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Introduction: In Saudi Arabia, the HPV vaccine is administered to young females through school-based immunization programs;
however, the program’s efficacy depends on parental consent, with physicians acting as primary determinants in parental decision-
making regarding HPV vaccination.

Methods: In this cross-sectional study, we recruited 128 physicians and assessed their knowledge and attitudes toward cervical
cancer, HPV, and the HPV vaccine, and unraveled predictors of HPV vaccine acceptability and factors that would influence
recommending the vaccine.

Results: Although the major factor that influenced recommending the vaccine negatively was the fear of vaccine side effects,
a positive influence of the physician’s personal reading (91%), recommendations from colleagues (88%), and government directives
(87%) provided reassurance and increased confidence in recommending the vaccine. Longer clinical experience and institutional
awareness were found to be a predictors of favorable recommendation of HPV vaccination. Physicians in vaccine-related medical
specialty with more than 4 years of experience were 5 to 6 times more likely to have positive attitude and better knowledge regarding
HPV and HPV vaccination. A notable finding was that participants who reported knowing a woman suffering from cervical cancer had
more positive attitudes compared to those who did not.

Discussion: This study identified physicians’ personal reading, peer recommendations, and government directives as factors affecting
the physicians’ decision to recommend HPV vaccine, and found that longer clinical experience and institutional awareness were
predictors influencing physicians to recommend the vaccine. It also emphasizes on the influence of healthcare providers in promoting
the HPV vaccination and the need for designing interventions targeting specific demographic and professional groups that would be
more effective in improving better knowledge and promoting positive attitudes towards these critical public health issues.
Keywords: HPV vaccine, cervical cancer, human papillomavirus, factors, physicians, knowledge, attitudes

Introduction

Human papillomavirus (HPV) is a family of closely related, non-enveloped double-stranded DNA viruses, with over 200
varieties, including types 6, 11, 16, and 18. The most common infection is of the genital tract.' High-risk HPV types 16
and 18 are oncogenic variants that precipitate more than 99% of Cervical Cancer cases (CC) worldwide.? CC is one of
the most prevalent gynecological malignancies, and the fourth most common cancer type in women worldwide,
following breast, colorectal and lung cancers, with over 662,000 new cases and more than 348,000 related deaths
annually.” In 2018, the World Health Organization (WHO) issued a call for immediate action to eradicate cervical cancer.
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Although the prevalence of HPV in Saudi Arabia is relatively low compared to the global average of 11-12%, and
cervical cancer represents approximately 2.6% of all cancers in women in the country, the mortality rate associated with
cervical cancer remains a significant concern.*® This is particularly worrying given that many cases are diagnosed at
advanced stages, primarily due to inadequate screening coverage and limited public awareness of the disease.

CC is a preventable and curable disease, primarily by prevention, early diagnosis, application of various screening
methods, and treatment measures.” Currently, there are three vaccines designed to prevent cervical cancer by targeting
high-risk types of human papillomavirus (HPV), particularly HPV-16 and HPV-18, which are responsible for the majority
of cervical cancer cases worldwide.® When these vaccines are given early, especially before becoming sexually active,
they significantly lower the risk of developing cervical cancer later in life.® It is important to note that HPV vaccination is
a key preventive measure, but it is distinct from the process of early detection, which is achieved through cervical cancer
screening methods such as Pap smears and HPV DNA testing.’ Screening aims to identify pre-cancerous lesions or early-
stage cancers in women who may have already been exposed to HPV. In Saudi Arabia, where the uptake of the HPV
vaccine is still growing, it is crucial to emphasize that vaccination and screening work together to reduce the incidence
and mortality of cervical cancer.'” Public health initiatives must prioritize both increasing vaccine coverage and
maintaining effective screening programs to successfully lessen the burden of cervical cancer.

Several studies have addressed the issue of poor HPV vaccine uptake and have identified factors contributing to low
uptake, including limited awareness of the disease and vaccine, cost barriers, sociocultural barriers, vaccine availability,
lack of social mobilization, and misconceptions about its novelty."' It was also found that health care providers’
awareness, attitudes, and recommendations are crucial for the uptake of HPV vaccines among adolescent women
worldwide. This is because physicians are the primary point of contact with patients, as they provide patient care, as
well as health education.'' Many studies worldwide report the influence of physician recommendations on parent’s
decisions to adopt HPV vaccination.*'""'?

