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ABSTRACT

OBJECTIVES: Human Papillomavirus (HPV) is a leading cause of cervical cancer, yet existing social stigmas and unequal access to healthcare
compromise its preventability through screening and vaccination. Understanding healthcare professionals’ knowledge and perceptions of HPV is
pivotal in enhancing the quality and effectiveness of preventive healthcare strategies. This article aims to explore and understand the relationship
between healthcare workers’ knowledge and stigma towards HPV.

DESIGN AND METHODS: A questionnaire of 27 stigma and 24 knowledge questions was provided for healthcare personnel. Demographic ques-
tions were also included. Stigma levels were determined based on a total median score. Fully adjusted multinomial logistic regression models
were used to find the correlation between knowledge regarding HPV and the stigma level.

RESULTS: Five hundred fifty-two healthcare workers answered the questionnaire. The findings showed that while most participants had
adequate to moderate knowledge about the prevention and complications of HPV, they lacked knowledge about symptoms and treatment.
Stigma towards HPV disease was evident in some participants, with attitudes varying depending on demographic factors and knowledge
level. The model indicated that age, gender, and specific knowledge questions were significantly associated with stigma levels. Interestingly,
the presence of knowledge in some areas increased the stigma level.

CONCLUSIONS: In conclusion, the study sheds light on the stigmatization and knowledge gaps regarding HPV disease among healthcare per-
sonnel and, intriguingly, that increased knowledge does not necessarily correlate with decreased stigma. The findings highlight the need for tar-
geted education and training programs to improve healthcare providers’ knowledge in these specific areas.
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Introduction
Background

Cervical cancer remains a significant health concern for women

worldwide, with high-risk Human Papillomavirus (HPV)

being a leading cause. Several viable prevention strategies

exist for HPV, including screening and vaccination, which

can prevent up to 80% of cervical cancer cases. The World

Health Organization (WHO) has launched a global strategy

to accelerate the elimination of cervical cancer. It recognizes

HPV-based screening as the most effective strategy for redu-

cing its incidence.1 However, disparities in the availability of

screening, treatment, and vaccination access make it challen-

ging to eliminate cervical cancer.

Stigma and Its Impact on HPV Prevention

Effective implementation of HPV prevention methods depends

on personal risk perception, knowledge, and societal accept-

ance, all affected by the stigma surrounding HPV and cervical

cancer.2 Stigma refers to negative attitudes or beliefs directed

towards individuals or groups based on specific defining charac-

teristics perceived as undesirable, dangerous, or incurable,

resulting in discrimination and loss of social status.

Health-related stigmas act as significant barriers that impede

an individual’s engagement in care, adherence to treatment,

and propensity to seek help. Stigma undermines social relation-

ships and resource availability, exacerbates stress, and affects

psychological and behavioral responses, ultimately impeding

health outcomes. As such, it is crucial to have a clear, multi-

level theoretical framework to guide effective intervention

development, measurement, research, and policy to reduce

health-related stigma.3,4

Knowledge and Stigma Among Healthcare Providers

Although studies have investigated the stigmatization sur-

rounding HPV and its vaccination in more vulnerable popula-

tions,5 there is still a lack of research on the relationship

between stigma levels and knowledge of HPV among
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healthcare providers. It is acknowledged that knowledge about a

disease can significantly diminish the associated stigma.

However, it cannot be assumed that healthcare providers

possess low levels of stigma toward HPV, particularly as some

studies have shown that greater knowledge of HPV does not

always indicate vaccine acceptance.6,7

Information Seeking and Online Resources

The lack of reliable and current information about HPV has left

many women feeling uninformed about the condition, leading

them to seek more knowledge from the Internet through social

media, blogs, and various websites provided by labs and private

professionals. Despite the abundance of online information,

finding trustworthy sources for women with HPV can be chal-

lenging, with official websites being the preferred source for

most individuals seeking accurate information. However,

regular internet users have reported finding valuable informa-

tion that has aided their understanding of the condition.8

Study Aims and Hypotheses

This study primarily hypothesizes that healthcare personnel

have a significant degree of stigma toward patients with

HPV. We also propose that an increase in healthcare profes-

sionals’ knowledge about HPV does not necessarily lead to a

reduction in stigma; in fact, it might even exacerbate it. The

study aims to examine the relationship between healthcare

workers’ knowledge and stigma toward HPV and its implica-

tions for HPV prevention and patient care.

Material and Methods
Participants

The present study is a quantitative, cross-sectional, and

observational study conducted in 2022.Our target population com-

prised healthcare personnel from a hospital in Birjand, South

Khorasan, Iran. The inclusion criteria encompass healthcare per-

sonnel from faculties such as Nursery, Practical Nursery/Behyar,

Medicine, Immunology, Biochemistry, Genetics, Environmental

Health, Radiology, Midwifery, Surgical Technologist,

Hematologist, Laboratory Science, Biotechnology, Biotechnology

Education, Psychology, Molecular Medicine, Occupational

Health, Public Health, Dentistry, and Other Ministry of

Sciences. Participants who were unwilling and those lacking

access to the online questionnaire were excluded.

We employed an online questionnaire as the primary instru-

ment for data collection. Participants were directed to the study

through a specific website address, which guided them to an

online platform dedicated to hosting the survey. Upon their

arrival at the site, they were first presented with comprehensive

information regarding the anonymity and confidentiality mea-

sures implemented to safeguard their responses and personal

information. Upon completion of the questionnaire, their

responses were automatically recorded by the online platform.

