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Abstract

Background: South Africa has implemented school-based human papillomavirus (HPV) vaccination for female-bodied learners at public schools since 2014. However, vaccine uptake has declined in recent years.

Aim: To describe the knowledge and beliefs about HPV and HPV vaccination held by school health representatives (SHRs) and principals at schools hosting HPV vaccine campaigns Mitchells Plain, South Africa.

Setting: Schools in Mitchells Plain, South Africa, that have hosted at least one HPV vaccination campaign since 2021.

Methods: A cross-sectional study was conducted using a questionnaire administered to SHRs and principals from 48 schools selected through convenience sampling.

Results: Of 55 responses (52.1% of eligible schools), 76.4% of participants were teachers, 16.7% principals and 9.1% administrators. Majority (85.5%) would recommend HPV vaccination to students. However, knowledge scores were low with a median score of 7 (interquartile range [IQR] = 4) out of 19. Administrative staff scored the highest. Although participants had participated in an average of 3.55 vaccination campaigns, only 20% reported receiving HPV-related training. The majority (91.9%) felt ill-equipped to counsel others about HPV vaccination. No relationship was found between the number of vaccine campaigns participated in and knowledge scores.

Conclusion: Although supportive of HPV vaccine campaigns, SHRs and principal staff lack knowledge on HPV and HPV vaccination programmes.

Contribution: This research identifies critical knowledge gaps and emphasises the need for targeted educational approaches to enhance public health education regarding HPV and HPV vaccination.
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Introduction

In 2017, cervical cancer was reported as being the fourth most frequently diagnosed cancer, the fourth leading cause of cancer deaths in women globally and the leading cause of cancer-related deaths in South Africa (Amponsah-Dacosta et al. 2022; Zhao et al. 2021). Although the absolute number of cervical cancer cases, disability-adjusted life years and deaths rose between 2007 and 2017, the age-standardised rates for incidence, disability-adjusted life years and deaths dropped (Zhao et al. 2021). This is speculated to be because of increased provision of human papillomavirus (HPV) vaccination, among other factors (Zhao et al. 2021). There is a notable difference in the incidence of HPV infection and cervical cancer between high-income countries with good HPV vaccination coverage and low- and middle-income countries with poorer access to healthcare (Zhao et al. 2021).

In South Africa, cervical cancer is the most common cancer in women aged 15–44 years (Bruni et al. 2023). Almost all cases of cervical cancer are caused by HPV. Although most cases of infection are cleared by the body’s immune system, around 2% of infections with oncogenic strains of HPV persist in the cervix and, in the presence of additional risk factors such as HIV co-infection, can lead to premalignant and malignant lesions of the cervix (Olorunfemi et al. 2018).

In response to the high burden of cervical cancer in South Africa, the Department of Health provides three cervical smear screenings in a woman’s lifetime, provided once every 10 years, to all women over the age of 30 using public healthcare services. The current HPV vaccination campaign, whereby all female-bodied learners aged 9 years–12 years attending public schools are provided with the opportunity to receive the HPV vaccine free of charge, was introduced in 2014 and is delivered jointly by the Expanded Programme on Immunisation and the Integrated School Health Programme (South African National Department of Health 2017). The HPV vaccine currently used for this programme covers HPV-16 and HPV-18 (which are responsible for over 70% of cervical cancer cases) with 98.2% efficacy (South African National Department of Health 2017).

Originally given as two doses 6 months apart, it is given as a single dose as of 2024. At the inception of the programme, in 2014, the first dose was well received with an uptake of 86.6% nationally, although the second dose had a lower coverage of 65% (Khosa et al. 2022; Statistics South Africa 2023). The momentum of the programme has come under scrutiny in recent years as by 2021, national coverage was just 37% and 34% for the first and second doses, respectively, a trend mirrored in the Western Cape (Western Cape Department of Health and Wellness 2016, 2023). This poor coverage was attributed to a range of challenges including over-extension of services responding to concurrent measles outbreaks, as well as fewer consent forms being returned and hesitancy by caregivers to sign consent (Western Cape Department of Health and Wellness 2023).

Consent forms have, in fact, emerged as a critical administrative factor influencing HPV vaccination uptake. Studies in South Africa have identified low return rates of consent forms and caregiver reluctance to sign them as key barriers to successful vaccination delivery (Western Cape Department of Health and Wellness 2023).

International research similarly highlights the significant role of those responsible for managing consent forms, with evidence from the United Kingdom finding that those responsible for consent forms had an enormous impact on the success of the campaign (Brabin et al. 2011). In a study conducted in Canada, school nurses and managers noted that teachers could positively impact vaccination uptake by ensuring that consent forms were sent home and returned (Dubé et al. 2019). Other potential barriers to vaccine uptake included vaccine hesitancy (often fuelled by misinformation on social media), a concern amplified in the post-coronavirus disease 2019 (COVID-19) era, where vaccine hesitancy has gained global attention, a lack of accurate information regarding cervical cancer and its link to HPV infection, fear that vaccination may increase early or unsafe sexual behaviour and high cost of vaccines (Amponsah-Dacosta et al. 2022; Dorji et al. 2021; Hossain et al. 2021; Jeudin et al. 2014; Khosa et al. 2022; Newman et al. 2018; Ngcobo et al. 2018).