The demographic in Saudi Arabia is predominantly Arab-Muslim, with conservative views on sexual behavior and
related health issues, such as HPV-induced Cervical Cancer. Notwithstanding, the Ministry of Health officially intro-
duced the HPV vaccine in 2020. While vaccine coverage is unclear, multiple surveys have been conducted since 2020 to
estimate take-up. Akkour et al reported that only 2% of Saudi women received the HPV vaccine.'> A recent study
conducted in the Eastern Province to measure awareness and knowledge of the HPV vaccine among females and males
discovered that less than 4% of participants had received the vaccine."® Another study conducted in Riyadh revealed that
a large percentage (70%) of Saudi parents had never heard of the HPV vaccine.'*

In Saudi Arabia, the HPV vaccination program was only established in 2020. HPV vaccine is given to females within
school-based immunization programs from 9 to 13 years of age. However, the success of the program largely depends on
the parents’ approval, and physicians are major influencers in the decision-making process of vaccination for HPV.
Therefore, this study aimed to assess the knowledge and attitudes of physicians toward cervical cancer, HPV, and the
HPV vaccine, and unraveled the factors that would influence recommending the vaccine.

Methodology
Study Design and Setting

This is a cross sectional study that was conducted between 7/8/2023 and 24/10/2023 among physicians who work for the
Second Health Cluster in Riyadh, Saudi Arabia.

Sample Size and Study Population

The study assumed that 94% of physicians have good knowledge about HPV and its relationship to cervical cancer in
Saudi Arabia,'® using a precision of 5.0%, an alpha error of 0.05, and a non-response rate of 10% The minimum required
sample size was 100 participants and 130 physicians were recruited in the research. Out of a total of 130 participants, 128
consented to participate in the study, while 2 declined. This results in a high response rate of approximately 98.46%,
indicating strong interest and willingness among the participants to engage in the research. We included all physicians
whether directly influencing the decision of HPV vaccine uptake or not. The “vaccine-related medical specialty” group
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included the following primary specialties: Family Medicine, Internal Medicine, Obstetrics and Gynecology, and
Infectious Diseases. In addition, physicians from various other medical specialties such as Anesthesiology,
Dermatology, and Radiology were also included.

Data Collection Tool

We used an evaluated pre-validated questionnaire to assess the knowledge, attitudes and influential factors influencing
physicians about HPV, cervical cancer and the HPV vaccine (in supplementary: questionnaire). The final version of the
questionnaire was verified by three of the authors (identified as S.A., M.A.K., and M. Ahram) and used for the
manuscript. The questionnaire items were divided into four sections. The first section collected basic sociodemographic

data and gauged participants’ familiarity with cervical cancer and sources of the HPV vaccine. The second section
contained 16 items with a choice of answers —“Correct”, “False”, or “Do not Know” - to evaluate knowledge about
cervical cancer, HPV and the HPV vaccine. The third section included 15 items, each with five response options based on
a Likert scale from “Strongly Disagree” to “Strongly Agree”, designed to assess attitudes towards cervical cancer, HPV
and the HPV vaccine. The fourth section consisted of 13 items intended to identify factors influencing the decision to
receive the HPV vaccine, using a Likert scale from “Strongly Positive” to “Strongly Negative”. 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 difficulty of each item. The maximum score in the knowledge section was 51, with a higher score
indicating greater knowledge. The attitude questions in section three were scored using a five-point Likert scale: 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 in the attitude section was 75, with a higher score indicating a more positive
attitude. Finally, physicians were asked about factors influencing their decision to recommend the HPV vaccine. The
effect of each factor was measured by a 5-point scale, ranging from a very positive to a very negative effect.

Data Management

The data distribution of the questionnaire was analyzed using visual identification of a normal distribution via a QQ plot.
Quantitative variables were summarized as the median [interquartile range (IQR)] for non-normally distributed data,
while qualitative variables were presented as percentages and frequencies. Knowledge and attitude scores were categor-
ized based on median values. Participants scoring above or equal to the median value of 38.5 were deemed to have good
knowledge, and those scoring below were considered to have poor knowledge. Similarly, those scoring above the median
value of 56 were considered to have a positive attitude, while those scoring below or equal to the median were deemed to
have a negative attitude. We used the Kruskal-Wallis test for bivariate analysis to compare age with better knowledge
and positive attitude categories. The Chi-squared test was used to compare knowledge and attitude categories with the
study population’s baseline characteristics. Two multiple logistic regression models were built to identify the predictors
of better knowledge and positive attitude. All potential confounders were included in the analysis. The final models
included variables such as age, sex, marital status, education level, medical specialty, frequency of reading medical
papers, being a parent of girls aged 10-18 years, knowledge about women diagnosed with cervical cancer, and hearing
about cervical cancer from their organization. The knowledge category was added to the multiple logistic regression
model to identify attitude predictors. We used the R package for the analysis. The tests were two-tailed, and p values
<0.05 indicated statistical significance.