Questionnaire Structure and Scoring

The questionnaire featured 27 questions centered on stigma

and 24 on knowledge [Appendix A], with the knowledge-based

questions requiring a simple yes or no response. These knowl-

edge questions were organized into Transmission, Symptoms,

Complications, Prevention, and Treatment categories. For

knowledge-based questions, each response was scored as

either 1 or 0, denoting correct and incorrect answers, respect-

ively. The total count of correct answers was tallied within

each knowledge domain to assess participants’ understanding
of that knowledge domain.

The stigma-related questions were designed with a five-

point scale for responses, systematically encoded as follows:

“completely agree” (1), “agree” (2), “no idea” (3), “disagree”
(4), and “completely disagree” (5). Participants rated each

stigma question within this framework. The overall median

score from the responses to the stigma questions was then cal-

culated for each participant. Based on this median score, cases

were systematically categorized into one of five sigma levels,

numbered 1 to 5, to accurately reflect the intensity of perceived

stigma. The higher the stigma level assigned to a case, the

greater the healthcare stigma toward people with HPV, indicat-

ing a more significant degree of negative perceptions and atti-

tudes toward those affected by the virus.

Demographic Questions

The questionnaire also included demographic questions, such

as gender, age, marital status, type of occupation, faculty, and

level of education.

Questionnaire Reliability and Validity

The questionnaire’s knowledge and stigma sections underwent

rigorous evaluation for validity and reliability. The research

team developed the knowledge-related questions and consulted

with five infectious disease specialists to ensure the validity of

these queries. Notably, one of the consulted experts is also a

co-author of this paper. Similarly, the Stigma questions were

adapted from a previous study,9 which also underwent evalu-

ation for validity and reliability. A test-retest methodology

was employed to evaluate the reliability of the questionnaire.

This entailed administering the questionnaire to a cohort of

20 individuals, comprising students and staff who were not

part of the final study sample. The interval between the initial

test and the subsequent retest was established at one week,

after which the correlation coefficients for scores across

various domains were calculated and compared. The analysis

revealed a Pearson correlation coefficient of 0.98 (p < .001) for
the test-retest of the knowledge scores and a coefficient of
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0.99 (p < .001) for the test-retest of the stigma level, thereby

indicating a high degree of reliability of the survey instrument.

Sample Size Estimation

The sample size was calculated using the formula N = Z2. S2
D2 ,

with an SD of 12.8 and effect size based on prior research by

Bijari et al,9 a Z-value of 1.96 to reflect a 95% confidence

level for a two-tailed test, a power level of 80%, and a margin

of error (d) of 0.1, balancing precision with feasibility. To

accommodate potential dropouts, we increased the initial calcu-

lation from 384 to 400 participants, approximately a 4% adjust-

ment, informed by attrition rates in similar healthcare research.9

Data Analysis

To assess knowledge, each question was scored as either 1 for a

correct answer or 0 for an incorrect answer. The total knowl-

edge score and scores in specific areas were reported and cate-

gorized. For measuring stigma, we calculated the median

score of responses to stigma-related questions for each case,

scaled from 1 to 5. This led to the creation of a new variable

termed “stigma level.” We employed multinomial logistic

regression models, as they account for the interdependencies

between different questions within the model. This model

was used to identify significant contributing factors to stigma

levels. The 24 knowledge assessment questions were factors

in the analysis, while the demographic variables were included

as covariates. In our models, “stigma level 3” was designated

as the reference outcome since it was the most common answer.

Similarly, a correct answer in the knowledge evaluation

questions was the reference factor. For stigma levels below 3,

factors displaying an odds ratio higher than 1.0 and an incorrect

knowledge answer indicated a higher likelihood of belonging to

lower stigma categories. Conversely, for stigma levels exceeding

3, factors with an odds ratio greater than 1.0 and an incorrect

knowledge answer suggested a greater propensity for falling

into higher stigma brackets.

Similar multinominal fully adjusted tests were conducted to

assess each knowledge domain (median of grouped questions)

‘s relation to stigma levels. For this goal, we took the median

value of the answers to each domain question. We tested it

against the stigma level while adjusting using occupation, edu-

cation, age, marriage, gender, and faculty.

To address the challenge of multiple testing arising from the

24 knowledge questions and various potential stigma levels, we

adopted the Benjamini-Yekutieli (BY) procedure for control-

ling the False Discovery Rate (FDR). This decision was

informed by the BY method’s capacity to handle the depend-

ency structure between test statistics, making it particularly

suited to our study’s complex dataset. The BY method

adjusts the significance thresholds for multiple comparisons,

aiming to control the proportion of false positives among the

detected significant results. We set the FDR at 0.1, indicating

a tolerance for up to 10% of substantial findings being false dis-

coveries. The BY correction is applied by ordering the p-values

and then computing the critical value (CV) for each test using

the formula: Critical Value = i
m × Q × C(m), where i is the

rank of the p-value, m is the total number of tests, Q is the pre-

determined FDR level, and C(m), is a constant dependent on
m, addressing the inter-test dependencies. For any p-value

found to be significant under the traditional threshold of

0.05, the corresponding critical value, as adjusted by the BY

method, is provided further to validate the significance in the

context of multiple comparisons. Appendix B and C provide

all p-values and corresponding critical values for individual

questions and domain-based analysis. All analyses were con-

ducted using IBM SPSS 28.0 software and the study adhered

to the STROBE checklist for cross-sectional studies,10 which

is provided as Supplemental material.

Ethical Considerations

The Birjand University of Medical Sciences ethics committee

approved the study according to the ethical code of

IR.BUMS.REC.1398.078. Although explicit written or

verbal informed consent was not collected, the study employed

an implied consent procedure. Participants’ voluntary comple-

tion of the online questionnaire constituted consent to partici-

pate, and they were free to withdraw at any point during the

survey. This approach to obtaining consent was reviewed and

approved by the university’s institutional research ethics com-

mittee prior to data collection.

