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Background: It has been suggested that the Human Papillomavirus (HPV)
vaccine and screening tests for HPV are necessary to prevent HPV infection.
However, low rates of HPV vaccination have been reported in developing
countries. The objectives of this study are to assess healthcare workers'
Knowledge, Attitude, and Practice (KAP) about HPV and its vaccine in Saudi
Arabia.

Methods: A cross-sectional study was conducted in Khobar city among a
representative sample of the Khobar network of healthcare professionals
(n=542). A self-administered questionnaire was employed for data gathering.
It consisted of four main parts: socio-demographic characteristics, assessing
knowledge regarding cervical cancer, HPV, and HPV vaccines (12 closed-
ended questions), assessing attitude towards the HPV vaccine (8 close-ended
questions), and assessing practice/behaviour concerning the HPV vaccine (7
close-ended questions).

Results: A total of 223 healthcare workers were included in the study. Almost
half (50.2%) of them were females. Their age ranged between 23 years and
60 years, with a mean Standard Deviation (SD) of 38.0 years + 9.2 years.
Overall, 42.9% of the participants expressed inadequate knowledge about
cancer cervix, human papillomavirus, and its vaccine. Participants who
attended any training activity in cancer cervix prevention and screening were
less likely than their peers to express inadequate knowledge (Adjusted odds
ratio "aOR"=0.30; 95% confidence interval "CI": 0.16-0.51, p<0.001). Bachelor
holders and those with higher education were less likely than those with
intermediate diplomas to express inadequate knowledge (aOR=0.54; 95% CI:
0.29-0.94, p=0.048 and aOR=0.09; 95% Cl: 0.03-0.26, p<0.001, respectively).
The majority (82.1%) expressed a positive attitude toward cervical cancer
and the HPV vaccine. With each year of increase in the participant's age,
the likelihood of negative attitude towards cancer cervix and HPV vaccine
decreased by 15% (aOR=0.85; 95% CI: 0.80-0.91), p<0.001). History of being
ever vaccinated for HPV was reported by 55.2% of the participants. Females
are significantly more susceptible to being unvaccinated for HPV (aOR=8.06;
95% Cl: 4.17-15.57, p<0.001). Participants who attended any training activity
in cancer cervix prevention and screening were at 74% lower risk for being
not vaccinated for HPV than those who did not participate in such courses
(aOR=0.27; 95% CI: 0.14-0.53, p<0.001).

Conclusion: There is an overall adequate knowledge about cancer cervix, HPV
and its vaccine, positive attitude towards HPV vaccine, and promising practice
of HPV vaccine up taking and recommendation to girls aged 16 years-21 years
among healthcare workers. However, improving knowledge, attitude, and
training of healthcare workers regarding the HPV vaccine are highly needed to
overcome HPV infection and cancer cervix epidemics.
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INTRODUCTION

Cervical Cancer (CC) is the 4™ common cancer among women
on aworldwide level, and it also represents 9% of all female cancer
deaths [1, 2]. In Saudi Arabia (KSA), it ranked as the 9% most
common cancer among women in 2012 [3]. Its incidence rate was
2.2 per 100,000 Age-Standardized Rates (ASR), with 34.8% of
those women dying due to the disease [1]. Recently, the World
Health Organization (WHO) reported that in 2018, 316 women
had cancer cervix and 158 died because of the disease [4, 5].

On a global level, Human Papillomavirus (HPV) is the most
common Sexually Transmitted Disease (STD), and its certain
oncogenic types are associated with cervical cancer and also other

types of cancer, mainly HPV 16 and HPV 18 genotypes [6, 7].

There isa significant variability in the incidence of HPV infections
across countries and communities as a result of differences in
cultural norms and sexual behavior [5-8]. In the Kingdom of
Saudi Arabia, HPV infection was responsible for nearly 76% of
cases of CC [4].

HPV vaccination for both genders is an effective method to
decrease the transmission of the disease [9]. In 2008, approved
the first HPV vaccine to prevent 70% of cervical cancer cases and
other diseases linked to HPV genotypes 16 and 18 by FDA (US)
[10].

It has been suggested that there is a necessity for both HPV
vaccine and screening tests for HPV to prevent HPV
infection [11]. Low HPV vaccination rates have been reported in
developing countries [12-14].

HPV vaccine exists now a days in 3 types on a worldwide level.
The bivalent HPV vaccine protects against types 16 and 18,
which are the 2 high-risk types commonly linked to cervical
cancer. The quadrivalent HPV vaccine protects types 16, 18, 6,
and 11, the strains most frequently associated with genital warts.
The nonvalent HPV vaccine protects against the four types in the
quadrivalent HPV vaccine in addition to 5 high-risk types 31, 33,
45,52,and S8 [15].

HPV vaccines are currently available as regular immunization
for females in 71 countries [16]. Two or three doses of HPV
vaccination are usually recommended, according to the
individual's age and immunological status. It is recommended for
girls between 9 years and 13 years [17].