Globally, the factors that increased vaccine uptake in both low- and middle-income countries and high-income countries included belief in the benefits of HPV vaccination, clear and effective education, recommendation by a trusted healthcare provider, free access to vaccines and strategies to provide catch-up vaccinations to those who had missed the opportunity initially (Amponsah-Dacosta et al. 2022; Gallagher et al. 2017; Jeudin et al. 2014; Ngcobo et al. 2018). The factors influencing vaccine uptake globally were largely similar to those found impacting uptake in South Africa, where education, catch-up programmes and free and convenient access to HPV vaccination were associated with increased uptake (Amponsah-Dacosta et al. 2022; Dubé et al. 2019; Katz et al. 2013; Lenkokile, Hlongwane & Clapper 2019; Ngcobo et al. 2018).

For this reason, teachers, school principals and school administration staff have a direct impact on the delivery of vaccinations to children. School principals have been noted anecdotally to have an impact on vaccination uptake, with school nurses noticing a higher uptake in schools where the principal ‘dynamically promoted’ the vaccine (Brabin et al. 2011). The degree to which teachers educate their students and address students’ anxieties regarding vaccinations is also a determining factor in vaccination uptake (Dubé et al. 2019). Many HPV vaccination campaigns around the world, including the one in South Africa, are based in schools.

To enable the success of school-based vaccination campaigns, teachers and principals must have a high degree of knowledge regarding HPV, HPV vaccination and cervical cancer. Conversely, a lack of knowledge is likely to negatively impact vaccination rates. Empowering these key role-players via educational interventions may be a useful strategy to increase uptake.

However, literature investigating the knowledge, attitudes and practices of teachers and school principals with respect to HPV vaccination campaigns in South Africa is lacking. This study addresses this gap by exploring these perspectives to inform future strategies for school-based vaccination campaigns.

Research aim

The study aimed to describe the knowledge and beliefs about HPV and HPV vaccination among school principals and school health representatives (SHRs) at schools that currently host HPV vaccine campaigns in Mitchells Plain, South Africa.

Study objectives


	To describe the knowledge and beliefs about HPV and HPV vaccination held by school principals and SHRs working at public schools.

	To identify potential barriers in the promotion of HPV vaccine uptake among SHRs and principal staff.

	To demonstrate heterogeneity in HPV-related knowledge and beliefs of SHRs and principal staff.



Research methods and design

Study design

This research employed a cross-sectional quantitative study design. This design was selected for its efficiency, cost-effectiveness and ability to assess exposure and outcomes simultaneously while noting its inability to establish temporality between exposures and outcomes (Mann 2003; Etikan, Musa & Alkassim 2016).

Setting

The research was conducted in Mitchells Plain, Western Cape province of South Africa. In 2020, the Western Cape Government estimated the population of the area to be over 615 000, with a large portion in the working-age group (15–64 years old) (Statistics South Africa 2011; Western Cape Department of Health and Wellness 2020). Much of the population speaks Afrikaans, with English being the second most common language. In the area, there are 48 public primary schools, and the study participants were selected from these schools.

Population and sampling methods

The study targeted teachers and administrative staff appointed as SHRs at their place of work, who serve as liaisons between the schools and the nurses running the campaigns. Among the identified schools, one to two SHR staff are appointed per school. Principals were also identified for recruitment from each school. An estimated sample size of 98 eligible participants was identified for study recruitment (i.e. two persons from each school, one SHR and one principal). Eligible participants had to be actively employed at their respective schools between 2021 and 2024 and had to have participated in at least one round of the National School-Based HPV vaccination campaign, which included roles such as organising vaccination sessions, coordinating with healthcare professionals, obtaining parental consent and supporting students and parents. A convenience sampling strategy was used, and all 48 public primary schools in the area that had hosted the HPV campaign since 2021 were invited to participate in the study. All schools, regardless of language of instruction, were eligible to participate in this study. The Western Cape Education Department and the Metro South Education District Office were contacted and provided with the study ethics approval contract via email for study approval. Thereafter, all primary schools in Mitchells Plain that hosted HPV vaccine campaigns were contacted. Principals at each selected school were informed of the study and provided with the study’s research approval contract via email, and an in-person information session was hosted to introduce the study in which approximately 65% of recruited schools had a representative in attendance. A similar participant recruitment launch event was hosted for SHRs, which was attended by approximately 70% of recruited schools.

Data collection methods and processes

The study utilised a structured questionnaire adapted from validated tools used in previous studies on HPV vaccine knowledge, awareness and vaccination attitudes among educational staff (Kim 2012; Masika et al. 2015; Whelan et al. 2014). The questionnaire is available in supplementary materials, Appendix 1. Questions were selected and modified to meet study objectives and reflect the South African school context. Key demographic variables were included, with consolidated questions addressing HPV vaccination for participants and their children to avoid redundancy. Questions assessing school type, fee structure, health-promoting school status and school gender composition were also included.