Results
Data collection of 552 healthcare personnel participants was

conducted to evaluate HPV disease knowledge and to identify

the knowledge questions that significantly contributed to the

stigma level.

Demographical Findings

Table 1 presents the demographic data of 552 participants in

the study; the data revealed that 73.9% of the respondents

were female, while 22.5% were male, and 3.6% did not report

their gender. Most participants were between 26–35 years old

(40.4%), followed by those 25 years and below (38.2%).

Regarding marital status, 54.3% were single, 42.8% were

married, and 1.1% were divorced. Most respondents were

medical students (31.5%) or public health students (23.4%),

while nurses accounted for 17.9% of the participants.

Regarding faculty, nursing (23.2%) and medicine (23.9%)

were the most common areas. Furthermore, most participants

had a bachelor’s degree (37.1%), followed by doctoral degrees

(17.8%), diplomas (19.2%), and master’s degrees (12.0%).

The data provide a diverse profile of participants concerning

gender, age, occupation, education level, and specialty areas.
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Knowledge Evaluation Questions

Table 2 summarizes participants’ knowledge regarding the

transmission, symptoms, and prevention of the HPV virus

through a questionnaire. Among the 552 participants, the

majority (89.5%) correctly identified sexual intercourse as one

of the main ways of transmitting the virus, and 74.5% were

aware that skin lesions are seen in most patients. In contrast,

only 26.1% knew that most types of the virus could be pre-

vented by vaccination, and 77.7% correctly identified that

certain types of the disease increase the risk of cervical cancer.

Additionally, 67% of participants wrongly believed that

genital warts could not recur later.

Analysis of healthcare personnel’s knowledge of HPV

disease in different knowledge areas reports that the mean

total knowledge score was 12.8623 out of 24, with a standard

deviation of relatively high at 5.18681 and a variance of

26.903, indicating relatively low to moderate knowledge. The

knowledge in the treatment domain had the lowest score,

with a mean score of 0.8333 out of 2. The knowledge of the

Symptoms and the complications areas was also lacking, with

mean scores of 2.1486 out of 4 and 1.5978 out of 3, respectively.

The prevention knowledge score was relatively higher, with a

mean of 3.5217 out of 7.

Stigma Evaluation Questions

Table 3 shows the responses to questions regarding stigma

towards HPV disease. Participants were asked whether HPV

is a punishment for bad behavior, and 63.8% disagreed with

the statement. When asked if someone who contracts the

disease through sexual intercourse or injection drug use has

brought upon themselves what they deserved, 66.3% disagreed

with the statement. Participants were also asked if those

infected with HPV are immoral and reckless individuals, and

Table 1. Participants demographical data.

Variable Number Percentage

Gender Female 408 73.9

Male 124 22.5

Blank 20 3.6

Age 25 and Under 25 211 38.2

26–35 223 40.4

36–45 48 8.7

46 and Upper than 46 39 7.1

Blank 31 5.6

Marital status Single 300 54.3

Married 236 42.8

Divorced 6 1.1

Blank 10 1.8

Occupation Medical Student 174 31.5

Nurse 99 17.9

Practical nurse/behyar 6 1.1

Employee 49 8.9

Nursery Student 42 7.6

Public Health Student 129 23.4

Dental Student 26 4.7

Midwife 6 1.1

Doctor 17 3.1

Dentist 4 0.7

Faculty Nursery 128 23.2

Practical Nursery/Behyar 4 0.7

Medicine 132 23.9

Immunology 14 2.5

Biochemistry 12 2.2

Genetics 1 0.2

Environmental Health 65 11.8

Radiology 6 1.1

Midwifery 13 2.4

Surgical technologist 7 1.3

Hematologist 3 0.5

Laboratory Science 4 0.7

Biotechnology 3 0.5

Biotechnology 2 0.4

Education and Psychology 2 0.4

(continued)

Table 1. Continued.

Variable Number Percentage

Molecular medicine 2 0.4

Occupational Health 21 3.8

Public Health 48 8.7

Dentistry 30 5.4

Other Ministry of Science 14 2.5

Blank 41 7.4

Education Diploma 106 19.2

Bachelor 205 37.1

Master of Sciences 66 12.0

Doctoral 98 17.8

Medical Specialty 6 1.1
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Table 2. HPV knowledge evaluating questions and participants’ answers.

Knowledge Area Knowledge Question Answer Number Percentage

Transmission One of the main ways of transmitting viral infections is through sexual intercourse Wrong 58 10.5

Correct 494 89.5

This virus is only transmitted through unsafe sexual activity Wrong 271 49.1

Correct 281 50.9

In most cases, women infected with HPV can have a normal childbirth Wrong 249 45.1

Correct 303 54.9

This virus is mostly transmitted through infected blood (such as through infected injections) Wrong 328 59.4

Correct 224 40.6

This virus can be transmitted through sharing common utensils and glasses with an infected
person

Wrong 183 33.2

Correct 369 66.8

This virus can also be transmitted through common contacts such as kissing and handshaking Wrong 170 30.8

Correct 382 69.2

Currently, the use of public swimming pools is considered a means of transmission of this disease Wrong 412 74.6

Correct 140 25.4

This disease is only associated with women Wrong 117 21.2

Correct 435 78.8

Symptoms Most infected individuals do not have any symptoms Wrong 255 46.2

Correct 297 53.8

Certain types of this disease increase the risk of cervical cancer Wrong 123 22.3

Correct 429 77.7

This virus can sometimes cause warts inside the mouth and on the tongue Wrong 233 42.2

Correct 319 57.8

Skin lesions are seen in most patients Wrong 411 74.5

Correct 141 25.5

Complications Cervical cancer is one of the complications of this virus Wrong 121 21.9