Sum of Scores of the Knowledge and Attitude Domains and the Calculation of the
Cutoff Points

The sum of scores were calculated for all the 16 questions of knowledge as well as the 15 questions of attitude. The
median, which represents the middle value of the sum of scores after sorting them ascendingly, was used as our cutoff
point. The median values were 38.5 and 56 for the knowledge and attitude domains respectively. People with a median
sum of score lower than 38.5 were considered having lower knowledge and those with a sum of score of 38.5 or above
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were considered having high knowledge. The same technique was used to categorize the sum of scores of the attitude
domains. After the categorization, we used both binary variables as our main outcomes.

We chose this approach for two primary reasons. First, the sum of scores could not be treated as a continuous variable
for conducting a valid linear regression analysis, as key assumptions such as normality of residuals and homoscedasticity
were not satisfied. Second, categorizing the variables and conducting both bivariate analysis and logistic regression
allows for clearer comparison between the “high” and “low” groups in terms of their acceptability of the HPV vaccine.
This method directly addresses our research question, enhancing the interpretability of the results for the readers.

Results

Study Population Characteristics

A total number of 128 physicians were enrolled in the study median (IQR) age of 30 (26-28) years 30 years. Nearly half
(48%) were married, and there was an almost equal female to male ratio (1.04:1). Among the participants, 67% were
physicians practicing in vaccine-related medical specialty, and the majority (92%) were employed by the public sector.
Over half (52%) had at least 4 years of experience and 41% reported reading research articles at a moderate frequency.
More than one-third (37%) had at least one child, 29% had at least one daughter, and 15% had a daughter aged between
10-18 years. Only 30% personally knew of a woman suffering from cervical cancer, while 49% reported receiving
information about cervical cancer at their workplace (Table 1).

The median (IQR) age of physicians with good knowledge was significantly higher than those with bad knowledge
[35 (27, 41) versus 28 (26, 33)]. Physicians who were practicing in vaccine-related medical specialty had good
knowledge (52%) compared to 14% with bad knowledge. It was found that 64% of doctors with > 4 years of experience
had good knowledge compared to 31% with bad knowledge. Additionally, there was significant association between the
educational level and good knowledge. Overall, there was no significant associations between baseline characteristics and
attitude category (Table 2).

Knowledge About the Cervical Cancer, HPV, and HPV Vaccine

The total median knowledge score was 38.5 (IQR: 23, 47), ranging from —16 to 51. This score indicates that participants
responded with “True” for many items. More than half of the participants correctly answered all questions regarding

Table 1 Demographic and Baseline Characteristics of the Study Participants

Demographic Characteristics (Number=128)
Sex Female 65 (51%)

Male 63 (49%)
Age Median (IQR) 30 (26, 28)
Hospital type Private 10 (7.8%)

public 118 (92%)
Vaccine-related medical specialty | Related specialty 86 (67%)

Unrelated specialty | 42 (33%)

Years of experience <=4 years 67 (52%)
>4 years 61 (48%)
Reading Research articles No, not at all Il (8.6%)
Low frequency 48 (38%)
Moderate frequency | 53 (41%)
High frequency 16 (13%)
Knew a woman with CC No 90 (70%)
Yes 38 (30%)
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Table 2 Comparison of the Baseline and Demographic Characteristics Between Those with “Bad” versus “Good” Knowledge