Healthcare workers are crucial in disseminating accurate
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information about the HPV vaccine to patients. However, there
is limited understanding of their Knowledge, Attitudes, And
Practices (KAP) regarding HPV and its vaccine. This study aims
to provide essential data that can inform educational programs
for Saudi healthcare workers about HPV and its vaccination.
Acknowledging the current low awareness and vaccination uptake
rates for HPV in KSA reveals that fostering positive attitudes
among healthcare providers can significantly impact cancer
prevention efforts.

Understanding the knowledge level of healthcare workers
concerning cervical cancer and its vaccines is vital for ensuring
the effectiveness of national vaccination programs. Despite the
availability of HPV vaccines in numerous Saudi health institutions,
underutilization remains a challenge due to various factors,
primarily a lack of adequate knowledge and misunderstanding
about the vaccine. Therefore, it is imperative to assess healthcare
workers’ views and attitudes toward cervical cancer and its
prevention to develop a robust national HPV vaccination policy.

This study aims to investigate the Knowledge, Attitude, and
Practice (KAP) of healthcare workers regarding HPV and its
vaccine in the Khobar network and to identify factors that
influence their KAP levels. The results of this study will inform
healthcare
understanding and implementation of HPV vaccination

recommendations  for  enhancing workers'
strategies, ultimately contributing to the reduction of HPV-

related infections and cervical cancer cases in Saudi Arabia.

SUBJECTS AND METHODS
Study design

A cross-sectional mixed qualitative and quantitative study design
was adopted.

Study area

This study was conducted in Khobar City, in the Eastern Province
of the Kingdom of Saudi Arabia. The population is about 457,748
based on the 2017 estimated census. In Khobar City, there is a
network of healthcare centers and the Ministry of Health.

Study population
The Khobar network of healthcare professionals (n=542) includes

151 general practitioners, 73 family physicians, 32 consultants,
and 286 nurses. The inclusion criteria included both genders, all
nationalities, and not on vacation.

Sample size

The sample size was calculated using the Roasoft sample size
calculator, with the assumptions that 542 healthcare professionals
are eligible for inclusion during the period of data collection at the
confidence level of 95%, margins of errors of 5%, and the expected
Knowledge regarding HPV vaccine of 43.3%, based on a recent
study carried out in Bangladesh among healthcare workers [18].
Accordingly, the minimal sample size required was 223 healthcare
workers representing 41.1% of the total target population.

Sampling technique

A stratified random sampling technique with proportional
was adopted to select the study sample from the four categories
of healthcare workers. General practitioners (n=62), family
physicians (n=30), consultants (n=13), and nurses (n=118).

A random sampling was employed to choose individuals from a
distinct list for each category of workers.

Data collection tool

Data collection was collected by using a self-administered
questionnaire, which comprised four main sections:

e Socio-demographic characteristics (age, gender, marital
status, highest qualification, job category, years of
experience in primary care, and history of attending
training courses in cancer cervix prevention and
screening).

e Assessing knowledge regarding cervical cancer, HPV,
and HPV vaccines (12 closed-ended questions). Correct
answers were labeled with a score of "1," while incorrect
answers and responses of "don't know" received a score
of "0." The total score and its percentage were computed
for every participant. Those who scored <60% were
considered to have "inadequate knowledge" whereas
those who scored 60% and above were supposed to have
"adequate knowledge".

e Assessing attitude towards HPV vaccine (8 close-ended
questions, including six questions with 5 Likert scale.
Ranging from strongly agree to disagree strongly. The
total score and its percentage were computed for every
participant. Those who scored <60% were considered to
have a "negative attitude,’ whereas those who scored 60%
and above were supposed to have a "positive attitude”.

e Assessing practice/behavior concerning the HPV vaccine
(7 close-ended questions, including one with a 5 Likert
scale).

The questionnaire was adopted from previous studies carried out in
Riyadh, Saudi Arabia and Bangladesh [18, 19]. Three consultants
in family medicine, preventive medicine, and immunology
validated the resultant questionnaire.

Qualitative data

The qualitative component of this study aimed to explore the depth
and complexity of healthcare workers' Knowledge, Attitudes, and
Practices (KAP) regarding the Human Papillomavirus (HPV)
vaccine. To achieve this, we employed a multi-method approach
that included in-depth interviews, focus group discussions, and
document analysis. These methods were selected to capture a rich
and detailed understanding of the participants’ experiences and
perceptions. Healthcare workers from the Khobar network were
purposively selected to participate in the study. The inclusion
criteria ensured diversity in terms of gender, age, professional role,
and experience. A total of 20 healthcare workers participated in
the in-depth interviews, and two focus group discussions were
conducted with 8 participants each.

In-depth interviews, Semi-structured interviews were conducted
with healthcare workers to explore their understanding of HPV
and the HPV vaccine, their attitudes toward vaccination, and their
practices in recommending and administering the vaccine. The
interviews lasted approximately 30 minutes-45 minutes and were
audio-recorded with the participants' consent. Two focus group
discussions were organized to facilitate a group dialogue on HPV
vaccination. The discussions were guided by a discussion guide
exploring themes similar to the in-depth interviews. The sessions
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were moderated by trained researchers and were audio-recorded
for later transcription and analysis.