Correct 431 78.1

Genital warts cause infertility Wrong 331 60.0

Correct 221 40.0

The main cause of cervical cancer is the HPV virus Wrong 322 58.3

Correct 230 41.7

Prevention Most types of this virus can be prevented by vaccination Wrong 408 73.9

Correct 144 26.1

The use of condoms can fully protect against HPV infection through sexual contact Wrong 236 42.8

Correct 316 57.2

A person who has been treated for HPV Is immune, and there is no possibility of recurrence of
warts

Wrong 225 40.8

Correct 327 59.2

Individuals who receive the HPV vaccine are protected against the most common types of HPV Wrong 337 61.1

(continued)
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80.6% disagreed. Interestingly, 36.4% of participants had no

idea whether people with HPV have many problems in their

personal lives due to the disease. When asked if affected

people should avoid kissing, shaking hands, and hugging,

61.9% disagreed. In comparison, 32.9% had no idea, and

only A minority of participants (4.2%) believe that those

infected with HPV are afraid of others finding out about

their disease. However, some results indicate that stigma

toward HPV infection exists among the healthcare population.

For example, a significant portion of participants (36.1%)

somewhat agree or completely agree that people with HPV

blame themselves for their disease.

Additionally, a small percentage of participants (3.3%)

believe that someone who contracts the disease through

sexual intercourse or injection drug use has brought upon them-

selves what they deserve. A small percentage of participants

(8.2%) believe that people with HPV are immoral and reckless

individuals. Furthermore, some participants (19.4%) somewhat

agree or completely agree that people with HPV put others at

risk during common everyday contact. After analyzing the

data from the stigma evolution survey, it was found that 27 par-

ticipants fell into the category of stigma level 1. At the same

time, 112 were categorized as stigma level 2, followed by 325

participants categorized as stigma level 3, 83 as stigma level 4,

and a minority of only five individuals in stigma level 5.

Fully Adjusted Model

Individual Question Analysis. Our fully adjusted logistic regres-

sion model’s overall fit was thoroughly assessed through model

fitting information, goodness-of-fit statistics, and Pseudo

R-squared values, alongside exploring alternative models. The

significant improvement of the final model over the

intercept-only model, as indicated by a chi-square value of

265.998 (df = 120, p < .000), and the goodness-of-fit statistics

(Pearson chi-square and Deviance both showing p = 1.000)

affirm a satisfactory model fit.

As shown in Table 4. the results of the fully adjusted model

indicated that covariates such as age (p = .007, CV = 0.028,

OR= 1.09) and, interestingly, the wrong response to “One of

The Main Ways of Transmitting Viral Infections Is Through

Sexual Intercourse (Question 1)” (p = .003, CV = 0.016,

OR=11.473) were significantly associated with stigma level 1

compared to stigma level 3. Other demographic variables and ques-

tionnaire item responses did not show significant associations.

For stigma level 2, no covariates were statistically associated

with being categorized as stigma level 2 compared to level

3. Unexpectedly, participants who reported a wrong answer to

the question “This Virus Can Sometimes Cause Warts Inside

the Mouth and On the Tongue (Question 11)” (p = .029,

CV = 0.045, OR= 2.124) were more likely to be categorized

as stigma level 2 compared to stigma level 3. Additionally,

those who reported a wrong answer to the question “In Most

Cases, Women Infected with The Human Papillomavirus

(HPV) Can Have a Normal Childbirth (Question 3)” (p =
.040, CV = 0.50, OR= 0.471) had lower chances of being

categorized as stigma level 2 so correct answer to question 3

would more likely categorize the participant as stigma level 2

compared to level 3.

The model results analysis for stigma level 4 (compared to

stigma level 3 as the reference) indicates that several demo-

graphic and question variables were significantly associated

with stigma level 4. Specifically, covariates such as participants’
gender (p = .012, CV = 0.033, OR= 2.598) or not being

married (p = .001, CV = 0.011, OR= 3.039) were more

likely to report higher stigma levels; in contrast, a covariate

Table 2. Continued.

Knowledge Area Knowledge Question Answer Number Percentage

Correct 215 38.9

The HPV vaccine is only recommended for females Wrong 221 40.0

Correct 331 60.0

The best time for vaccination is for girls aged 9 and above Wrong 219 39.7

Correct 333 60.3

This vaccine is also recommended for women up to 45 years of age Wrong 244 44.2

Correct 308 55.8

Treatment There is no definitive cure for genital warts Wrong 304 55.1

Correct 248 44.9

Genital warts can recur years later Wrong 370 67.0

Correct 182 33.0
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Table 3. HPV stigma evaluation questions and participants’ answers.

Stigma Question Answer Number Percentage

HPV is a punishment for bad behavior Completely disagree 164 29.7

Somewhat disagree 187 33.9

No idea 125 22.6

Somewhat agree 49 8.9

Completely agree 27 4.9

Someone who contracts the disease through sexual intercourse or injection drug use has brought
upon themselves what they deserved

Completely disagree 189 34.2

Somewhat disagree 177 32.1

No idea 126 22.8

Somewhat agree 42 7.6

Completely agree 18 3.3

Those who are infected are immoral and reckless individuals Completely disagree 276 50.0

Somewhat disagree 169 30.6

No idea 79 14.3

Somewhat agree 15 2.7

Completely agree 13 2.4

People with HPV feel guilty and ashamed about their disease Completely disagree 64 11.6

Somewhat disagree 87 15.8

No idea 201 36.4

Somewhat agree 161 29.2

Completely agree 39 7.1

People with HPV blame themselves for their disease Completely disagree 38 6.9

Somewhat disagree 63 11.4

No idea 208 37.7

Somewhat agree 199 36.1

Completely agree 44 8.0

Those infected with HPV are afraid of others finding out about their disease Completely disagree 23 4.2

Somewhat disagree 41 7.4

No idea 129 23.4

Somewhat agree 250 45.3

Completely agree 109 19.7

People have many problems in their personal life due to this disease Completely disagree 19 3.4

Somewhat disagree 48 8.7

No idea 180 32.6

Somewhat agree 237 42.9

Completely agree 68 12.3

People with HPV are reclusive Completely disagree 31 5.6

Somewhat disagree 68 12.3

(continued)
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Table 3. Continued.