Human papillomavirus knowledge was assessed by 19 items of an HPV knowledge scale, the construct validity of which was confirmed among Korean health teachers (Kim 2012). Questions in this section remained consistent with original validated tools, with minor language adjustments for clarity, omission of duplicate questions and the addition of a question on the cervical smear schedule available at public health facilities in South Africa. Each question followed a single-best-answer format with response options of ‘True’, ‘False’ or ‘Do not know’. Correct answers were scored as one point, while incorrect or ‘Do not know’ responses were scored as zero. A continuous variable, ‘Knowledge Uncertainty’, was constructed for analysis as an integer count of the number of ‘Do not know’ responses submitted across the 19-question knowledge section.

Health beliefs towards HPV vaccination were assessed using seven validated statements from the source study, with response options of ‘agree’, ‘disagree’ or ‘neutral’ (Masika et al. 2015). Health beliefs in this study were adapted to fit the present study sample. Participants were asked about their intention to recommend the vaccine, with response options of ‘Yes’, ‘I am not sure’ or ‘No’. Those who selected ‘No’ were prompted to qualify their vaccine hesitant views by selecting from five predefined statements. New variables, related to roles and involvement in vaccination campaigns, were introduced to align with participants’ responsibilities within the health-promoting school setting. Additionally, a non-scoring question assessed participants’ sources of HPV information and formats of education and training to provide a comprehensive view of participants’ HPV-related education.

This tool was piloted and validated among a group of 11 staff educators (school staff from regions not included in the study sample) identified and contacted by the researchers through convenience sampling. The informed consent and questionnaire tools were administered via an online pilot questionnaire emailed for self-administration on a personal smart device. The piloted questionnaire included five sections: participant demographics, school structure, HPV awareness and education, HPV knowledge and HPV vaccination health beliefs and intentions. Written and oral feedback provided by the pilot participants allowed for minor adjustments in the simplification of wording of the questionnaire. It was identified within the pilot group that ‘Pap smear’ was the preferred terminology for cervical cytology, and this was adopted in the questionnaire.

Data were collected and managed using REDCap (Research Electronic Data Capture), a secure, web-based platform. Research Electronic Data Capture provides tools for building and managing online surveys and databases. An in-person study recruitment and data collection launching event was hosted for each of the participant groups, and an open Wi-Fi network was made available to participants to complete the survey during in-person study recruitment.

Follow-up invitations to participate in the study were distributed via email and the instant messaging platform, WhatsApp, during the 2-month data collection period. Invitations were distributed weekly to principals via email, and weekly invitation posters with an accessible link were distributed via the Health Promoting Schools of Mitchells Plain WhatsApp platform created and moderated by the school health nurse of Mitchells Plain, who coordinates the HPV vaccine campaign in the area; members of this instant messaging group consist exclusively of the local school health nurse and the SHRs recruited for this study. The overall survey response rate was 56.1% of the estimated 98 participants recruited. Of the 77 questionnaires submitted, 55 were completed correctly, yielding a completion rate of 71.4%. Twenty-two incomplete questionnaires were discarded to ensure that the analysis was based solely on complete responses.

Data analysis

Numerical variables were summarised using medians, means and standard deviations, while categorical variables were reported as percentages and frequencies. p-values of less than or equal to 0.05 were regarded as statistically significant. Chi-square tests were applied to assess associations between categorical variables, while t-tests were used for numerical variables. These tests examined the association between demographic factors, participants knowledge, beliefs and health intentions and the association between receiving a cervical smear and participants knowledge scores. Group variances of categorical outcome variables were assessed for significant differences in group means across demographic factors, participants knowledge, beliefs and intention to recommend the HPV vaccine. Logistic regression was applied to categorical outcome variables of interest (‘Intention to recommend the HPV vaccine’ and ‘HPV health beliefs’) to explore for associations between outcome and predictor variables.

Data management

Data from the questionnaires were captured using the REDCap web application. These data were exported in .CSV format and imported into Jamovi software (version 2.5 2024) for statistical analysis.

Validity and reliability

Validated tools used in previous studies on educators regarding HPV and HPV vaccine knowledge, beliefs and attitudes were adapted to construct the data collection tool used in this study. To maintain the validity of the questionnaire and avoid loss of meaning during translation, the study material was administered in English, which is the second most dominant language within the study population. The questionnaire was standardised providing all participants with the same questions with clear instructions and guidance on what to expect. The full questionnaire administered to participants is appended as supplementary material (Appendix 1). Information collected and questions asked on the data collection tool addressed elements relevant to this study (i.e. HPV, HPV vaccination and cervical cancer knowledge, awareness, beliefs and attitudes). Before administration, the questionnaire was pilot-tested, and pilot test results were not included in this study. Convenience sampling was used, and all eligible principal or SHR staff who expressed willingness to participate were included in the study. Questions were constructed to be as clear as possible and free of specialised terminology, and leading questions were avoided. The questionnaire was anonymous, and participants were assured of confidentiality to minimise non-response bias. All data intended for collection in the study were collected and published.