as Well as “Negative” versus “Positive” Attitude

Demographic Characteristics Knowledge Attitude
Bad Good p* Negative | Positive p*
N = 64* N = 64* N = 59* N = 69*
Sex Female 30 (47%) 35 (55%) 0.38 31 (53%) 34 (49%) 0.71
Male 34 (53%) 29 (45%) 28 (47%) 35 (51%)
Age Median (IQR) 28 (26, 33) | 35 (27, 41) | 0.005* 29 (27, 38) | 31 (26, 40) | 051
Hospital type Private 5 (7.8%) 5 (7.8%) >0.999 | 3 (5.1%) 7 (10%) 0.34
public 59 (92%) 59 (92%) 56 (95%) 62 (90%)
Vaccine-related medical specialty | Related specialty 9 (14%) 33 (52%) <0.001¥ | 21 (36%) 21 (30%) 0.54
Unrelated specialty | 55 (86%) 31 (48%) 38 (64%) 48 (70%)
Years of experience <=4 years 44 (69%) 23 (36%) <0.001¥ | 33 (56%) 34 (49%) 0.45
>4 years 20 (31%) 41 (64%) 26 (44%) 35 (51%)
Reading No, not at all 7 (11%) 4 (6.3%) 0.25 6 (10%) 5 (7.2%) 0.24
Research Low frequency 28 (44%) 20 (31%) 21 (36%) 27 (39%)
articles Moderate frequency | 23 (36%) 30 (47%) 28 (47%) 25 (36%)
High frequency 6 (9.4%) 10 (16%) 4 (6.8%) 12 (17%)
Knew a woman with CC No 51 (80%) 39 (61%) 0.02¥ 44 (75%) 46 (67%) 0.33
Yes 13 (20%) 25 (39%) 15 (25%) 23 (33%)

*N: number, # p-value: Pearson’s Chi-squared test; Wilcoxon rank sum test; Fisher’s exact test, ¥ Significant value.

cervical cancer, HPV, and the HPV vaccine. However, only 38.3% selected the right answer for, “There is currently

a treatment to cure HPV infection” (Supplementary Table 1). When asked about their sources of information about the

HPV vaccine, 77% learned about it at university, 58% from the media, and 63% from reading papers and attending

conferences. A smaller percentage (33%) learned about it from friends, while 11% had not heard about it at all.

Physicians were also asked about their sources of information on the HPV vaccine (Figure 1).

Attitudes About Cervical Cancer, HPV, and HPV Vaccine

This study determined physicians’ attitudes towards the HPV vaccine. The total median attitude score was 56 (IQR: 52,

61), ranging from 43 to 75. Between 62% and 93% of study participants agreed or strongly agreed with most items in the

At the university

Media

Reading research papers and
attending conferences

Family and friends

Didn't hear

Sources of information about HPV vaccine

0% 10% 20% 30% 40% 50% 60% 70% 80%

Figure | Sources of information about the HPV vaccine among the study participants.
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attitude domain. Only 18.5% agreed or strongly agreed with the statement, “I must encourage my students/daughters to
take the HPV vaccine”. 29% agreed or strongly agreed with the statement, “I will not recommend the HPV vaccine if it
has adverse effects”. Although 38% agreed or strongly agreed with “I must avoid talking about sexual education with my
students/daughters”, almost the same proportion (37%0 disagreed with this statement (Figure 2 and supplementary
Table 2).

The questions included their belief in the vaccine’s 1) Effectiveness; 2) Safety; and 3) Potential side effects.
Physicians were asked if they would support factors such as 3) avoid discussing STDs with patients; 4) encourage
female patients to receive the vaccine; 5) conduct awareness campaigns; 6) allow girls to obtain the vaccine without
parental permission; 7) and include the “Sexual Education” course in school curricula. They were also asked to 8) assess
the impact of religious fatwa; 9) the impact of medical recommendations; 10) their experience with COVID-19 vaccine,
and 11) how they would advise women to protect against Cervical Cancer. They were also asked 12) whether they would
make the same recommendations to their own families as to their patients; 13) if religious scholars objected to the
vaccine; 14) if the vaccine had side effects; and 15) if they believed the vaccine could lead to societal disintegration
because it would introduce concepts of sexual freedom.

Predictors of Better Knowledge and Stronger Positive Attitudes for Cervical Cancer,
HPV, and HPV Vaccine

We analyzed the data to identify predictors of better knowledge and positive attitudes of physicians towards cervical
cancer, HPV, and the HPV vaccine. Physicians with vaccine-related medical specialty were 5 times more likely to have
good knowledge compared to those with general medical specialties (OR: 4.93, 95% CI: 1.56—17.28). Furthermore,
a statistical significant association was observed between the attitude and knowledge of physicians who were practicing
in vaccine-related medical specialty compared to physicians who have general medical specialty (OR: 0.22, 95% CI:
0.05-0.74). Physicians with more than 4 years of experience are almost 6 times more likely to possess better knowledge
about cervical cancer, HPV and the HPV vaccine than those with 4 years of experience or less (OR=5.94;
CI=1.29-29.14). Participants who reported being informed about cervical cancer by their institutions were three times
more likely to possess good knowledge compared to those who had not been informed by their institutions (OR=2.794;
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Figure 2 Distribution of the study participants’ levels of agreement with different items of the attitude domain.
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CI=1.11-7.30). Overall, individuals with high level of knowledge are also 4.73 times more likely to have a positive
attitude compared to those with a low level of knowledge (OR=4.73; 95% CI=1 1.86-13.11) (Table 3).