Data analysis

All collected data were verified and coded before they entered a
personal computer. Data entry and analysis were conducted by
SPSS vs. 26. The chi-square test was used to assess the relationship
between categorical variables. In contrast, an independent two-
sample t-test was employed to compare the means of a continuous
variable between 2 distinct groups. Multivariate logistic regression
was utilized to define predictors of inadequate knowledge,
negative attitude towards HPV vaccine, and not HPV vaccination
after controlling for the confounding effect. A p-value of less than
0.05 was considered a significance level throughout the study.

All qualitative data were transcribed verbatim and analyzed using
thematic analysis. This involved familiarizing with the data,
generating initial codes, searching for themes, reviewing themes,
and definingand naming themes. The analysis was conducted using
N-Vivo software to facilitate the organization and management of
the data.

Ethical consideration

Before conducting the study, the local ethics committee in the

Tab. 1. Socio-demographic character-
istics of the participants (n=223)

Male

Female

Range

Mean = SD

Single
Married
Divorced

Widowed

Intermediate Diploma

Bachelor

Higher education (Master, PhD, Fellowship)

General Practitioner

Family Physician
Consultant

Nurse

<5
06-10
>10

SD: Standard Deviation

Khobar Ministry of Health approved-the Khobar Governmental
Hospital IRB (IRB Protocol No: PRV-01). Written permission
from the higher authorities in Khobar primary healthcare was
obtained. Permission to use the questionnaire was obtained
through an e-mail communication with the corresponding author
of the research. Informed consent (verbal) was secured from all
participants at the beginning of the study. All information was
kept confidential and not accessed except for scientific research.

RESULTS

A total of 223 healthcare workers were included in the study.
Almost half (50.2%) of them were females. Their age ranged
between 23 years and 60 years, with a mean Standard Deviation
(SD) of 38.0 years + 9.2 years. Almost 2/3 of (63.2%) were
married, 53.4% were bachelor holders, and 52.9% were nurses.
More than 1/3 of (38.1%) have experience exceeding 10 years in
primary care (Table 1).

History of attending any training activity in cancer cervix
prevention and screeningwas reported by 41.3% of the participants
(Figure 1).

Frequency Percentage (%)
Gender
111 49.8
112 50.2
Age in Years
23 Years-60 Years
38.0+£9.2
Marital Status

64 28.7
141 63.2
16 7.2

2 0.9

Highest Qualification

68 30.5
119 53.4
36 16.1

Job Title

62 27.8
30 135
13 5.8
118 52.9

Years of Experience in Primary Care

74 33.2
64 28.7
85 38.1
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Seriesl, Yes, 92,
41.3%

B No

Seriesl, No, 131, Yes

58.7%

Fig. 1. Attending any training activity in cancer cervix prevention and screening among the participants

Knowledge regarding cervical cancer, Human Papillomavirus
(HPV), and its vaccine, most of the participants knew correctly
that HPV can cause cervical cancer (70.4%), HPV subtypes 16
and 18 are associated with cervical cancer (70%), and there is a
vaccine against cervical cancer and an effective method of reduc-

Tab. 2. Assessment of knowledge of
the participants about cervical can-
cer, Human Papillomavirus (HPV), and
its vaccine (n=223)

Cervical Cancer can be Fatal
Cervical Cancer is Normally Caused by an Infectious Agent
There is an Effective Method of Reducing the Risk of Cervical Cancer

Cervical Cancer is a Common Type of Cancer in Saudi Arabia

ing the risk of cervical cancer (69.1%). Slightly more than 1/2 of
(55.2%) of the participants recognized that the HPV vaccine can-
not guarantee 100% protection from cervical cancer, and 62.3%
knew that cervical cancer can be fatal (Table 2).

Correct Answers

Having Knowledge of the Existence of Cervical Cancer

Having Knowledge about HPV*

HPV can Cause Cervical Cancer
HPV Subtypes 6 and 11 are Associated with Cervical Cancer
HPV Subtypes 16 and 18 are Associated with Cervical Cancer
There is a Vaccine Against Cervical Cancer
The HPV Vaccine can Guarantee 100% Protection from Cervical Cancer

Pap Smear Testing is not Required Following HPV Vaccination

*Human Papilloma Virus

Overall, 42.9% of the participants expressed inadequate knowl-
edge about cancer of the cervix, the human papillomavirus, and its

Inadequate

Responses No. %
Yes, little 103 46.2
Yes enough 111 49.8
Yes 139 62.3
Yes 138 61.9
Yes 154 69.1
No 41 18.4
Yes, little 110 49.3
Yes enough 107 48
Yes 157 70.4
No 122 54.7
Yes 156 70
Yes 154 69.1
No 123 55.2
No 123 55.2

vaccine, as shown in figure 2.