Stigma Question Answer Number Percentage

No idea 262 47.5

Somewhat agree 149 27.0

Completely agree 42 7.6

Affected people may be ostracized by family and friends Completely disagree 48 8.7

Somewhat disagree 99 17.9

No idea 189 34.2

Somewhat agree 178 32.2

Completely agree 38 6.9

Acceptance of patients with HPV by medical personnel is done with reluctance Completely disagree 97 17.6

Somewhat disagree 151 27.4

No idea 196 35.5

Somewhat agree 90 16.3

Completely agree 18 3.3

Healthcare providers in health centers pay less attention to individuals with HPV compared to other
patients

Completely disagree 60 10.9

Somewhat disagree 131 23.7

No idea 201 36.4

Somewhat agree 121 21.9

Completely agree 39 7.1

They are usually visited in the clinic as the last patients Completely disagree 113 20.5

Somewhat disagree 134 24.3

No idea 254 46.0

Somewhat agree 35 6.3

Completely agree 16 2.9

People with human HPV put others at risk during everyday common contact Completely disagree 107 19.4

Somewhat disagree 146 26.4

No idea 194 35.1

Somewhat agree 86 15.6

Completely agree 19 3.4

These people have more problems in doing social activities (sports and artistic activities) than
others

Completely disagree 68 12.3

Somewhat disagree 163 29.5

No idea 163 29.5

Somewhat agree 109 19.7

Completely agree 49 8.9

These people should avoid kissing others, shaking hands, and hugging Others Completely disagree 150 27.2

Somewhat disagree 191 34.6

No idea 125 22.6

Somewhat agree 68 12.3

(continued)
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Table 3. Continued.

Stigma Question Answer Number Percentage

Completely agree 18 3.3

Affected people should not be allowed to marry healthy people Completely disagree 120 21.7

Somewhat disagree 166 30.1

No idea 170 30.8

Somewhat agree 65 11.8

Completely agree 31 5.6

Affected women should be prevented from becoming pregnant Completely disagree 100 18.1

Somewhat disagree 155 28.1

No idea 196 35.5

Somewhat agree 73 13.2

Completely agree 28 5.1

Affected women should not breastfeed their children Completely disagree 70 12.7

Somewhat disagree 144 26.1

No idea 207 37.5

Somewhat agree 111 20.1

Completely agree 20 3.6

All patients hospitalized in the Gynecology Department should be checked for HPV Completely disagree 40 7.2

Somewhat disagree 87 15.8

No idea 192 34.8

Somewhat agree 148 26.8

Completely agree 85 15.4

All patients undergoing gynecological surgery should be screened for HPV. Completely disagree 20 3.6

Somewhat disagree 54 9.8

No idea 160 29.0

Somewhat agree 205 37.1

Completely agree 113 20.5

All pregnant women should be screened for HPV Completely disagree 20 3.6

Somewhat disagree 55 10.0

No idea 130 23.6

Somewhat agree 226 40.9

Completely agree 121 21.9

HPV testing should only be done with the patient’s permission Completely disagree 35 6.3

Somewhat disagree 82 14.9

No idea 144 26.1

Somewhat agree 198 35.9

Completely agree 93 16.8

Completely disagree 131 23.7

(continued)
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education level (p = .045; CV = 0.056, OR= 0.713) was

negatively associated with stigma level 4 compared to stigma

level 3. Regarding the questions, participants who chose the

wrong answer for “Currently, The Use of Public Swimming

Pools Is Considered a Means of Transmission of This

Disease (Question 7)” (p = .018; CV = 0.39, OR= 2.604)

and “This Virus Can Be Transmitted Through Sharing

Common Utensils and Glasses with An Infected Person

(Question 5)” (p = .095; OR= 1.948) were more likely to be

categorized as stigma level 4 compared to stigma level 3. In

contrast and interestingly, those who correctly answered “The
Best Time for Vaccination Is for Girls Aged 9 And above

(Question 21)” (p < .001; CV = 0.005, OR= 0.233) were sig-

nificantly more likely to be categorized as stigma level 4 com-

pared to stigma level 3 meaning lack of knowledge in such

areas reduce the stigma rather than increasing it.

Knowledge Domain (Grouped Question) Analysis. The multi-

nomial logistic regression model shows a good fit, as evidenced

by the significant likelihood ratio test (p < .001) and the reason-

able values of the pseudo-R-squared measures (Cox and

Snell = 0.307, Nagelkerke = 0.343, McFadden = 0.162).

The Pearson and deviance p-values were also 1.00 based on

the Table 5.

For stigma level 1 (compared to stigma level 3), only the age

variable (B = 0.079, p = .003, CV = 0.037, OR= 1. 082) had

a positive coefficient, suggesting that older individuals were

more likely to experience lower stigma level 1 relative to

average stigma level 3.

Several variables emerged as significant predictors of stigma

level 2. The transmission knowledge domain (B = 1.165,

p = .026, CV = 0.086, OR= 3.206) and the Treatment

knowledge domain (B = 0.857, p = .036, CV = 0.099,

Table 3. Continued.

