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Abstract

Background: Human Papillomavirus (HPV) is the cause
of cervical cancer and a significant health problem in the
population. Although the HPV vaccine is safe and effective,
low vaccination coverage is a significant barrier especially
in resource poor countries such as Pakistan. In 2025, the
HPV vaccine was implemented in the national
immunization program of Pakistan in a young group of
girls in Lahore.

Objectives: To assess the impact of parents' knowledge,
attitudes, and religious-cultural beliefs on HPV vaccine
hesitancy among parents of adolescent girls in Lahore
Methodology: We conducted a cross-sectional study of
parents of adolescent girls (9-14 years) in Lahore. We
recruited 252 parents from public and private schools and
vaccination centres using a convenient sampling technique.
Pre-tested questionnaire was used for collect the data which
were comprise of questions related to knowledge, attitudes,
religious-cultural  practices and vaccine hesitancy.
Inferential statistics were determining the relationships
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between independent variables and vaccine hesitancy with p-value below than 0.5 as
statistically significant.

Results: Our research showed significant associations between parental knowledge,
attitudes, cultural religious beliefs and HPV vaccine hesitancy. We anticipated that the
more knowledgeable parents are the more favorable their attitudes towards the vaccine
and the less impact of cultural-religious beliefs, the less likely they are to be hesitant.
Similarly, positive attitudes and greater knowledge were predicted greater vaccine
acceptance.

Conclusion: This study concluded that HPV vaccine hesitancy among parents of
adolescent girls in Lahore was mainly influenced by inadequate knowledge, negative
attitudes, and religious-cultural beliefs. Improving parental awareness through
culturally sensitive education and strong healthcare provider recommendations can
increase confidence in HPV vaccination. These strategies may enhance vaccine uptake
and help reduce the burden of HPV-related diseases, including cervical cancer, in
Pakistan.

INTRODUCTION

The most worldwide sexually transmitted virus is human papillomavirus (HPV), which
is genetically and clinically classified into genital, non- genital and epidermodysplasia
verruciform is types, and causes almost all the global cancers and almost all cervical
cancers (the fourth most common cancer in women) (WHO\UNICEF, 2023). Human
Papillomavirus Infection (HPV) is a nonenveloped, double stranded and circular DNA
virus that mostly infects the skin and mucosal epithelium. It has a broad spectrum of
clinical features such as benign tumors to cancer. In particular, most cervical cancers
are caused by high risk types of HPV including HPV-16 and HPV-18 (1).

As the second-largest city, Lahore has a diversity of socioeconomic classes, a dual
system of public and private health care; and a mix of religious cultural beliefs and
modernization. Together with the previous distrust in the vaccination program,
urbanization and education levels, influence the parental attitude and behavior (Public
Health Implications Study Pakistan,2024). This is where knowledge, attitudes and
cultural religious beliefs interplay is important in designing a communication and
delivery plan for HPV vaccination (2).

Human papillomavirus (HPV)-caused cancer is one of the most significant problems in
the global population health, as it is the cause of the fourth most prevalent cancer in
women cervical cancer. The consequence of persistent HPV infection is cervical cancer
and it causes vulvar, vaginal, anal, penile and oropharyngeal cancer. Cervical cancer
can be prevented by HPV vaccination, screening and early detection but the vaccine is
not common in most countries including Brazil. Low and falling coverage rates are
worrying, even with safe and effective vaccines and recent changes to policy to supply
a single dose. This is partly due to vaccine hesitancy, which is the refusal or delay in
accepting a vaccine when it's available. Understanding the factors of hesitancy is
important to increase vaccine coverage and prevent future human papillomavirus (HPV)
cancers (3).

Despite the proven safety and effectiveness of the HPV vaccine, vaccination coverage
among adolescent girls in Pakistan remains low. This study aims to assess how parents'
knowledge, attitudes, and religious-cultural beliefs influence HPV vaccine hesitancy in
Lahore. Understanding these factors will help identify barriers to vaccine acceptance
and support the development of culturally appropriate educational interventions and
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public health policies. Ultimately, the findings will contribute to improving HPV
vaccination uptake and reducing the burden of HPV-related diseases in Pakistan.

LITERATURE REVIEW

Aldawood et al. (2023) performed a cross-sectional research on Saudi Arabian health
college students to establish their knowledge and vaccine hesitancy regarding HPV
vaccine. The authors have indicated low level of vaccination (5.2) and high level of
overall reluctance (59.1%). In particular, men are more reluctant (75.9) than women
because they believe that they do not need to be vaccinated. This paper finds that the
knowledge gap can be addressed through teaching the specifics of the HPV vaccine in
the universities and training future health care professionals who was become the agents
of community vaccinations (31).