Series], Inadequate,
98, 43.9%

® Adeguate

Fig. 2. Overall level of knowledge of the participants about cervical cancer, human papillomavirus and its vaccine (n=223)

Higher educated participants were more knowledgeable about Participants who attended any training activity in cancer cervix
cervical cancer, HPV, and its vaccine compared to others, p<0.001. prevention and/or screening were more knowledgeable than their
Consultants were more knowledgeable than others, p=0.026. counterparts (72.8% vs. 44.3%), p<0.001 (Table 3).
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Tab. 3. Factors associated with knowl-
edge about cancer cervix, human

Knowledge About Cancer Cervix, Human Papilloma Virus
and its Vaccine

Inadequate Adequate

papillomavirus virus, and its vaccine: p-value
Univariate analysis (n=223) N=98 N=125
N (%) N (%)
Gender

Male (n=111) 53 (47.7) 58 (52.3)
0.255*

Female (n=112) 45 (40.2) 67 (59.8)

Age in Years
Mean + SD 38.6+9.8 39.3+8.7 0.598**
Marital Status

Single (n=64) 31 (48.4) 33 (51.6)
Married (n=141) 61 (43.3) 80 (56.7) 0.503*

Divorced/Widowed (n=18) 6(33.3) 12 (66.7)

Highest Qualification

Intermediate Diploma (n=68) 39 (57.4) 29 (42.6)
Bachelor (n=119) 55 (46.2) 64 (53.8) <0.001*

Higher Education (n=36) 4(11.1) 32(88.9)

Job Title

General Practitioner (n=62) 20(32.3) 42 (67.7)

Family Physician (n=30) 13 (43.3) 17 (56.7)
0.026*

Consultant (n=13) 3(23.1) 10 (76.9)

Nurse (n=118) 62 (52.5) 56 (47.5)

Years of Experience in Primary Care

<5 (n=74) 33 (44.6) 41 (55.4)
6-10 (n=64) 22 (34.4) 42 (65.6) 0.141*

>10(n=85) 43 (50.6) 42 (49.4)

History of Attending any Training Activity in Cancer Cervix Prevention and/or Screening

No (n=131) 73 (55.7) 58 (44.3)
<0.001*

Yes (n=92) 25 (27.2) 67 (72.8)

*Chi-square test

**Independent two-sample t-test

The multivariate analysis indicated that participants who at- less likely than those with intermediate Diplomas to express in-

tended any training activity in cancer cervix prevention and/ or adequate knowledge about cervical cancer, HPV, and its vaccine
screening were less likely than their peers to express inadequate (aOR=0.54; 95% CI: 0.29-0.94, p=0.048 and aOR=0.09; 95%
knowledge about cervical cancer, HPV, and its vaccine (Adjusted CI: 0.03-0.26, p<0.001, respectively). Participants’ job was not
odds ratio “aOR”=0.30; 95% confidence interval “CI”: 0.16-0.51, significantly associated with cervical cancer, HPV; and its vaccine
p<0.001). Bachelor holders and those with higher education were (Table 4).

Tab. 4. Predictors of inadequate Adjusted Odds Ratio 95% Confidence Interval p-Value
knowledge about cervical cancer, hu- History of Attending any Training Activity in Cancer Cervix Prevention and/or Screening
man papillomavirus, and its vaccine

among the participants: Multivariate No® 1 ) .
logistic regression analysis Yes 0.3 0.16-0.51 <0.001

Intermediate Diploma*®
Bachelor
Higher Education

a: Reference category

Highest Qualification

1 - -
0.54 0.29-0.94 0.048
0.09 0.03-0.26 <0.001

Notes: The term of the job was removed from the final logistic regression model (not significant)

Attitude towards cervical cancer and HPV vac-

cine

The majority of participants (78.5%) felt that cervical cancer could

directly affect them in the future. Almost 2/3 of (64.6%) would
give their daughter the HPV vaccine. Most of them disagreed with
the statement that most patients are not at risk of HPV infection
and cervical cancer (52.9% and 67.2%, respectively). The majority
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of them (75.4%) agreed that it is important for women to receive
the HPV vaccine. More than 1/2 of the participants (55.2%) dis-

of new vaccines,' and 57.9% disagreed with the statement that
"parents are worried that HPV vaccination might encourage the

agreed with the statement, "I do not have confidence in the safety early initiation of sexual activity” (Table 5).

