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Abstract

Human Papillomavirus (HPV) persists as one of the most widespread sexually

transmitted viral infections of the reproductive tract. HPV affects most sexu-

ally active individuals, with recurrent infections possible. Knowledge gaps and

vaccination fear among parents of adolescents have emerged as significant public

health concerns, strongly influencing parental attitudes toward HPV vaccination.

Since adolescent vaccination depends on parental consent, this study aimed to

assess the impact of knowledge on vaccination fear and attitudes toward HPV

among parents of adolescents aged 9 to 17 years. A sample of 250 parents of

adolescents was recruited through convenience sampling from schools and colleges

in Islamabad and Rawalpindi as recruitment points because they provided access

to parents of eligible adolescents. Standardized instruments including the HPV

Knowledge Questionnaire (HPV-KQ), Vaccination Fear Scale (VFS), and Car-

olina HPV Immunization Attitudes and Belief Scale (CHIAS) were used. Data

were analyzed using SPSS through descriptive statistics, independent-samples t-

tests, one-way ANOVA, Pearson’s correlation, and simple linear regression. The

findings revealed that parents of male adolescents reported higher vaccination fear

and more negative attitudes than parents of female adolescents, while joint-family

parents reported higher vaccination fear and more negative attitudes than nuclear-

family parents. Lastly, lower education was also associated with higher vaccination

fear and more negative attitudes, particularly among secondary-educated parents.

However, knowledge did not significantly differ according to adolescent gender or

family system. These findings highlight the importance of multifaceted awareness-

based programs, seminars, and workshops that not only improve HPV knowledge

but also address vaccination fears and other factors influencing parental attitudes

toward HPV vaccination.

Keywords: HPV knowledge, vaccination fear, parental attitudes, ado-

lescents .
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Chapter 1

Introduction

1.1 Background of the Study

Human Papillomavirus (HPV) is one of the most common Sexually Transmitted

Infections (STIs) in the world, affecting both men and women soon after sexual

activity (World Health Organization, 2024; Bruni et al., 2023). While most infec-

tions are asymptomatic and self-limiting, high-risk strains of HPV can lead to se-

rious health issues, such as cervical, anogenital and oropharyngeal cancers (World

Health Organization, 2024). There are over 200 known types of HPV; HPV-16

and HPV-18 are most clinically relevant and are responsible for the majority of

cervical cancer cases worldwide (International Agency for Research on Cancer,

2024b). HPV is no longer viewed exclusively as a sexually transmitted infection,

but rather as a major global public health concern that requires urgent prevention

efforts due to its strong link to cancer development (Egawa, 2023). The increasing

phenomenon has sparked the importance of considering psychosocial and behav-

ioral determinants of vaccine uptake in communities (World Health Organization,

2025). This is especially concerning when HPV infection is associated with the de-

velopment of cervical cancer, which is the leading cause of cancer-related mortality

among women globally (World Health Organization, 2024). Cervical cancer is cur-

rently the fourth leading cause of cancer in women with some 660,000 new cases

and more than 350,000 deaths reported every year worldwide (World Health Or-

ganization, 2025). Cervical cancer is mostly preventable, and disproportionately

1
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affects women in low and middle income countries where health systems, screening

and prevention programmes are poor. However, high income countries have made

huge strides in lowering rates of cervical cancer through organized screening and

the implementation of HPV vaccination (Simms et al., 2023). However, despite

low awareness, diagnosis and provision of HPV prevention, the HPV-related dis-

ease is still responsible for ongoing burden in developing countries (Bruni et al.,

2023). These ongoing differences underscore the importance of raising awareness

in the community and advocating for preventive health measures as a key public

health tool in the battle against HPV-related diseases around the world.