Zakhour et al. (2023) find out the factors that contribute to the unwillingness of parents
to have their children vaccinated against HPV in Lebanon, Zakhour conducted a cross-
sectional study in the Middle East. It was discovered that the majority of the parents
(60%), who knew about the vaccine were not or would not have their children
vaccinated, although they had positive attitudes towards vaccines. The chief causes of
reluctance were that the pediatrician did not recommend the vaccine and the parent felt
that there was inadequate information about the vaccine. To my surprise, the influence
of culture/religion and cost were not regarded as significant. The authors suggest the
primary intervention activities to be the process of informing parents of the advantages
and dangers of the vaccine, and the process of making sure that Lebanese doctors can
deliver the parents with the information that is both reliable and free of gender and bias
(32).

Ou et al. (2023) studied the effectiveness of the mobile health (mHealth) interventions
in adolescent and parental promotion of HPV vaccination was also explored. They
examined 17 studies and discovered that among all the mHealth interventions,
involving text messaging, mobile phone applications and video, 88% of the
interventions positively influenced knowledge of HPV, intention to vaccinate or
vaccine initiation. The most effective were interventions that actively employed the
behavioral change theories to the interventions and had a culture-based approach that
allowed the personalization of the information. The authors state that mHealth has
proven to be a practical approach that can be utilized in order to close the gap in the
HPV vaccination but further studies are required to implement theories and overcome
the issue of cultural irrelevance among the various communities (33).

Hittson et al. (2023) conducted a study on how college students perceive the Human
Papillomavirus (HPV) vaccine and religion. It is both a complicated problem and a
question of morality, religion and health. Apparently, highly religious college students
are more apt to be vaccine-resistant primarily due to the assumptions about the
connection between HPV vaccination and sex (as well as the moral meaning of sex).
The absence of information and reasons based on faith also contributed to the lack of
information about vaccination. On the other hand, the students who indicated that they
believed vaccination is a preventive measure of health despite sexual contact were more
accepted. The authors infer that culturally and faithbased amicable health
communication is necessary to avert the misconception and encourage human
papillomavirus [HPV] vaccination among faith-based students (34).

Winarto et al. (2022) investigated the human papillomavirus (HPV) vaccination,
cervical cancer (CC) and its knowledge, attitudes and practices (KAP) of human
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papillomavirus infection among urban residents in Jakarta, Indonesia. The findings
were that the knowledge and positive attitude of the respondents were good, but their
preventive practices were poor. The key determinants of the higher knowledge and the
positive attitudes of the respondents were the female sex, education and mother
education. Moreover, the enhanced knowledge and attitudes were also strongly
associated with the enhanced prevention practices and immunizations. The paper has
addressed the role of education and socio-demographic attributes in enhancing
knowledge and practice as far as HPV and the necessity of incorporating some of the
public health strategies in order to maximize the rate of vaccination and cervical cancer
prevention (35).

Btoush et al. (2022) studied in the state of New Jersey was a cross-sectional study in
order to identify the factors that might have contributed to the decision to recommend
HPV vaccination of adolescents by health-care providers (HCPs). The sample size of
390 HCP (health care providers) included doctors and nurse practitioners in the field of
pediatrics, family medicine and women health. The researchers discovered that the
older adolescents (73 per cent) were rated higher than younger adolescents (56 per cent).
The variables that were linked with a higher recommendation were that the pediatrician
was more knowledgeable about the provider, had less concerns regarding the safety of
the vaccine and a larger proportion of minority patients and patients with private health
insurance were represented in their practice. The findings of the study show that
provider education, myths surrounding the vaccine and provider environment that favor
beneficial practice are all issues that should be dealt with to improve the rate of HPV
vaccine (36).

Smolarczyk et al. (2022) researched in Poland to learn more about parental knowledge
and attitude towards HPV infection and vaccination. Knowledge of HPV and general
was very low with 62.5% of 288 parents aware of HPV and an average of 49.4 percent
of parents answering the questions correctly. Increased education and knowledge levels
but not age, sex and location were important correlates of positive attitude towards
vaccination. The paper has shown that there are numerous misconceptions about HPV
transmission and prevention and no money and information resources support
vaccination. It should be mentioned that 55% of parents would vaccinate their children
in case it was free. The research indicates that there is a necessity to implement
educational initiatives that were facilitate the acceptance and awareness of Polish
parents about the importance of the HPV vaccination (37).

MATERIAL AND METHODS

This study employed a cross-sectional analytical study design to assess HPV vaccine
hesitancy among parents of adolescent girls. A cross-sectional design was considered
appropriate because it enabled the collection of data from a large population within a
relatively short period, making it both time-efficient and cost-effective. The study
included 252 participants. It also facilitated the examination of the relationship between
the independent variables parents' knowledge, attitudes, and religious-cultural beliefs
and the dependent variable, HPV vaccine hesitancy.