Tab. 5. Attitude of the participants Yes N (%) No N (%) Don’t Know N (%)
towards cervical cancer, and human
papillomavirus vaccine (n=223) Could cervical cancer have a direct im- 175 (78.5) 9(4.0) 39 (17.5)
pact on you in the future? ' ’ ’
Would you allow your daughter to be
given the HPV vaccine? 144 (64.6) 11(4.9) 68 (30.5)
Strongly . .
Agree Agree Neutral Disagree Strongly Disagree
Could vaccination against a sexually 27
transmitted disease encourage the 6(2.7) (9.4) 57(25.6) 87 (39.0) 52 (23.3)
early initiation of sexual activity? '
Parents worry that HPV vaccination 39 50
might encourage the early initiation of 5(2.2) (17.5) (22.4) 86 (38.6) 43 (19.3)
sexual activity ’ '
1 do not have confidence in the safety 25 72
of new vaccines 3(13) (11.2) (32.3) 74(332) 49(22.0)
It is important for women to receive 94 51
the HPV vaccine 74(33.2) (42.2) (22.9) 3(13) 1(0.4)
Most patients are not at risk of HPV 17 87 100
infection 104 | e | @o0) | (448) 18(8.1)
Most patients are not at risk of cervical 15 57 112
cancer 104 | 67) | (56 | (50.2) 38 (17.0)

Most participants (82.1%) expressed a positive attitude towards

cervical cancer and the human papillomavirus vaccine (Figure 3).

Seriesl,
Negative, 40,
17.9%

Seriesl, Positive,
183, 82.1%

Negative

Positive

Fig. 3. Overall attitude of the participants towards cervical cancer and human papillomavirus vaccine

The age of participants who expressed a positive attitude to-
wards cancer cervix and HPV vaccine was significantly higher
than those who expressed a negative attitude (40.6 + 9.0 vs. 31.7
+ 5.7), p<0.001. Participants with Intermediate Diploma had a
higher rate of positive attitude towards cancer cervix and HPV
vaccine than those with higher education, p=0.021. Participants
with more years of experience in primary care had higher posi-

Tab. 6. Factors associated with

tive attitudes towards cancer cervix and HPV vaccine than oth-
ers, p<0.001. Participants with a history of attending any training
activity in cancer cervix prevention and/or screening were more
likely than their peers to express a positive attitude towards cancer
cervix and HPV vaccine (88% uvs. 77.9%). However, this was bor-
derline insignificant, p=0.051 (Table 6).

Attitude towards Cervical Cancer and Human Papilloma Virus Vaccine

X . p-Value
attitude towards cancer cervix Negative N=40 N (%) Positive N=183 N (%)
and human papillomavirus vac-
cine: Univariate analysis (n=223) Gender
Male (n=111) 23(20.7) 88(79.3)
0.281*
Female (n=112) 17 (15.2) 95 (84.8)
Age in Years
Mean * SD 31.7+5.7 40.6 +9.0 <0.001%**
Marital Status
Single (n=64) 16 (25.0) 48 (75.0)
Married (n=141) 20(14.2) 121 (85.8) 0.154*
Divorced/widowed (n=18) 4(22.2) 14 (77.8)
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Intermediate Diploma

Highest Qualification

(n<68) 5(7.4) 63 (92.6)
Bachelor (n=119) 28 (23.5) 91 (76.5) 0.021*
Higher Education (n=36) 7 (19.4) 29 (80.6)
Job Title
General Practitioner
(n=62) 12 (19.4) 50 (80.6)
Family Physician (n=30) 1(3.3) 29 (96.7)
0.149*
Consultant (n=13) 2 (15.4) 11 (84.6)
Nurse (n=118) 25(21.2) 93 (78.8)
Years of Experience in Primary Care
<5 (n=74) 24 (32.4) 50 (67.6)
6-10 (n=64) 14 (21.9) 50(78.1) <0.001
>10 (n=85) 2(2.4) 83(97.6)
History of Attending any Training Activity in Cancer Cervix Prevention and/or Screening
No (n=131) 29 (22.1) 102 (77.9)
0.051*
Yes (n=92) 11 (12.0) 81(88.0)

*Chi-square test

With each year of increase in the participant's age, the likelihood
of negative attitude towards cancer cervix and HPV vaccine de-

**Independent two-sample t-test

ticipants' history of attending training courses, experience, and
qualifications are not significantly associated with attitude to-

creased by 15% (aOR=0.85; 95% CI: 0.80-0.91), p<0.001). Par- wards cancer cervix and HPV vaccine (Table 7).

Tab. 7. Predictors of negative attitude
towards cervical cancer and human
papillomavirus vaccine among the
participants: Multivariate logistic re-
gression analysis

Age in Years

regression model (not significant).

Practice related to cancer cervix and HPV vac-
cine uptake

History of being ever vaccinated for HPV was reported by 55.2%
of the participants. Almost a 5* of the participants (20.2%) of-
ten discussed sexual health with their patients, while 39.9% often
discussed immunization or vaccination status with them. Nearly

Tab. 8. Practice related to cancer cer-
vix and HPV vaccine uptake among
the participants

Adjusted Odds Ratio

95% Confidence Interval p-Value

0.85 0.80-0.91 <0.001

The terms of training course, experience, and qualification were removed from the final logistic

3/4 of the participants (75.8%) recommended the HPV vaccine
for girls aged 16 years-21 years, while almost 2/3 of (68.6% and
66.8%) recommended it for those aged 21 years-26 years and 12
years-15 years, respectively. Most of the participants (72.2%) dis-
agreed with discussing their patient's sexual behavior before rec-
ommending HPV vaccination (Table 8).