Factors Affecting Physicians’ Decisions to Recommend HPV Vaccine

The study also explored factors that would influence physicians’ decisions to recommend the HPV vaccine and found
that more than 50% of the physicians were positively influenced. Reading about HPV and the vaccine, the possibility of
the virus spreading in the community, and government directives to receive the vaccine were the most crucial factors
influencing their decision to recommend the HPV vaccine. A positive influence of the physician’s personal reading
(91%), recommendations from colleagues (88%), and government directives (87%) provided reassurance and increased
confidence in recommending the vaccine to their patients. There were non-influential factors, such as advice of relatives
and friends (33%) or the fact that HPV had never been declared a pandemic (41%). However, the major factor that
influenced 15% of the physicians negatively was the fear of vaccine side effects (Figure 3).

Physicians’ decisions to recommend the HPV vaccine are influenced by various factors, including: 1) other doctors’
recommendations; 2) advice from relatives and friends; 3) reading about HPV and the vaccine; 4) information about
HPV’s non-global epidemic status; 5) HPV transmission linked to sexual activity; 6) personal beliefs about vaccines, 7)
government directives, 8) the possibility of patients contracting HPV, 9) cervical cancer risk, 10) vaccine side effects, 11)
the risk of viral spread, 12) fear of acupuncture use, and 13) the availability of a free vaccine. The effect of each factor

was measured by a scale of 5 components ranging from very positive effect to very negative effect.

Table 3 Predictors of Knowledge and Attitude Towards Cervical Cancer, HPV, and HPV Vaccine

Predictors Knowledge Attitude
ORT™ CI* p-value | OR™ CI* p-value
Sex 046 | 0.18—-1.12 | 0.092 .79 | 079 -427 | 0.174

[Male vs Female]

Age 0.92 0.83 - 1.0l 0.080 1.02 093 - 1.12 0.647

Hospital type 0.76 0.15-3.97 | 0.740 0.77 0.14 - 3.65 0.749
[Public vs Private]

Vaccine-related medical specialty [Related vs Unrelated] | 4.93 1.56 — 17.28 | 0.009* 0.22 0.05 - 0.74 0.021¥

Years of experience 5.94 1.29 —29.14 | 0.024* 0.43 0.10 - 1.74 0.243
[>4 years vs <=4 years]

Reading research articles 0.71 024-196 | 0516 0.58 022 - 1.49 0.262
[Yes vs No]
Marital status 0.84 | 024-270 | 0.771 1.41 0.51 —3.98 | 0512

[Married vs never married]

Have daughters 0.52 0.10-279 | 0433 2.23 0.57 -9.46 | 0.256
[Yes vs No]

Had institutional awareness 2.79 I.11-7.30 0.032* 0.97 0.40 — 2.37 0.947
[Yes vs No]

Knew a woman with CC 2.10 0.78 — 5.81 0.143 1.30 0.52 - 3.30 0.574
[Yes vs No]

Knowledge category 4.73 1.86 — 13.11 | 0.002*

[High vs Low]

Notes: " OR: Odds Ratios, * Cl: confidence interval, ¥ Significant value.
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Figure 3 Factors affecting the study physicians’ decision to recommend HPV vaccine.

