org/10.7759/cureus.32679
https://doi.org/10.7759/cureus.32679
https://doi.org/10.7759/cureus.44157
https://datasaudi.sa/en/region/al-riyadh
https://doi.org/10.1016/j.heliyon.2022.e12223
https://doi.org/10.1016/j.heliyon.2022.e12223
https://select-statistics.co.uk/calculators/sample-size-calculator-population-proportion/
https://doi.org/10.3389/fmed.2022.929062
https://doi.org/10.3390/pathogens12020298
https://doi.org/10.3390/pathogens12020298
https://doi.org/10.3390/diagnostics13020243
https://doi.org/10.3390/v15071440
https://doi.org/10.1186/s12905-021-01205-8
https://doi.org/10.1186/s12889-022-14718-0
https://doi.org/10.1016/j.jiph.2024.03.014
https://doi.org/10.7759/cureus.62470
https://doi.org/10.7759/cureus.62470
https://doi.org/10.7759/cureus.48600
https://doi.org/10.4103/jfmpc.jfmpc_1673_22
https://doi.org/10.4103/jfmpc.jfmpc_1673_22
https://doi.org/10.1186/s12905-021-01575-z
https://doi.org/10.1186/s12905-021-01575-z
https://doi.org/10.1111/jocn.12871
https://doi.org/10.1016/j.pmedr.2020.101195
https://doi.org/10.1016/j.pmedr.2020.101195
https://doi.org/10.3389/fmed.2021.608959
https://doi.org/10.1007/s13187-018-1405-x
https://doi.org/10.1093/jncics/pkad068
https://doi.org/10.1093/jncics/pkad068
https://doi.org/10.1038/s41598-020-80834-9
https://doi.org/10.1038/s41598-020-80834-9
https://doi.org/10.1007/s13187-019-01582-7
https://doi.org/10.1016/j.pmedr.2021.101659


Fallatah et al. 10.3389/fpubh.2024.1403634

Frontiers in Public Health 13 frontiersin.org

 54. Darden PM, Jacobson RM. Impact of a physician recommendation. Hum Vaccin 
Immunother. (2014) 10:2632–5. doi: 10.4161/hv.29020

 55. Rosen BL, Shew ML, Zimet GD, Ding L, Mullins TLK, Kahn JA. Human 
papillomavirus vaccine sources of information and Adolescents' knowledge and 
perceptions. Glob Pediatr Health. (2017) 4:2333794X1774340. doi: 
10.1177/2333794x17743405

 56. Wijayanti KE, Schutze H, Mac Phail C, Ivers R. "exploring Parents' decisions 
regarding HPV vaccination for their daughters in Jakarta, Indonesia: a qualitative 
study,". Asian Pac J Cancer Prev. (2023) 24:3993–8. doi: 10.31557/
apjcp.2023.24.11.3993

 57. Aimagambetova G, Babi A, Issa T, Issanov A. What factors are associated with 
attitudes towards HPV vaccination among Kazakhstani women? Exploratory analysis 
of cross-sectional survey data. Vaccines (Basel). (2022) 10:824. doi: 10.3390/
vaccines10050824

 58. Marlow LAV, Zimet GD, McCaffery KJ, Ostini R, Waller J. Knowledge of human 
papillomavirus (HPV) and HPV vaccination: an international comparison. Vaccine. 
(2013) 31:763–9. doi: 10.1016/j.vaccine.2012.11.083

 59. Shakhshir M, Alkaiyat A. Healthcare providers’ knowledge, attitude, and practice 
on quality of nutrition care in hospitals from a developing country: a multicenter 
experience. J Health Popul Nutr. (2023) 42:15. doi: 10.1186/s41043-023-00355-9

 60. Shahid R, Shoker M, Chu LM, Frehlick R, Ward H, Pahwa P. "impact of low health 
literacy on patients' health outcomes: a multicenter cohort study,". BMC Health Serv Res. 
(2022) 22:1148. doi: 10.1186/s12913-022-08527-9