Stigma Question Answer Number Percentage

It is permissible for a doctor to discuss the illness of a patient’s spouse without the patient’s
knowledge

Somewhat disagree 151 27.4

No idea 148 26.8

Somewhat agree 83 15.0

Completely agree 39 7.1

Patients with HPV have the right to decide whether or not to inform their family and spouse about
their condition

Completely disagree 38 6.9

Somewhat disagree 68 12.3

No idea 140 25.4

Somewhat agree 202 36.6

Completely agree 104 18.8

The sign above the head of a person with HPV should refer to the person’s infection Completely disagree 181 32.8

Somewhat disagree 149 27.0

No idea 138 25.0

Somewhat agree 58 10.5

Completely agree 26 4.7

Individuals with HPV should be isolated in a separate room and kept away from other patients. Completely disagree 116 21.0

Somewhat disagree 144 26.1

No idea 209 37.9

Somewhat agree 58 10.5

Completely agree 25 4.5

The clothes of infected patients should be thrown away or burned Completely disagree 78 14.1

Somewhat disagree 98 17.8

No idea 223 40.4

Somewhat agree 98 17.8

Completely agree 55 10.0
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Table 4. Fully adjusted multinominal logistic regression model for stigma level based on the knowledge evaluation and demographical questions.

Variable Stigma Level 1 Stigma Level 2 Stigma Level 4

p-value OR Lower

95% CI

Upper

95% CI

p-value OR Lower

95% CI

Upper

95% CI

p-value OR Lower

95% CI

Upper

95% CI

Gender .741 1.242 .345 4.473 .464 1.318 .630 2.757 .012 2.598 1.232 5.480

Marriage .256 2.032 .597 6.910 .210 1.538 .785 3.012 .001 3.039 1.551 5.955

Age .007 1.090 1.024 1.160 .262 1.027 .981 1.075 .618 1.012 .966 1.059

Faculty .113 .920 .830 1.020 .088 .939 .873 1.010 .209 .963 .909 1.021

Education .926 .975 .568 1.673 .067 .751 .553 1.021 .045 .713 .512 .993

Occupation .409 1.056 .928 1.202 .429 .967 .891 1.050 .003 1.133 1.043 1.231

Question 1 .003 11.473 2.240 58.769 .824 .831 .163 4.240 .650 .753 .221 2.569

Question 2 .222 .468 .138 1.583 .068 .518 .256 1.049 .596 .831 .420 1.646

Question 3 .687 1.267 .401 4.006 .040 .471 .229 .967 .513 .795 .400 1.581

Question 4 .858 1.124 .312 4.046 .067 .533 .272 1.045 .205 .626 .303 1.293

Question 5 .459 1.701 .417 6.939 .328 1.476 .676 3.222 .095 1.948 .890 4.264

Question 6 .338 .482 .108 2.144 .278 .642 .288 1.430 .129 .531 .234 1.203

Question 7 .473 1.568 .459 5.351 .665 1.174 .569 2.420 .018 2.604 1.176 5.763

Question 8 .534 .556 .088 3.533 .240 .537 .190 1.515 .274 .586 .225 1.526

Question 9 .226 .472 .140 1.590 .274 .676 .336 1.364 .874 1.060 .517 2.173

Question 10 .894 1.155 .139 9.616 .899 1.081 .323 3.617 .721 1.227 .400 3.763

Question 11 .931 1.058 .297 3.765 .029 2.124 1.078 4.182 .820 .920 .448 1.891

Question 12 .408 1.770 .458 6.834 .685 1.158 .570 2.352 .644 .836 .390 1.789

Question 13 .868 .830 .092 7.468 .067 .285 .074 1.092 .586 .729 .233 2.275

Question 14 .913 .939 .301 2.931 .182 .637 .329 1.236 .791 1.096 .555 2.168

Question 15 .262 .489 .140 1.705 .250 .674 .343 1.321 .588 1.219 .595 2.496

Question 16 .497 .633 .170 2.362 .772 .900 .441 1.837 .346 .675 .299 1.528

Question 17 .315 2.130 .487 9.311 .715 .854 .366 1.990 .368 1.464 .638 3.359

Question 18 .618 1.416 .361 5.548 .965 1.018 .461 2.247 .729 1.139 .545 2.380

Question 19 .603 1.370 .418 4.489 .543 .808 .406 1.606 .317 1.432 .708 2.897

Question 20 .112 .293 .065 1.330 .942 1.028 .487 2.171 .871 .940 .444 1.990

Question 21 .500 .604 .140 2.613 .846 1.078 .504 2.307 <.001 .233 .098 .553

Question 22 .412 .592 .169 2.072 .996 1.002 .507 1.977 .480 1.286 .640 2.583

Question 23 .191 .418 .113 1.547 .121 .566 .276 1.162 .520 .788 .382 1.627

Question 24 .835 1.142 .328 3.973 .689 .872 .447 1.512 .222 .648 .323 1.299

HPV: Human Papillomavirus; The questions are as follows: 1. one of the main ways of transmitting viral infections is through sexual intercourse 2. this virus is only transmitted
through unsafe sexual activity 3. in most cases, women infected with the human papillomavirus (HPV) can have a normal childbirth. 4. this virus is mostly transmitted through
infected blood (such as through infected injections). 5. this virus can be transmitted through sharing common utensils and glasses with an infected person. 6. this virus can
also be transmitted through common contacts such as kissing and handshaking. 7. currently, the use of public swimming pools is considered a means of transmission of this
disease. 8. this disease is only associated with women. 9. most infected individuals do not have any symptoms. 10. certain types of this disease increase the risk of cervical
cancer. 11. this virus can sometimes cause warts inside the mouth and on the tongue. 12. skin lesions are seen in most patients. 13. cervical cancer is one of the
complications of this virus. 14. genital warts cause infertility. 15. the main cause of cervical cancer is the HPV virus. 16. most types of this virus can be prevented by
vaccination. 17. the use of condoms can fully protect against HPV infection through sexual contact. 18. a person who has been treated for HPV is immune, and there is no
possibility of recurrence of warts. 19. individuals who receive the HPV vaccine are protected against the most common types of HPV. 20. the HPV vaccine is only
recommended for females. 21. the best time for vaccination is for girls aged nine and above. 22. this vaccine is also recommended for women up to 45 years of age. 23. There
is no definitive cure for genital warts. 24. genital warts can recur years later.
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OR= 2.355) had positive coefficients, indicating that higher