Discussion

Cervical cancer is a major public health concern worldwide, causing significant morbidity and mortality, particularly in
developing countries.'® HPV is the primary causative agent of cervical cancer.'”'® Our study reveals significant insights
into the knowledge and attitudes of physicians regarding cervical cancer, HPV, and the HPV vaccine. Notably, the
median age of physicians with good knowledge was significantly higher than those with poor knowledge. Additionally,
experience played a crucial role, with 64% of physicians having more than four years of experience exhibiting good
knowledge. The total median knowledge score of 38.5 indicates that while many participants responded correctly to
questions about cervical cancer and HPV, misconceptions persist, particularly regarding the treatment of HPV infection,
with only 38.3% accurately recognizing the lack of a cure. The data also highlight a strong relationship between
knowledge and positive attitude; physicians with longer experience were 6 times more likely to have a positive attitude
towards the HPV vaccine, and 5 times more likely to have a positive attitude if specialized in vaccine-related medical
specialty. Despite a generally positive attitude score only 18.5% expressed a commitment to encourage vaccination
among their students or daughters, reflecting a gap in support for HPV vaccination. Factors influencing the decision to
recommend the HPV vaccine included reading about HPV, peer recommendations, and government directives, with over
50% of physicians positively influenced by these sources. However, concerns about vaccine side effects were a notable
barrier for 15% of participants. Overall, our findings emphasize the need for targeted educational interventions that
enhance better knowledge and address misconceptions, fostering a supportive environment for HPV wvaccination
advocacy among healthcare professionals. This is imperative, since improving better knowledge and positive attitudes
regarding the disease and vaccination can lead to earlier detection of cervical cancer and increase HPV vaccination rates
and thus improve health outcomes and reduce the burden on health services.'**

Attention towards improving the awareness of physicians and their attitudes towards vaccination should be taken
seriously. This is because recommendations to receive the HPV vaccine by physicians were found to be important in
different studies including those conducted among non-Arabs®®?' and Arabs, either living in Arab countries or in the
diaspora.”*?* The same finding applies to Saudi Arabia. For example, a recent study surveying Saudi adult females found
that a recommendation from a healthcare practitioner was found to be the most influential factor in undergoing cervical
cancer screening.”* Advice from healthcare providers and physicians was found to have an influence on university
students® and the Saudi public.?®

Better knowledge regarding HPV and HPV vaccination was found to be a predictor of recommendations by health
workers to patients to accept the HPV vaccination.”” The knowledge of Saudi Nurses was reported to be a predictor of
their favorable attitudes toward the HPV vaccine.”® Although the findings from this study suggest that the participants
generally had good knowledge of cervical cancer, and the HPV, vaccine, the study also highlights gaps. For example, the
small number of participants who knew that there is currently no cure for HPV infection is concerning. Participants also
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demonstrated mixed levels of knowledge regarding HPV. Most knew about the availability of HPV testing and the
transmissibility of HPV through sexual contact, yet there was poor knowledge of the asymptomatic nature of HPV
infection. A previous study conducted among Saudi male medical students reported their having mediocre knowledge
regarding the HPV vaccine.”” Poor knowledge was also previously found among female Saudi pharmacy and allied
health sciences students in Saudi Arabia.'® This emphasizes that there is a need to revisit the medical curriculum in Saudi
Arabian health colleges and the need for targeted educational interventions to address these knowledge gaps.

The study’s findings on the association between participants’ baseline characteristics and their knowledge are
noteworthy. Several factors were associated with better knowledge, such as age and longer clinical experience. These
results support previous studies of different groups of Saudi physicians.'>>° The results of our study provide important
insights into the impact of institutional communication on individual knowledge levels regarding cervical cancer.
Specifically, participants who reported being informed about cervical cancer by their institutions were three times
more likely to demonstrate good knowledge of the disease. This finding underscores the significant role that institutional
support for HPV and cervical cancer education plays in enhancing understanding among healthcare professionals.>' Our
study also identifies substantial gaps in knowledge about HPV and cervical cancer, highlighting critical implications for
both educational initiatives and public health strategies. Understanding the relationship between HPV and cervical cancer
is essential, as HPV is responsible for approximately 70% of cervical cancer cases. The data further indicate that
individuals with higher levels of knowledge about HPV are more likely to engage in preventive measures. This finding
aligns with existing literature, which suggests that awareness of HPV’s role in cervical cancer significantly influences
vaccination rates and screening practices. Therefore, targeted educational initiatives aimed at both the public and
healthcare professionals are vital to bridging these knowledge gaps. Additionally, our findings reveal a strong correlation
between knowledge and attitudes towards cervical cancer. Participants with longer years of experience had higher level
of knowledge and were 5 to 6 times more likely to exhibit a positive attitude compared to those with lower knowledge
levels. This suggests that enhancing knowledge not only informs but also positively influences positive attitudes,
particularly in physicians with vaccine-related medical specialty. Interestingly, while nearly half of the participants
(49%) reported receiving information about cervical cancer at their workplace, only 30% personally knew a woman
affected by the disease. This disparity indicates that institutional awareness programs may reach a broader audience than
personal connections, emphasizing the need for continued education and outreach efforts. The limited personal experi-
ence with cervical cancer among participants may contribute to a diminished sense of urgency regarding HPV and
cervical cancer knowledge, potentially affecting their engagement in preventive measures. The findings are not restricted
to Saudi Arabia. A study of Angolan healthcare providers showed that older providers with more clinical experience had
greater knowledge about HPV and cervical cancer.®” This underscores the importance of advanced training and education
in improving health-related knowledge.>*** Several predictors of possessing better knowledge were identified in this
study, such as age, medical specialty, years of experience, and being informed about cervical cancer from their
institutions. The findings provide valuable insights for the development of targeted educational interventions and the
implementation of HPV vaccination programs.