Frequency Percentage (%)

Have you ever been Vaccinated for HPV?

No 100 44.8
Yes 123 55.2

Do you Discuss Sexual Health with your Patients?
Never 23 10.3
Rarely 50 22.4
Sometimes 105 47.1
Often 45 20.2

Do you Discuss Immunization or Vaccination Status with your Patients?

Never
Rarely
Sometimes

Often

9 4
28 12,6
97 435
89 39.9

Should you Discuss your Patients ‘Sexual Behavior prior to Recommending HPV Vaccination?

Strongly agree
Agree

Neutral

3 13
10 4.5
49 22
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Disagree 100 44.8

Strongly disagree 61 27.4
Do you Recommend HPV Vaccination for Girls Aged 12 years—15 years?

No 74 33.2

Yes 149 66.8
Do you Recommend HPV Vaccination for Girls Aged 16 years—21 years?

No 54 24.2

Yes 169 75.8

Do you Recommend HPV Vaccination for Women Aged 21 years—26 years?

No

Yes

Males were more likely than females to be vaccinated for HPV
(75.7% vs. 34.8%), p<0.001. The higher rate of HPV vaccina-
tion was observed among consultants (76.9%), while the lowest
rate was observed among nurses (46.6%), p=0.037. Participants
with a history of attending any training activity in cancer cervix
prevention and/or screening were more likely than their peers to

Tab. 9. Factors associated with his-
tory of ever been vaccinated for hu-
man papillomavirus among the par-
ticipants: Univariate analysis (n=233)

Male (n=111)

Female (n=112)
Mean = SD

Single (n=64)
Married (n=141)

Divorced/widowed (n=18)

Intermediate Diploma (n=68)
Bachelor (n=119)

Higher education (n=36)

General practitioner (n=62)
Family physician (n=30)
Consultant (n=13)

Nurse (n=118)

<5 (n=74)
6-10 (n=64)
>10(n=85)

70 31.4

153 68.6
be vaccinated for HPV (70.7% vs. 44.3%), p<0.001. Participants
who expressed adequate knowledge were more likely than those
who expressed inadequate knowledge about cancer cervix, HPV

virus, and its vaccine to be vaccinated for HPV (61.6% vs. 46.9%),
p=0.029 (Table 9).

History of ever been Vaccinated for HPV

p-Value
No N=100 N (%) Yes N=123 N (%)
Gender
27 (24.3) 84 (75.7)
<0.001*
73 (65.2) 39 (34.8)
Age in Years
38.5+9.4 39.4+9.0 0.456**
Marital Status
34 (53.1) 30(46.9)
58 (41.1) 83 (58.9) 0.278*
8 (44.4) 10 (55.6)
Highest Qualification
33 (48.5) 35 (51.5)
53 (44.5) 66 (55.5) 0.640*
14 (38.9) 22 (61.1)
Job Title
22 (35.5) 40 (64.5)
12 (40.0) 18 (60.0)
0.037*
3(23.1) 10 (76.9)
63 (53.4) 55 (46.6)
Years of Experience in Primary Care
34 (45.9) 40 (54.1)
29 (45.3) 35 (54.7) 0.951*
37 (43.5) 48 (56.5)

History of Attending any Training Activity in Cancer Cervix Prevention and/or Screening

No (n=131) 73 (55.7) 58 (44.3)
<0.001*

Yes (n=92) 27 (29.3) 65 (70.7)

Knowledge about Human Papilloma Virus Vaccine

Inadequate (n=98) 52 (53.1) 46 (46.9)
0.029*

Adequate (n=125) 48 (38.4) 77 (61.6)

Attitude Towards Cervical Cancer and Human Papilloma Virus Vaccine

Negative (n=40) 16 (40.0) 24 (60.0)
0.497*

Positive (n=183) 84 (45.9) 99 (54.1)

*Chi-square test

**Independent two-sample t-test
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Multivariate logistic regression analysis indicated that females were
at significant risk of being unvaccinated for HPV (aOR=_8.06;
95% CI: 4.17-15.57), p<0.001). Participants who attended any
training activity in cancer cervix prevention and/or screening
were at 74% lower risk for being not vaccinated for HPV than
those who did not participate in such courses (aOR=0.27; 95%
CI: 0.14-0.53), p<0.001. Participants who expressed adequate

knowledge about cancer cervix, HPV, and its vaccine were at lower
risk of being not vaccinated for HPV than those with inadequate
knowledge; however, this did not achieve a statistical significance
level (aOR=0.56; 95% CI: 0.94-3.46), p=0.078. Participants’
jobs were not significantly associated with HPV vaccine uptake

(Table 10).