The study was conducted in Lahore, Punjab, Pakistan, at selected public and private
secondary schools and community immunization centers participating in the national
HPV vaccination program. Recruiting participants from multiple settings ensured
representation of parents from diverse socioeconomic and cultural backgrounds,
providing a comprehensive understanding of the factors influencing HPV vaccine
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hesitancy. The study was completed within 4 months following approval from the
Institutional Review Board (IRB).

The study population consisted of parents of adolescent girls aged 9-14 years who were
residents of Lahore. Parents of girls younger than 9 years or older than 14 years were
excluded, as these age groups fell outside the recommended target population for HPV
vaccination. Participants were selected using a convenience sampling technique, a non-
probability sampling method in which eligible participants were recruited based on their
accessibility and willingness to participate. This approach was considered practical and
feasible within the available time and resources for the study.

RESULTS

Age, gender, marriage status, education and occupation of the respondents (n=252)
were explored using descriptive statistics. While data for the age and gender variables
was obtained for all 252 respondents, the data for the marital status and occupation
variables was obtained for 252 and 252 respondents respectively. The respondents’
mean and median age were 1.69 and 2.00 respectively while the mean and mode for
gender were 1.68 and 2 respectively, showing the gender that was most common.
Marital status was slightly biased towards a certain group, with a mean of 1.06 and a
mode of 1. The socioeconomic characteristics of the respondents show that they were
quite educated (Mean=4.68, Median=5.00). The variable of occupation was more
evenly distributed with a mean of 2.85 and mode of 3.

Statistics for the variables Age of Respondent, Gender of Respondent, Marital
Status of Respondent, Education Level of Respondent, Occupation of Respondent

Age of | Gender of | Marital Education | Occupation
Respondent | Respondent | Status of Level of | of
Respondent | Respondent | Respondent
N | Valid 252 252 252 252 252
Missing | O 0 0 0 0
Mean 1.69 1.68 1.06 4.68 2.85
Median 2.00 2.00 1.00 5.00 3.00
Mode 2 2 1 5 3
Std. Deviation | .657 468 .328 1.134 .981
Variance 431 219 .108 1.285 962
Sum 425 423 268 1180 719

A range of descriptive statistics were used to assess the socioeconomic background and
level of knowledge of the respondents, revealing a strong level of basic awareness of
HPV. A total of 252 respondents reported their monthly household income with a mean
of 2.71 and a median of 3.00, implying a middle-income earned by the sample.
Knowledge of the HPV vaccine was almost universal with a mode of 1 and a low
standard deviation of .451, suggesting a high degree of agreement. And the respondents
were well-informed about the relation between the virus and health effects, as both the
awareness that HPV causes cervical cancer and belief in the vaccine's efficacy as a
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preventative measure yielded the same mean of 1.40 and median of 1.00. Although
awareness about the vaccine's inclusion in the national immunization program in
Pakistan was less unanimous (as shown by the higher mean of 1.60 and standard
deviation of .830), a majority of respondents were still positive with a mode of 1.
Education Level of Respondent

Frequency | Percent | Valid Percent | Cumulative
Percent

Valid | No Formal Education | 4 1.6 1.6 1.6
Primary 9 3.6 3.6 5.2
Secondary 26 10.3 10.3 15.5
Higher Secondary 42 16.7 16.7 321
Graduate 114 45.2 45.2 77.4
Postgraduate 57 22.6 22.6 100.0
Total 252 100.0 100.0

Education Level of Respondent

[ No Formal Education
M Primary

M Secondary

[ Higher Secondary

[ Graduate

M Postgraduate

Pie Chart for the variable Education level of respondent

The pie chart displays the distribution of participants' of Education Status of the
respondents with the largest part of the chart is taken up by Graduates (yellow) with a
number of 114, Postgraduates (zinc) with 57 participants, Higher secondary (orange)
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with 42 participants, Secondary (green) with 26 participants, Primary (red) with 9
participants and No formal education (blue) with 4 participants.

HPV is a virus that can cause cervical cancer

Frequency Percent Valid Percent | Cumulative
Percent
Valid | Agree 196 77.8 77.8 77.8
Disagree 12 4.8 4.8 82.5
Not Sure 44 17.5 17.5 100.0
Total 252 100.0 100.0

HPV is a virus that can cause cervical cancer.
HAgree
M Disagree
W Not Sure

Frequency Analysis for the variable HPV is a virus that can cause
cervical cancer.
The pie chart below shows the distribution of the three categories of respondent with
Agree (blue) as the highest with 196 respondents, Not sure (green) of 44 respondents
and disagree (red) of 12 respondents.