The analysis of attitudes found fewer significant associations. There were no significant associations between
participant characteristics and attitudes. This suggests that attitudes are more complex and not easily predicted by factors
such as age, experience, or specialty. It suggests that attitudes may be more influenced by personal factors, such as
individual beliefs, sociocultural factors, and personal experiences.*>*>=® A notable finding was that participants who
reported knowing a woman suffering from cervical cancer had more positive attitudes compared to those who did not.
This suggests that personal experience of someone with cervical cancer might shape more favorable views towards
prevention efforts.>’** Concerns were noted, such as hesitancy to recommend the vaccine due to potential adverse effects
and discomfort in discussing sexual education. The study found, however, that most participants agreed or strongly
agreed with most of the attitude-related statements suggesting an overall positive attitude towards HPV vaccination. This
is a positive finding, since favorable attitudes are essential for promoting vaccine uptake and adherence to cervical cancer
screening programs.””*® Further and more extensive investigation is recommended.

The study also explored factors that would influence physicians’ decisions to recommend the HPV vaccine and found
that more than half of the study population were positively influenced and considered reading about HPV and the vaccine,
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the possibility of the virus spreading in the community, and government directives to receive the vaccine as the most
crucial factors influencing their decision to recommend the HPV vaccine. These findings emphasize that access to
scientific information from trustworthy sources such as colleagues and policy makers is essential for physicians to make
informed choices.*! There appears to be a high level of public trust in the recommendations mandated by the government
that enhances public trust and vaccine acceptance.*? In support of our findings, a recent study identified four primary
factors influencing the decision to receive the HPV vaccine: physician recommendations, the amount of information
available about the vaccine, general opinions on vaccines, and government mandates.*> However, the major factor that
influenced the physicians negatively was the fear of vaccine side effects. The fear of adverse side effects associated with
the HPV vaccine is a significant factor influencing vaccination rates. This fear is often fueled by misinformation and lack
of understanding. A comprehensive study by Kessels et al highlights how concerns about the safety of the HPV vaccine,
including potential side effects, are among the primary reasons parents and individuals choose not to vaccinate.**
A recent study has shown a significant change of opinion toward a favorable view of the HPV vaccine among physicians
and the public after safety concerns were addressed.*

This study has several limitations that should be considered. First, the cross-sectional design limits our ability to draw
causal inferences between knowledge, attitudes, and behaviors related to HPV vaccines, HPV and cervical cancer.
Additionally, self-reported data may introduce bias, as participants might overestimate their knowledge or attitudes. The
sample may not be representative of all physicians, limiting the generalizability of the findings. Lastly, the reliance on
specific sources of information could overlook other influential factors that affect knowledge and attitudes. Addressing
these limitations in future research will provide a more comprehensive understanding of the factors influencing HPV

vaccination advocacy among healthcare professionals.

Conclusions

This study provides important insights into the knowledge and attitudes of physicians and health professionals regarding
cervical cancer, HPV, and the HPV vaccine. The findings highlight the need for continuous education and awareness-
raising efforts to address knowledge gaps and attitudinal barriers, particularly regarding the management of HPV
infection and the importance of HPV vaccination. It also emphasizes the influence of healthcare providers in promoting
the HPV vaccination and emphasizes the need for comprehensive training programs to equip them with better knowledge
and skills to address vaccine-related concerns and provide accurate information. Designing interventions targeting
specific demographic and professional groups may be more effective in improving knowledge and promoting positive

attitudes toward these critical public health issues.
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