levels of knowledge about transmission and treatment were

associated with an increased likelihood of a lower stigma

level.

For stigma level 4, multiple variables showed significant

associations. Treatment knowledge domain (B = 0.953, p = .023,

CV = 0.061, OR=2. 594), Occupation (B = 0.125, p = .001,

CV = 0.012, OR=1. 134), Gender (B = 0.807, p = .016,

CV = 0.049, OR=2. 242), and Marriage (B = 1.057, p = .001,

CV = 0.024, OR=2. 877) had positive coefficients, indicating

that higher levels of treatment knowledge, certain occupations,

being male, and being married were associated with an increased

likelihood of higher stigma level.

Discussion
Main Findings

Our main findings have revealed that educated healthcare

workers experience a noticeable stigma, and a lack of knowledge

regarding Human Papillomavirus (HPV) in certain areas is

evident. Furthermore, our study identified that the presence

of specific knowledge in certain areas of HPV disease could

increase the level of stigma.

Our results indicate that the overall knowledge of healthcare

personnel regarding HPV was at a low to moderate level, with

notable gaps in understanding of treatment and symptoms.

The participants scored the lowest in their knowledge of

HPV treatment, and over 60% were unaware of the possibility

of wart recurrence. However, in the multinomial models,

treatment-related questions did not significantly impact the

prediction of the stigma level. These findings underscore

the necessity for educational initiatives to raise awareness

about the HPV vaccine among healthcare professionals. By

addressing these knowledge gaps, healthcare providers will

be better equipped to educate and guide their patients in

making informed decisions about HPV prevention and

management.11

Our second hypothesis was that expertise and in-depth

knowledge do not necessarily equate to lower levels of

stigma.12 In fact, they may even contribute to an increase in

the stigma level, as suggested by another study. After analyzing

our model, we found that giving the wrong answer (due to lack

of knowledge) to Question 1 (“One of the main ways of trans-

mitting viral infections is through sexual intercourse”) and

Question 11 (“This virus can sometimes cause warts inside

the mouth and on the tongue”) can decrease stigma levels com-

pared to level 3. Conversely, providing the correct answer (pres-

ence of knowledge) to Question 21 (“The best time for

vaccination is for girls aged nine and above”) can significantly

contribute to higher levels of stigma in comparison to level

3. Our two main findings suggest that the amount of expertise

cannot solely indicate HPV knowledge or stigma, and consid-

erable knowledge gaps and stigma exist, as demonstrated by us

and other studies.13,14 Results suggest that accurately targeting

Table 5. Knowledge domain (grouped question) adjusted multinominal logistic regression model for stigma level based on the knowledge domain
(grouped question).

Variable

Stigma Level 1 Stigma Level 2 Stigma Level 4

p-

value

OR Lower

95% CI

Upper

95% CI

p-

value

OR Lower

95% CI

Upper

95% CI

p-

value

OR Lower

95% CI

Upper 95%

CI

Gender .723 1.232 .388 3.909 .405 1.326 .683 2.575 .016 2.242 1.164 4.317

Marriage .210 2.046 .668 6.265 .060 1.800 .974 3.327 .001 2.877 1.543 5.363

Age .003 1.082 1.027 1.139 .691 1.009 .967 1.052 .499 1.014 .974 1.056

Occupation .387 1.049 .941 1.170 .516 .976 .906 1.051 .001 1.134 1.050 1.223

Education .165 .936 .853 1.028 .024 .929 .871 .991 .158 .965 .918 1.014

Faculty .753 .925 .568 1.506 .434 .896 .682 1.179 .141 .798 .591 1.078

Transmission
Knowledge Domain

.478 .606 .152 2.416 .026 3.206 1.148 8.955 .214 1.667 .745 3.730

Symptoms Knowledge
Domain

.804 1.192 .298 4.770 .220 1.641 .744 3.620 .441 1.369 .615 3.048

Complications
Knowledge Domain

.107 2.904 .794 10.613 .052 2.038 .992 4.186 .647 .855 .437 1.673

Prevention Knowledge
Domain

.141 2.434 .745 7.957 .420 1.338 .660 2.710 .592 1.208 .605 2.410

Treatment Knowledge
Domain

.552 1.483 .405 5.432 .036 2.355 1.059 5.239 .023 2.594 1.141 5.899
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knowledge gaps and providing education to healthcare person-