. . o . !
Tab. 10. Predictors of not vaccinated Adjusted Odds Ratio 95% Confidence Interval p-Value
for human papillomavirus among the Gender
participants: Multivariate logistic re-
gression analysis Male 1 -

Female 8.06 4.17-15.57 <0.001

History of Attending any Training Activity in Cancer Cervix Prevention and/or Screening

No. 1 -
Yes 0.27 0.14-0.53 <0.001
Knowledge about Human Papilloma Virus Vaccine
Inadequate 1 -
0.078
Adequate 0.56 0.94-3.46

a: Reference category

Notes: Term of the job was removed from the final logistic regression model (not significant)

The qualitative analysis of the study on healthcare workers' Knowl-

edge, Attitude, And Practice (KAP) regarding the Human Papil-

Tab. 11. Qualitative findings Theme

Awareness of HPV and Cervical Cancer

Perception of HPV Vaccine Effectiveness

Attitude Towards HPV Vaccination

Barriers to HPV Vaccination Uptake

Influence of Training and Education

Recommendation Practices for HPV Vac-

cination

Impact of Age and Experience on KAP

DISCUSSION

Locally, relatively limited studies have evaluated healthcare work-
ers’ knowledge, attitude, and practice regarding HPV infec-
tion and its vaccine. The present study revealed overall adequate
knowledge (56.1%), positive attitude (82.1%), and promising
practice of HPV vaccine up taking (55.2%) and recommendation
to girls aged 16 years—21 years (75.8%) among healthcare workers.
In another older Saudi study conducted in 2018 among primary

lomavirus (HPV) vaccine reveals several key insights (Table 11).

Result

Most healthcare workers are aware that HPV can cause cervical
cancer, but there is a significant proportion who lack detailed
knowledge about the virus and the vaccine

There is a common perception that the HPV vaccine is an effec-

tive method of reducing the risk of cervical cancer, but there is

also a misconception that the vaccine guarantees 100% protec-
tion

The majority of healthcare workers have a positive attitude to-
wards the HPV vaccine and would recommend it to their patients
and family members. However, there is a minority who express
concerns about the safety and potential behavioral implications
of the vaccine

Identified barriers include gender-specific hesitancy, lack of con-

fidence in new vaccines, and cultural concerns. Females are less

likely to be vaccinated, and there are worries about the vaccine
encouraging early sexual activity

Healthcare workers who have attended training on cervical
cancer prevention and screening demonstrate better knowledge
and are more likely to be vaccinated against HPV. Higher levels of
education are associated with better knowledge and more posi-

tive attitudes towards the vaccine

There is a willingness among healthcare workers to recommend
the HPV vaccine, especially for girls aged 16-21, but there is vari-
ability in discussing sexual health and vaccination status with
patients

Older healthcare workers and those with more years of experi-
ence tend to have a more positive attitude towards the HPV vac-
cine and are more likely to recommend it

healthcare physicians, a high score of knowledge about HPV in-
fection and its vaccine, as well as a positive attitude regarding the
HPV vaccine, were reported. However, only 16.5% of physicians
routinely recommend the vaccine to their patients [20]. This find-
ing could reflect better practices among healthcare workers in the
last few years in KSA. In another more recent Saudi study con-
ducted among physicians (2020), most expressed excellent knowl-
edge regarding the cancer cervix and its HPV vaccine [18].
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In the present study, 61.9% of healthcare workers recognized that
an infectious agent usually causes cervical cancer, and 69.1% knew
that there is an effective method of reducing the risk of cervical
cancer. In another Saudi study, the majority of physicians (94%)
were aware of the causative association between HPV infection
and cervical cancer [18]. Anfinan (2019) revealed that the ma-
jority of surveyed 2000 physicians were knowledgeable regarding
HPV, and 63.0% perceived HPV infection as a common infec-
tion, with 62% expressing overall adequate knowledge [21]. In In-
dia (2021), the majority of healthcare professionals (90.6%) were
aware of cervical cancer, and 86.2% knew that HPV causes cervi-
cal cancer [22]. In Bangladesh (2022), a good level of knowledge
was reported among 43.3% of healthcare workers [19]. In Norway
(2017), less than half (47%) of the primary health care staff were
knowledgeable regarding the etiological role of HPV in cancer
cervix [23]. A recent systematic review revealed that healthcare
professionals had satisfactory knowledge about HPV infection
and its impacts on human health [24]. In Nigeria (2015), good
knowledge was reported among 51.8%, 67.1%, and 21.1% of
medical students regarding cervical cancer, HPV, and HPV vac-
cination, respectively [25]. Various studies should be compared in
light of target population and culture differences.

In the current study, after controlling for the confounding ef-
fect, healthcare workers who attended any training activity in
cancer cervix prevention and screening and highly educated in-
dividuals were more knowledgeable about cervical cancer, HPV,
and its vaccine than their counterparts. In Riyadh, KSA (2020),
more experienced physicians (>10 years of practice) had better
knowledge of cervical cancer than others [18]. In another Saudi
study, significant determinants for adequate knowledge were non-
Saudi nationality, senior staff, and belonging to the Obstetrics/
Gynecology specialty [21]. A recent systematic review indicated
that healthcare professionals' knowledge of the HPV vaccine was
affected by their specialty, gender, work environment, hours of
work, and the time elapsed since their last HPV training [24]. In
Norway (2017), public health nurses were more knowledgeable
about cervical cancer and HPV vaccination than General Practi-
tioners (GPs) [23].