The analysis assesses the link between public awareness of the HPV vaccine's inclusion
in Pakistan's national vaccination program and opinions about its safety and
effectiveness. 134 out of 158 people who were aware of the national program also
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agreed that the vaccine is safe and effective, according to the contingency cross-
tabulation, which shows a substantial alignment in responses. Perceptions of the
vaccine's safety and efficacy and knowledge of its national program status are
statistically significantly correlated (x?(4) = 68.433, p <.001), according to a Pearson
Chi-Square test. This suggests that positive safety perceptions are closely associated
with knowledge of official program integration.

DISCUSSION

Our study found that parental knowledge and attitudes were significantly associated
with HPV vaccine hesitancy among parents of adolescent girls in Lahore. Parents with
inadequate knowledge and negative attitudes were more likely to hesitate or refuse HPV
vaccination. These findings are consistent with previous research, which reported that
concerns regarding vaccine safety, effectiveness, and necessity strongly influence
parental vaccination decisions and reduce vaccine uptake (62).

Our findings also demonstrated that parents' religious and cultural beliefs contributed
to HPV vaccine hesitancy. Similar findings were reported by previous studies, which
showed that misconceptions, cultural norms, and lack of trust in vaccination programs
negatively affect HPV vaccine acceptance. These studies emphasized that culturally
appropriate education and effective communication can improve parental confidence
and vaccination rates (64).

The present study supports earlier evidence that healthcare providers have an important
role in reducing HPV vaccine hesitancy. Previous research found that providers with
greater confidence and better communication skills were more likely to recommend
HPV vaccination successfully, whereas limited communication and perceived parental
resistance reduced vaccine recommendations. These findings highlight the need for
healthcare provider training to improve vaccine acceptance (66).

Our study further highlights the public health importance of addressing HPV vaccine
hesitancy to improve vaccination coverage. This finding agrees with previous evidence
showing that low HPV vaccine uptake increases the future burden of cervical cancer
and other HPV-related diseases. Earlier studies concluded that strengthening public
awareness, healthcare provider recommendations, and evidence-based vaccination
policies is essential for improving HPV vaccine coverage and reducing HPV-related
morbidity and mortality (67).

Our study found that inadequate knowledge and negative perceptions were important
contributors to HPV vaccine hesitancy among parents. Similar findings were reported
in a 2023 survey conducted in France, which showed that fear of side effects, limited
knowledge about HPV, and low perceived risk reduced vaccine acceptance. The study
also emphasized that parental attitudes and trust in healthcare providers significantly
influenced vaccination decisions, highlighting the need for targeted educational
interventions and effective communication to improve HPV vaccine uptake (68).

Our findings also support previous evidence that HPV vaccine hesitancy is often driven
by uncertainty rather than complete refusal. Beavis et al. reported that parents
commonly delayed vaccination because of concerns about vaccine safety, insufficient
information, and the belief that their children were not at immediate risk of HPV
infection. The authors concluded that strong healthcare provider recommendations,
respectful communication, and evidence-based counseling were effective in improving
parental confidence and increasing HPV vaccination acceptance among adolescents
(69).
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CONCLUSION

This study concluded that HPV vaccine hesitancy among parents of adolescent girls in
Lahore is influenced by multiple factors, including inadequate knowledge, negative
attitudes, and religious-cultural beliefs. Limited awareness, misconceptions, and
concerns about vaccine safety and effectiveness were major barriers to vaccine
acceptance. Cultural norms, religious perceptions, and trust in healthcare providers also
played a significant role in parental decision-making. The findings emphasize the need
for culturally sensitive health education, evidence-based communication, and stronger
healthcare provider recommendations to improve vaccine confidence. Strengthening
public awareness and addressing misinformation can enhance parental acceptance of
HPV vaccination. These interventions may increase HPV vaccine coverage and
contribute to reducing the burden of HPV-related diseases, including cervical cancer,
in Pakistan.

RECOMMENDATIONS

Based on the study findings, it is recommended that culturally sensitive educational
programs and community awareness campaigns be implemented to improve parental
knowledge and address misconceptions regarding HPV vaccination. Healthcare
professionals should be trained to provide clear, evidence-based vaccine
recommendations and counseling to parents. The government should strengthen HPV
vaccination policies by integrating the vaccine into routine immunization programs and
ensuring affordable or free access. Future studies should employ probability sampling
techniques, include rural populations, and incorporate qualitative methods to gain a
more comprehensive understanding of the factors influencing HPV vaccine hesitancy.

LIMITATIONS OF THE STUDY

This study had several limitations. The use of convenience sampling and recruitment
from urban Lahore may have limited the generalizability of the findings to the wider
Pakistani population. Data were collected through self-administered questionnaires,
which are subject to recall and social desirability bias, and incomplete responses
reduced the final sample size. In addition, the cross-sectional design and relatively short
study duration did not allow assessment of changes in parental attitudes over time.
Finally, the absence of qualitative interviews limited an in-depth exploration of cultural
and religious beliefs influencing HPV vaccine hesitancy.
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