 61. Smolarczyk K, Pieta W, Majewski S. Assessment of the state of knowledge about 
HPV infection and HPV vaccination among polish resident doctors. Int J Environ Res 
Public Health. (2021) 18:551. doi: 10.3390/ijerph18020551

 62. Stephens ES, Dema E, McGee-Avila JK, Shiels MS, Kreimer AR, Shing JZ. Human 
papillomavirus awareness by educational level and by race and ethnicity. JAMA Netw 
Open. (2023) 6:e2343325. doi: 10.1001/jamanetworkopen.2023.43325

 63. Indracanti M, Berhane N, Minyamer T. "factors associated with pre- and post-
educational intervention knowledge levels of HPV and cervical Cancer among the male 
and female university students, Northwest Ethiopia," (in eng). Cancer Manag Res. (2021) 
13:7149–63. doi: 10.2147/cmar.S326544

 64. Banks KS. Knowledge and awareness about cervical Cancer and human 
papillomavirus among women living in Macon County, Alabama. J Healthc Sci Humanit. 
(2022) 12:13–40.

 65. Rathod S, Potdar J, Gupta A, Sethi N, Dande A. Empowering Women's health: 
insights into HPV vaccination and the prevention of invasive cervical Cancer. Cureus. 
(2023) 15:e49523. doi: 10.7759/cureus.49523

 66. Rezq KA. Knowledge, perception, and acceptance of HPV vaccination and 
screening for cervical Cancer among Saudi females: a cross-sectional study. Vaccine. 
(2023) 11:1188. doi: 10.3390/vaccines11071188

 67. Santos ACDS, Silva NNT, Carneiro CM, Coura-Vital W, Lima AA. Knowledge 
about cervical cancer and HPV immunization dropout rate among Brazilian adolescent 
girls and their guardians. BMC Public Health. (2020) 20:301. doi: 10.1186/
s12889-020-8410-9

https://doi.org/10.3389/fpubh.2024.1403634
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.4161/hv.29020
https://doi.org/10.1177/2333794x17743405
https://doi.org/10.31557/apjcp.2023.24.11.3993
https://doi.org/10.31557/apjcp.2023.24.11.3993
https://doi.org/10.3390/vaccines10050824
https://doi.org/10.3390/vaccines10050824
https://doi.org/10.1016/j.vaccine.2012.11.083
https://doi.org/10.1186/s41043-023-00355-9
https://doi.org/10.1186/s12913-022-08527-9
https://doi.org/10.3390/ijerph18020551
https://doi.org/10.1001/jamanetworkopen.2023.43325
https://doi.org/10.2147/cmar.S326544
https://doi.org/10.7759/cureus.49523
https://doi.org/10.3390/vaccines11071188
https://doi.org/10.1186/s12889-020-8410-9
https://doi.org/10.1186/s12889-020-8410-9

	Factors influencing human papillomavirus vaccine uptake among parents and teachers of schoolgirls in Saudi Arabia: a cross-sectional study
	1 Introduction
	2 Materials and methods
	2.1 Study design and sampling technique
	2.2 Study population and sample size
	2.2.1 Sample size for assessing the psychometric properties of the questionnaire
	2.2.2 Sample size of teachers
	2.2.3 Sample size of parents
	2.3 Study phases
	2.4 Data collection tool
	2.5 Statistical analysis
	2.5.1 Psychometric evaluation of the questionnaire
	2.5.2 Data management

	3 Results
	3.1 Piloting and validation
	3.2 Characteristics of the study population
	3.3 Knowledge of cervical cancer, HPV, and the HPV vaccine
	3.4 Attitudes toward cervical cancer, HPV, and HPV vaccine
	3.5 Associations between the participants’ baseline characteristics and the knowledge and attitude scores for cervical cancer, HPV, and/or the HPV vaccine
	3.6 Predictors of knowledge and attitude for cervical cancer, HPV, and/or HPV vaccine
	3.7 Factors affecting the participant’s decisions toward HPV vaccine

	4 Discussion
	4.1 Limitations of the study

	5 Conclusion and recommendations

	References