The present study showed that 64.6% of healthcare workers would
allow their daughters to be given the HPV vaccine, and the major-
ity of them (75.4%) agreed that it is essential for women to re-
ceive the HPV vaccine. 82.1% agreed positively toward cervical
cancer and the human papilloma vaccine. Similarly, in Riyadh,
KSA (2020), the majority (80%) of physicians believe that it is es-
sential for women to receive the HPV vaccine, and 82% reported
that they would allow their daughters to be given the HPV vac-
cine [18]. Also, in KSA, Anfinan (2019) reported that 41.2% of
physicians accepted to receive the HPV vaccine, 77.6% were will-
ing to vaccinate their children, and 69.6% were willing to include
the HPV vaccine in the local immunization program [21]. These
findings are encouraging for Muslim communities where there is a
concept that Islam religion may interfere in vaccination programs
performed for sexually transmitted diseases [26].

This study found that older healthcare workers were more in-
clined to report a positive attitude toward the HPV vaccine. In
another Saudi study, Anfinan (2019) observed that male, older,
Saudi, and senior consultants other than those in obstetrics and
gynecology specialties were more likely to have negative attitudes
regarding vaccines [21]. In Bangladesh (2022), the attitude level

of young medical professionals towards HPV vaccination was

high (75.9%), particularly among females [19].

The present study showed that the history of being ever-vaccinated
for HPV was reported by 55.2% of the participants. In another
Saudi research, the rate of HPV immunization among physicians
was 7.6% [21]. In Bangladesh (2022), a good level of HPV-related
practice was observed among 11.8% of young medical profession-
als [19]. In Zambia (2022), 54.6% of the medical doctors would
advise eligible individuals to take the HPV vaccine [27]. In India
(2021), only 19.8% of healthcare professionals were vaccinated
for HPV, and 77.2% were willing to be vaccinated and recom-
mend HPV vaccination to their family members [22]. In Norway
(2017), the majority of public health nurses (93%) and 68% of
GPs would vaccinate their 12-years-old daughters [24]. In Nigeria
(2015), only 39.6% of medical students accepted HPV vaccina-
tion [25]. Also, in Nigeria (2014), most of the healthcare profes-
sionals (81%) would approve the HPV vaccine for their teenage

daughters [28].

In our study, the logistic regression multivariate analysis indicated
that males, participants who attended any training activity in can-
cer cervix prevention and screening, and those who expressed ad-
equate knowledge about cancer cervix, HPV, and its vaccine were
at lower risk for being not vaccinated for HPV than their counter-
parts. In Norway (2017), public health nurses and younger par-
ticipants were more willing to vaccinate their daughters [23]. In
Nigeria (2014), single participants were more favorably disposed
to vaccination of teenagers than the married [28]. In Nigeria, the
principal reported barriers to HPV vaccination and recommen-
dations were inadequate knowledge and high costs. In addition,
good knowledge of HPV and HPV vaccination was significantly
associated with vaccination acceptance [25].

The results of our qualitative analysis provide valuable insights
into the current landscape of HPV vaccination among healthcare
professionals. The findings highlight both encouraging trends and
areas that require attention to improve the prevention and con-
trol of HPV-related diseases. A significant majority of healthcare
workers in our study recognize the link between HPV and cervical
cancer, which is consistent with findings from similar studies in
other regions. For instance, studies in, Saudi Arabia, reported high
levels of awareness among primary healthcare physicians about
the causative association between HPV and cervical cancer [29-
31]. Similarly, a study in India found that the majority of health-
care professionals were aware of cervical cancer and its relation to
HPV [32-34]. This widespread awareness is a positive indicator of
the potential success of HPV vaccination programs, as informed
healthcare workers are more likely to engage in effective commu-
nication with their patients.

LIMITATIONS

The study has 2 important limitations that should be discussed.
First, including only members of the Khobar network of health-
care professionals could influence the generalizability of findings
over other healthcare workers. Second, the study's cross-sectional
design could impact the causal relationships between the partici-
pants' knowledge, attitudes, and practice and their possible asso-
ciated factors. Despite those limitations, the study's results could
provide helpful information on this sensitive topic in our conser-
vative culture.
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CONCLUSION

The study revealed overall adequate knowledge about cancer cer-
vix, HPV and its vaccine, positive attitude towards HPV vaccine,
and promising practice of HPV vaccine up taking and recommen-
dation to girls aged 16 years—21 years among healthcare workers.
However, improving the knowledge, attitude, and training of
healthcare workers regarding the HPV vaccine and overcoming
obstacles of recommending and up taking it by healthcare workers
are highly needed against HPV infection and cancer cervix epi-
demics.
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