nel is crucial for reducing the level of stigma. It is essential to

acknowledge that healthcare providers have a significant role

in destigmatizing HPV. They can achieve this by accurately

informing their patients about the virus, avoiding judgmental

language, and regularly discussing sexual health to make it

more normalized.15

Our assessment using a stigma evaluation survey found that

although stigma levels are generally moderate to low, there are

still pockets of prejudicial attitudes toward individuals with

HPV. These attitudes are evident in healthcare personnel

who tend to agree, at least to some extent, with statements

such as “individuals with HPV are responsible for their condi-

tion” or “those with HPV pose a risk to others in routine daily

interactions.” Interestingly, the pockets of stigma observed

align with broader research findings, indicating that stigmatiz-

ing attitudes exist within the general population. Prior studies

have revealed that feelings of self-blame and shame can

amplify the stigma associated with HPV. This suggests a new

area of research interest that consists of exploring the possibility

of high HPV prevalence among healthcare personnel.16,17

Furthermore, research shows that how a disease is publicly por-

trayed can significantly impact and even mitigate the level of

associated stigma. This highlights the need for a more

nuanced approach when discussing sexually transmitted dis-

eases like HPV. This need for nuanced representation

extends to the portrayal of mental illness in media, which

plays a pivotal role in shaping public perceptions and either

contributing to or alleviating stigma. When media outlets

depict mental illness through negative, inaccurate, or violent

lenses, such as in certain movies, it can foster increased preju-

dice toward individuals with mental health issues, underscoring

the significant influence media representations have on public

attitudes toward mental illness.18,19

The models showed that some demographical factors,

such as gender and marriage, play essential roles in contrib-

uting to participants’ stigma levels. Studies have revealed

that fear of being discovered by a partner and the risk of

transmitting the disease through extramarital sexual

conduct are key factors contributing to the social stigma sur-

rounding HPV,20 and reliable communication between part-

ners is necessary for such instances regarding HPV

diagnosis.21 Some studies attributed the stigma specifically

to the female gender with special needs.22 Peterson,

C. E. et al study found that Participants shared perceptions

that members of their social networks blame women for

their cervical cancer diagnosis and that there is a sense

within their communities that HPV infection is viewed as

shameful; the study also stated that men in the social

circles of the participants were perceived to hold attitudes

that created communication barriers or discomfort when dis-

cussing HPV and cervical cancer; therefore, gender play a

crucial role in addressing patients attitudes towards HPV

disease.23 We could not obtain satisfactory results from our

models concerning other demographic factors, such as occu-

pation and faculty, possibly due to the too much diversity of

the studied population.

Based on the model, the lack of understanding in some

knowledge questions significantly contributed to higher

stigma levels. We believe that such questions like “Currently,
The Use of Public Swimming Pools Is Considered a Means

of Transmission of This Disease (Question 7)” and “This
Virus Can Be Transmitted Through Sharing Common

Utensils and Glasses with An Infected Person (Question 5)”
show gaps in areas of knowledge and awareness. These are mis-

conceptions widely held by people. According to studies,

healthcare providers are known as reliable and trustworthy

sources of information, their recommendations are highly

valued, and they can significantly influence the compliance of

the central target populations towards vaccinating against

HPV.13 An essential factor in providing high-quality healthcare

is ensuring that healthcare personnel receive accurate education.

This education should be delivered using appropriate channels

and effective options that cater to their learning needs. One of

healthcare personnel’s most successful learning options is

online services and Lecture-based education.24 These educa-

tional materials are designed to provide a comprehensive under-

standing of various healthcare topics. They are proven to be

effective in increasing HPV knowledge scores, and these

include the latest advancements in treatments, procedures,

and medical technologies.25,26

One other aspect of knowledge questions that significantly

contributed to stigma level was “In Most Cases, Women

Infected with The Human Papillomavirus (HPV) Can

Have a Normal Childbirth (Question 3)” based on our

model participants who answered the question correctly

were more likely to be categorized as lower stigma levels.

This finding is specifically vital because based on another

study regarding women’s concerns about HPV infection

and fertility mentioned that worrying about the adverse

effects of pregnancy on their health was the main reason they

decided not to get pregnant. In a mixed-method study conducted

in the United States, 30 of 94 women who planned on getting

pregnant indicated that their HPV test results would change

their future pregnancy plans.27

The results of the domain-based analysis exhibited similar

patterns and significant factors. Interestingly, our hypothesis

that specific knowledge questions can increase stigma levels,

rather than the commonly held belief of lowering them, still

holds true. The treatment knowledge question emerged as a

significant factor contributing to both higher4 and lower

stigma levels2 when compared to the average stigma level of

3. This finding underscores the importance of conducting

studies with larger sample sizes and more robust power levels

to accurately pinpoint the effect of similar knowledge

domains on stigma levels.
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Limitations

This study has several limitations that should be acknowledged,

including relatively small sample size, particularly for partici-

pants falling into the highest level of stigma (level 5); the lack

of questions regarding participants’ acceptance or previous

reception of the HPV vaccine; limited diversity in terms of

the healthcare personnel included; potential geographical con-

straints and specificity to certain types of healthcare facilities;

and the inherent risk of self-reporting bias. A more extensive

and more diverse sample, inclusion of questions about personal

experiences with the HPV vaccine, consideration of geograph-

ical and facility-specific factors, and strategies to minimize self-

reporting bias, such as using validated measurement tools and

ensuring participant anonymity, could strengthen the reliability

and generalizability of the findings in future research.

Conclusion
In conclusion, our study has identified that a noticeable stigma

toward individuals with HPV exists among educated healthcare

workers, and a lack of knowledge regarding HPV in certain

areas is still prevalent. While the total knowledge score of

healthcare personnel is, at best, moderate, the areas such as

treatment and symptoms show a significant knowledge gap.

The study interestingly found that knowledge in specific areas

can increase the stigma level. Our findings highlight the need

for proper education using appropriate and effective options

catering to healthcare personnel’s learning needs. Future

research should focus on developing targeted educational inter-

ventions for healthcare personnel to address knowledge gaps

and misconceptions about HPV, as well as exploring the

nuanced effects such as knowledge increase on stigma levels

and the impact of demographic factors like gender and

marital status on these attitudes.
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