Ethical considerations

The study adhered to ethical standards by obtaining approval from the University of Cape Town Human Research Ethics Committee (International Review Board number: IRB00001938; HREC REF: 061/2024) and the Western Cape Education Department (reference number: 3A660222A0000008-20240417). Participation was anonymous and voluntary, ensuring that individuals could refuse or withdraw without negative consequences. Risks such as stigmatisation and loss of confidentiality were mitigated by using secure communication methods and anonymising participant data. Written informed consent was obtained via a detailed information sheet and consent forms. Electronically signed and dated consent was obtained from all participants who completed the survey using their personal smart devices. The survey was configured so that participants had to complete the consent fields before the questionnaire became available via the accessible link. Informed consent files were stored and anonymised on the REDCap system. The participants’ privacy was maintained by conducting the survey online, utilising number codes for anonymity and limiting data access to the research team. The study was low risk with minimal direct benefits, and no reimbursements were provided to participants.

Results

Demographics

Of the 55 complete responses collected, most participants were female (87.3%), and 40.0% of participants were aged 51 years–60 years. Despite being eligible for cervical smears, only 54.2% of female participants reported having ever undergone a cervical smear. A total of 21.8% of participants had either received the HPV vaccine themselves or reported that their child(ren) had received the vaccine. Most respondents were teachers (76.4%) (Table 1).
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School characteristics

Most of the participants were employed at primary schools (92.7%). Additionally, 7.3% of participants worked at combined schools (Grade 1–12). Among the respondents, 83.6% were employed at non-fee-paying schools, and 96.4% at WHO Health Promoting Schools (Table 2).
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Knowledge scores

Overall, knowledge scores were low among all participant groups (median knowledge score = 7 out of 19 [interquartile range {IQR} = 4.0]) (Table 3). While 78.2% correctly identified the link between HPV infection and cervical cancer, just 18.2% recognised that infection from low-risk HPV strains is non-cancerous, and only 21.8% linked them to genital warts. The most poorly answered question required participants to correctly identify that cervical smears do not detect HPV directly but instead identify abnormal cervical cells that may reflect HPV-related changes (1.8%).
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Most participants (83.6%) correctly answered that women aged 30–60 are eligible for free cervical smear screening at a public health facility in South Africa. Participants who underwent regular cervical cytology scored higher (7.27) than those who did not (5.71). No statistically significant difference in test scores was found between those with or without a history of cervical cytology screening (p = 0.068). Notably, 38.2% of participants did not correctly identify that condoms can reduce the risk of HPV infection. The construction of the knowledge uncertainty variable is described in Appendix 2 and detailed scores per knowledge question are provided in Appendix 3, Table 1-A3.

Knowledge uncertainty

The greatest uncertainty in knowledge was noted in questions relating to low-risk HPV infections, with 58.2% of participants choosing to respond ‘do not know’. Principals had the highest knowledge uncertainty scores (mean = 7.38, s.d. = 7.37) followed by the teachers’ group (mean = 6.93, s.d = 4.77), and administrative staff demonstrated the lowest uncertainty (mean = 4.80, s.d = 3.96) (Table 4). A statistically significant association (p = 0.002) was found between participant’s self-reported ability to guide learners about HPV vaccines and their own knowledge uncertainty. Similarly, there is a statistically significant association between self-perceived confidence in HPV-related knowledge among staff roles and their degree of knowledge uncertainty (p = 0.002). Participants with a high knowledge uncertainty were more likely to report not feeling equipped to guide their pupils about HPV (62.5%) compared to participants with moderate (54.8%) and low knowledge uncertainty (60.4%).



[image: HSAG-30-3144-T4.jpg]

Admin staff had the highest mean knowledge scores (9.40) and the lowest mean knowledge uncertainty score (4.80), in contrast with principals, who had the lowest mean knowledge scores (6.25) and the highest mean knowledge uncertainty score (7.38) (Table 3 and Table 4). Binomial regression analysis of knowledge and uncertainty as outcome variables did not derive statistically significant results.

Health beliefs about and intention to recommend the human papillomavirus vaccine

Most participants (72.7%) strongly support the HPV vaccine for girls aged 9–10 years. Most disagreed that vaccine campaigns take up too much time (63.6%) and supported the continuation of school-based vaccination (89.1%). Ambivalence (‘neutral’ responses) was noted in 20.0% of participants regarding the vaccination of girls aged 9–10 years, with similar proportions among teachers (21.4%) and principals (20.0%), and lower among admin staff (12.5%). Ambivalence was also observed regarding sex education for girls aged 9–10 years (34.5% neutral; 43.6% agree). The summary of health beliefs results is described in Appendix 4, Table 1-A4.

Most participants reported they would recommend the HPV vaccine to students (85.5%), with 12.7% neutral and 1.8% who would not recommend the vaccine to their students (Table 5). Chi-squared tests of association and logistic regression did not derive statistically significant relationships among participants intention to recommend the HPV vaccine and campaign experience or demographic variables.
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Human papillomavirus vaccine campaign and training experience

Administrative staff had the longest experience in hosting HPV vaccination campaigns (mean = 7.0 years), followed by principals (mean = 3.63 years) and then teachers (mean = 3.12 years). Only 19.0% of teachers, 40.0% of support staff and 12.5% of principals had received formal training on HPV-related information. Most teachers (81%) reported no formal training on the subject (Table 6).
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Sources of information

Participants identified multiple sources of information about the HPV vaccine, with the most common being health professionals (67.3%), the internet (54.5%) and teachers or co-workers (52.7%). Other sources included television, newspapers, radio, family members and children (Figure 1). Chi-squared test of association analysis and logistic regression analysis did not reveal statistically significant associations between HPV information sources variables and knowledge scores or intention to recommend HPV vaccination.
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Discussion

The school-based HPV vaccination campaign was introduced into South African public schools over 10 years ago. However, this study is the first of its kind to be administered locally to quantify the level of knowledge regarding HPV and the HPV vaccine. Concerningly, the results paint a picture of limited knowledge and notable uncertainty regarding HPV-related facts among the sampled SHRs and principals. They also demonstrate substantial ambivalence towards sexual and reproductive health education for children.

The lack of and uncertainty regarding HPV-related knowledge observed among participants is not unexpected in the context of an over-burdened health system. In Mitchells Plain, there are just two school nurses employed to serve 50 schools, and their responsibilities extend far beyond the HPV vaccination campaign. Quarterly information sessions with representative education staff must address a wide range of administrative and technical health-related issues. Consequently, the limited time available to address HPV-related matters is largely devoted to the logistics of the campaign rather than education. Currently, the school nurses have no way in which to assess health representatives’ HPV-related knowledge. Consequently, attendees may gain little additional knowledge, despite many of them attending these sessions every year.

In line with these observations, participants scored poorly in the knowledge section of the questionnaire (median score 7 out of 19; 36.8%). This mirrors findings based on similar questionnaires conducted in Kenya and Korea, where school staff scored 48% and 45.4% on average respectively (Kim 2012; Masika et al. 2015). Similarly, teachers in Malaysia also scored poorly on a questionnaire testing their HPV-related knowledge, although this study was conducted prior to the Malaysian government’s roll out of the country’s vaccination programme (Woo et al. 2012). In contrast to these studies, Greek educators participating in a study conducted by Xenaki et al. (2020) scored well on their knowledge tool. Participants in this study demonstrated limited knowledge regarding cervical cancer, as well as HPV infection, transmission and screening.

Most participants (78% – 83%) knew that the HPV vaccine reduces the risk of developing cervical cancer, but their knowledge was limited beyond knowing that cervical cancer can be fatal. This is similar to findings among participants by Masika et al. (2015). Of particular note is that only 61.8% of participants knew that condoms reduce the risk of HPV infection. Although relatively low, this proportion is considerably higher than that reported by Kim (2012), where only 16.6% answered correctly. This difference may reflect the longstanding health promotion campaigns in South Africa emphasising condoms as an effective strategy to prevent sexually transmitted infections (STI) in the context of the HIV epidemic. However, 74.5% of participants answered incorrectly when asked whether HPV is a STIs. While HPV is not exclusively transmitted sexually, the majority of oncogenic and genital HPV types are sexually acquired. This highlights an important gap in participants’ knowledge regarding STIs and their prevention.

Importantly, the lack of association between the number of campaigns participated in and knowledge scores achieved suggests that an assumption cannot be made that staff who have been involved in multiple campaigns are more knowledgeable. This reinforces the recommendation for targeted educational interventions along with a form of evaluation to assess the retention and application of concepts learnt. The observed association between participants’ self-perceived ability to guide learners about HPV-related queries and their own knowledge uncertainty suggests that participants are aware of their knowledge deficits. Only 9.1% of all participants reported that they have enough HPV-related information to be able to guide their pupils, with 80% expressing the desire to know more about HPV and the HPV vaccine. This is a finding replicated in multiple other studies, where despite lacking information, teachers are generally positive about the vaccine and would like to be better informed (Masika et al. 2015; Woo et al. 2012; Xenaki et al. 2020). Insufficient information has been frequently highlighted by parents as reasons for not allowing their children to be vaccinated (Ogilvie et al. 2010; Xenaki et al. 2020). This, in turn, emphasises the importance of teachers being equipped to provide accurate, up-to-date information to their pupils and their parents.

With respect to whether girls aged 9 years–10 years should receive sex education, this study found that a much lower proportion of participants were in favour of this than in the study by Masika et al. (2015) (45.2% vs. 79%, respectively). There was also a high proportion of participants (38.1%) who expressed ambivalence regarding this question, as opposed to just 10% found by Masika et al. (2015). Further qualitative research and community engagement would be valuable to understand the reasons behind this ambivalence. An encouraging finding in this study was that the HPV vaccination campaign is generally well supported among participants, although responses may have been influenced by social desirability bias. Most participants expressed support for the vaccination campaign (85.5%) and believed that school-based vaccination should continue (89.1%), although a small number of participants believed that the campaign takes up too much school time (7.3%). These findings are similar to those demonstrated in Kenya by Masika et al. (2015).

Despite these encouraging findings, the overall participation in this study was lower than anticipated. A possible explanation is self-selection bias, whereby individuals with more hesitant views towards HPV vaccination may have been less willing to participate. In addition, competing demands on school staff, limited perceived relevance of the topic and the personal nature of some questions may also have discouraged participation.

This study found that other teachers or co-workers were cited by just over half of participants as being sources of information regarding the HPV vaccine, alongside health professionals and the internet. The Kenyan study by Masika et al. (2015) similarly showed a high reliance on fellow teachers for information, with 30% of participants relying on colleagues. A study among teachers in the Mediterranean likewise found that educators frequently relied on visual and literacy-based media for HPV vaccine information (Keten et al. 2019). This highlights the need to strengthen the information provided to teachers, as doing so will not only better prepare them to address questions from students and parents, but also improve the accuracy of information disseminated among colleagues and through the media sources they commonly rely on.

Limitations

The sample size was smaller than anticipated, and an estimated 25 schools (52.1%) of the 48 primary schools recruited participated in the study, which may limit the generalisability of the results. Low response rate in principals may have resulted in non-response bias and selection bias. Social desirability and recall bias may have influenced participants’ responses regarding their health beliefs and intention to recommend the HPV vaccine. The cross-sectional design of the study limits the ability to establish causality or determine temporal relationships.

Conclusion

This study has shown conclusively that knowledge levels among SHRs and school principals in Mitchells Plain is limited. Consequently, it is recommended that increased emphasis is placed on providing accurate, up to date, evidence-based information to school staff about the vaccine to empower them to guide informed decision-making among fellow school staff, students and parents. Further interventional cohort research may help determine the effect of educational programmes on HPV-related knowledge, beliefs and vaccine advocacy.
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Appendix 1: Questionnaire

Participant number ____

Section 1: For each question, choose the option that applies to you

1. What is your sex?


	Male

	Female



2. Have you undergone regular pap testing?


	Yes

	No

	Pap testing does not apply to me



3. What is your age (please specify in years): ________________

4. Have you or your children received an HPV vaccination?


	Yes

	No



5. What is your current position at the school? Choose one of the following options:


	Teacher/Educator

	Secretary/Administrative staff

	Principal



6a. How many vaccination campaigns have occurred during your employment at the school? ________________________

6b. How many vaccination campaigns have you been involved in during your employment at the school? ________________________

7. How long have you been fulfilling the role of School Health Representative or principal? (years and/months i.e. 5 years and 2 months) ________________________

Section 2: School Structure

The following questions pertain to the school that currently employs you; please choose the option that applies to you:

8. The school is a:


	Primary School

	High School

	Combined (Grade 1–12)



9. The school’s fee structure is:


	Fee-paying

	Non-fee-paying



10. The school is a:


	Mainstream school

	Special needs/ Special education school



11. The school is


	A health-promoting school

	Not a health-promoting school



12. The school is a


	Co-ed school

	Single sex school



Section 3: HPV Awareness and Education

13. For the following question, select every option that applies to you:I get my information about HPV, HPV vaccines and cervical cancer from:


	Television

	Newspapers

	Internet and/or social media

	Doctors and/or nurses

	Teachers and/or co-workers

	Family members and/or relatives

	My children.



14. Have you received any formal education and/or training regarding HPV vaccination, cervical cancer and the HPV vaccination programme in schools?


	Yes

	NoIf you answered yes, in what format did this take place?

	Structured course

	Informal lectures and/or lessons

	Pamphlets

	Videos

	Other: Please specify_______________________________________



Section 4: HPV Knowledge

The following questions are to give you the opportunity to demonstrate your knowledge of HPV. Please answer the following questions by indicating if the statement is true or false: HPV = Human papillomavirus, STIs = Sexually transmitted infections

15. Infection of the cervix with HPV is related to the development of cervical cancer.


	True (Correct = 1 point)

	False

	Do not know



16. Low-risk HPV infection does not cause cervical cancer.


	True (Correct = 1 point)

	False

	Do not know



17. HPV infection of the cervix is usually asymptomatic (does not show symptoms).


	True (Correct = 1 point)

	False

	Do not know



18. Only high-risk HPV infection causes warts around the genitalia.


	True

	False (Correct = 1 point)

	Do not know



19. Low-risk HPV infection causes dysplasia (abnormal changes of cells) of the cervical area.


	True

	False (Correct = 1 point)

	Do not know



20. HPV is a sexually transmitted infection (STI).


	True (Correct = 1 point)

	False

	Do not know



21. HPV can infect the oral cavity, respiratory tract and eyes.


	True (Correct = 1 point)

	False

	Do not know



22. Condoms decrease the risk of becoming infected with HPV.


	True (Correct = 1 point)

	False

	Do not know



23. HPV infection is related to sexual contact.


	True (Correct = 1 point)

	False

	Do not know



24. The incubation period (time between getting infected with a virus and developing symptoms) of HPV varies from several months to more than 1 year.


	True (Correct = 1 point)

	False

	Do not know



25. HPV can cause genital cancer in men.


	True

	False (Correct = 1 point)

	Do not know



26. If immunity is strong enough, HPV infection may gradually disappear.


	True (Correct = 1 point)

	False

	Do not know



27. HPV can be detected on a cervical cytology Pap exam.


	True

	False (Correct = 1 point)

	Do not know



28. Women aged 30–60 are eligible for a free pap smear at a public health facility in South Africa at least once every 10 years.


	True (Correct = 1 point)

	False

	Do not know



29. HPV infection can be treated with drugs and surgery.


	True

	False (Correct = 1 point)

	Do not know



30. Pregnant women with HPV infection can reduce the risk of their newborn getting HPV infection from vaginal delivery by having a Caesarean section instead.


	True (Correct = 1 point)

	False

	Do not know



31. Among those who develop cervical cancer, all of them had genital warts first.


	True

	False (Correct = 1 point)

	Do not know



32. HPV vaccination will reduce the risk of becoming infected with HPV.


	True (Correct = 1 point)

	False

	Do not know



33. HPV infection occurs mostly in women over the age of 25.


	True

	False (Correct = 1 point)

	Do not know



Section 5: Health Beliefs and Intentions

34. Would you recommend your students to get the HPV vaccination?


	Yes

	No

	I am not sure.



35. If your answer is NO, please indicate why? (Choose all that apply)


	I am against all vaccinations.

	The vaccine is not safe.

	The vaccine will make young girls start sexual activity early.

	My religion does not allow vaccination.

	The HPV vaccine is not necessary.

	Other (specify): _________________________________________________



For the each of the following statements, please choose one of the following: agree, disagree or neutral:

[image: images]

**END OF QUESTIONNAIRE. Thank you for your time**

Link to informational video on HPV: https://youtu.be/qF7pBzU4D20?si=lYo1YmoO6Eia58FU. This 3-min video uses infographics to show how HPV may progress to cervical cancer, how the HPV vaccine works and how it was tested for safety and efficacy before it was approved. It was produced by the Danish Medicines Agency, which in partnership with World Health Organization Regional Office for Europe have now made it available for use in other countries.

Appendix 2: Description of knowledge uncertainty variable construction

Knowledge uncertainty was stratified into high (10–19 ‘Do not know’), moderate (5–9 ‘Do not know’) and low (0–4 ‘Do not know’) uncertainty levels, using the 33rd and 66th percentiles as cut-offs, ensuring approximately equal-sized groups. A percentile-based approach was used instead of standard deviation–based cut-offs to avoid reliance on assumptions of normality. The total score, ranging from 0 to 19, reflected the sum of all correct responses.

Appendix 3: Human papillomavirus knowledge scores per question
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Appendix 4: Human papillomavirus health beliefs
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HPV infection is common in South Africa.

| have enough information about HPV to guide my pupils.

| would like to know more about the HPV vaccine.

9-10-year-old girls should get education about sex.

accine-related activities take up too much of the school’s teaching time.

School-based vaccination of children should be continued.
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TABLE 1-A3: Participants’ knowledge of human papillomavirus infection and vaccination (V= 55).

Knowledge questions Correct

n %
Women aged 30-60 are eligible for a free pap smear at a public health facility in South Africa at least 46 83.6
once every 10 years.
HPV vaccination will reduce the risk of becoming infected with HPV. 45 81.8
Infection of the cervix with HPV is related to the development of cervical cancer. 43 782
Condoms decrease the risk of becoming infected with HPV. 34 61.8
Among those who develop cervical cancer, all of them had genital warts first. 27 49.1
HPV infection is related to sexual contact. 26 473
HPV infection occurs mostly in women over the age of 25. 21 382
The incubation period (time between getting infected with a virus and developing symptoms) of HPV 20 36.4
varies from several months to more than 1 year.
HPV infection of the cervix is usually asymptomatic (does not show symptoms). 19 345
HPV can cause genital cancer in men. 19 345
HPV can infect the oral cavity, respiratory tract and eyes. 18 327
HPV is a sexually transmitted infection (STI). 14 255
Pregnant women with HPV infection can reduce the risk of their newborn getting HPV infection from 14 255
vaginal delivery by having a Caesarean section instead.
Only high-risk HPV infection causes warts around the genitalia. 12 218
If your immunity is strong enough, HPV infection may gradually disappear. 11 20.0
Low-risk HPV infection does not cause cervical cancer. 10 182
HPV infection can be treated with drugs and surgery. 6 109
Low-risk HPV infection causes dysplasia (abnormal changes of cells) of the cervical area. 5 9.1
HPV can be detected on a cervical cytology Pap exam. i 18

Source: Adapted from Kim, HW., 2012, ‘Knowledge about human papillomavirus (HPV), and health beliefs and intention to recommend HPV vaccination for girls and boys among Korean health
teachers’, Vaccine 30(36), 5327-5334. https://doi.org/10.1016/j.vaccine.2012.06.040
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TABLE 5: Intention to recommend the human papillomavirus vaccine (N = 55).

Intention to recommend the HPV vaccine n %

Yes a7 85.5
| am not sure 7 12.7
No 1 1.8

HPV, human papillomavirus.
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TABLE 6: Human papillomavirus campaign and training experience (N = 55).

Staff position

Vaccination campaigns during employment Vaccination campa
n Mean  Median s.d. Min Max n Mean Median s.d. Min Max Yes No
n % n %
Teacher 42 52 5.0 32 o 12 42 31 3.0 29 0 11 8 19.0 34 81.0
Admin staff 5 7.6 2.0 34 3 11 5 7.0 7.0 32 3 1 2 40.0 3 60.0
Principal 8 5.0 4.0 3.0 2 11 8 36 25 36 0 11 i 125 7 875

s.d. standard deviation: Min, minimum: Max, maximum.
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TABLE 3: Knowledge scores (N = 55).

Variables Knowledge Score (out of 19)

n Mean s.d. Min Max
Position
Teacher 42 6.98 297 1 14
Admin staff 5 9.40 3.05 6 13
Principal 8 6.25 468 0 13
Total 55 7.09 3.29 0 14

s.d. standard deviation: Min, minimum;: Max, maximum.
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TABLE 4: Knowledge uncertainty (N = 55).

Variable Knowledge uncertainty (out of 19)

n Mean s.d. Min Max
Position
Teacher 42 6.93 477 0 17
Admin staff 5 4.80 3.96 0 1
Principal 8 7.38 737 0 19
Total 55 6.80 5.09 0 19

s.d., standard deviation; Min, minimum; Max, maximum.

Note: High knowledge uncertainty (10-19 ‘Do not know’). Moderate knowledge uncertainty
(5-9 ‘Do not know’). Low knowledge uncertainty (04 ‘Do not know’).
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TABLE 1: Participant demographics (V

Frequency n %
Sex

Female 48 87.3
Male 7 127
Age (years)

21-30 1 20.0
31-40 12 218
41-50 9 164
51-60 22 40.0
>61 1 18
Undergone regular cervical smear exam

Yes 26 473
No 22 40.0
Cervical smear not 7 127
applicable

Received an HPV vaccine (participant or their child)

Yes 12 218
No 43 782
Position

Teacher 42 76.4
Admin staff 5 9.1
Principal 8 145

HPV, human papillomavirus.
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TABLE 2: Schools’ characteristics (V= 55).

Frequency n %
School type

Combined (Grade 1-12) 4 73
Primary school 51 92.7
Fee structure

Fee-paying 9 16.4
Non-fee paying 46 836
Education system

Mainstream public school 51 92.7
Special education school 4 73

WHO health promoting school
Health promoting 53 9.4
Non-health promoting 2 36
School gender composition

Co-educational 55 100.0
WHO, World Health Organization.
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FIGURE 1: Proportion of participants who get human papillomavirus information
from each source.
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TABLE 1-A4: Human papillomavirus vaccine health beliefs (V= 55).

Health belief statements Agree Disagree Neutral
n % n % n %

All 9-10-year-old girls should get the HPV vaccine. 40 727 a 73 11 20.0
Teacher 30 714 3 il 9 214
Admin staff 3 60.0 1 20.0 1 20.0
Principal 7 87.5 0 0.0 1 125
HPV infection is common in South Africa. 35 63.6 2 3.6 18 327
Teacher 26 61.9 2 48 14 333
Admin staff 5 100.0 0 0.0 o 0.0
Principal 4 50.0 0 0.0 4 50.0
| would like to know more about the HPV vaccine. a4 80.0 2 3.6 9 16.4
Teacher 34 81.0 2 48 6 143
Admin staff 4 80.0 0 0.0 1 20.0
Principal 6 75.0 0 0.0 2 25.0
9-10-year-old girls should get education about sex. 2 436 12 218 19 345
Teacher 19 452 7 16.7 16 38.1
Admin staff 2 40.0 2 40.0 1 20.0
Principal 3 375 3 375 2 25.0
Vaccine-related activities take up too much of the school’s a 73 35 63.6 16 29.1
teaching time.

Teacher 2 48 27 64.3 13 31.0
Admin staff il 200 2 40.0 2 40.0
Principal 1 1255 6 75.0 1 125
school-based vaccination of children should be continued. a9 89.1 1 18 5 9.1
Teacher 37 88.1 0 0.0 5 11.9
Admin staff 5 100.0 0 0.0 o 0.0
Principal 7 87.5 1 125 o 0.0
| have enough information about HPV to guide my pupils. 5 9.1 32 58.2 18 327
Teacher 4 9.5 24 57.1 14 333
Admin staff il 20.0 2 40.0 2 40.0
Principal 0 0.0 6 75.0 2 25.0

Source: Adapted from Masika, M.M., Ogembo, J.G., Chabeda, S\V., Wamai, R.G. & Mugo, ., 2015, ‘Knowledge on HPV vaccine and cervical cancer facilitates vaccine acceptability among school
teachers in Kitui County, Kenya’, PLoS One 10(8), 0135563 https://doi.org/10.1371/journal.pone.0135563