HPV-related diseases are recognized but emerging public health problem in Pak-

istan. Various information centers estimate that there are 5,000-6,000 new cases of

cervical cancer annually in women aged 15-44 (International Agency for Research

on Cancer, 2024a). HPV vaccines are safe and effective and are available globally,

but uptake of HPV vaccination in Pakistan is very low, largely because of low HPV

vaccine awareness among parents and low engagement in preventive health behav-

iors among them (World Health Organization, 2024). The study findings found

that only a minority of parents of adolescent (less than one-third) have adequate

knowledge of HPV and its vaccine in South Asian contexts. Fear, misinformation,

and lack of trustworthy information are key determinants of vaccine uptake (Bruni

et al., 2023).

Parental knowledge plays a crucial role in adolescents’ vaccine uptake, as ado-

lescent decisions on immunizations often depend on parents’ decisions. Further

findings reveal a strong association between levels of HPV vaccine uptake and

increased knowledge, as well as positive parental attitudes (United Nations Chil-

dren’s Fund, 2024). Cultural taboos about sexual and reproductive health are

also a barrier on discussions about HPV and can delay or prevent parents from

making decisions about HPV vaccines in the Pakistani context (Ali et al., 2025c).

Consequently, limited awareness remains a strong determinant of HPV vaccination

uptake in adolescents, leaving them at a higher risk of HPV-related cancers in the

future.
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Given the increasing impact of HPV-related diseases, HPV vaccination is one

of the most powerful preventive health interventions available worldwide (World

Health Organization, 2024). Despite its relative novelty, HPV immunization has

been shown to significantly reduce HPV infection, genital warts and precancerous

cervical abnormalities from high-risk HPV strains in recent studies (Drolet et al.,

2023). Currently, three vaccines are widely available and provide immunity against

the most common HPV strains associated with cervical cancer, namely Cervarix,

Gardasil and Gardasil-9 (Watson et al., 2023). Further research has shown that

the HPV vaccines are also safe, well tolerated and capable of generating lifelong

immunity to a persistent HPV infection (Gargano et al., 2024).

In the last decade, HPV vaccination programmes have been launched in more than

80 countries and many of these have established significant reductions in HPV

prevalence and cervical abnormalities (Bruni et al., 2023). However, the cover-

age of vaccines has not been uniform across communities, meanwhile knowledge

and parental attitudes towards vaccines differ (World Health Organization, 2025).

Parents of adolescents are the most important target group for HPV prevention

as HPV vaccination is most effectively introduced into the adolescent’s immuniza-

tion schedule, before exposure to HPV has occurred (World Health Organization,

2024). The HPV vaccine is recommended for routine use in adolescents between

the ages of 9 and 14 by leading global health agencies (Centers for Disease Control

and Prevention, 2024). However, parents’ attitudes toward HPV vaccination are

strongly affected by their prior knowledge toward Human Papillomavirus, which

can affect their vaccination fear and parental attitudes toward taking the HPV

vaccine (Gold et al., 2023).

1.1.1 Knowledge

Conceptualization of knowledge is a requirement for understanding HPV vaccina-

tion recommendations because it is a fundamental factor underlying vaccination

fear and parental attitude. In this study, knowledge is defined as an individual fac-

tual understanding and awareness of human papillomavirus (HPV), including its
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transmission, associated with health risks, prevention and its vaccination. Greater

knowledge facilitates informed decision making and is associated with vaccine ac-

ceptance and other preventive health behaviors (Fiegler-Rudol and Kasperczyk,

2024). This captures the levels to which parents of adolescents know HPV is a

sexually transmitted infection that can cause cervical cancer and other health con-

ditions, and to which they know their adolescents are eligible, safe and effective

for vaccination. Within this context, knowledge serves as a critical determinant of

disease and understanding of vaccine. Such knowledge shapes parental attitudes

and intentions towards vaccination. Insufficient knowledge may foster confusion,

concerns about vaccine safety and cultural reservations all of which leads towards

vaccination fear (Gilkey et al., 2021). These fears can negatively affect attitudes

and lead to vaccination fear as well as vaccine refusal. On the other hand, adequate

and accurate information reduces uncertainty and fear, strengthens the perceived

benefits of vaccination, and promotes positive parental attitudes towards HPV

vaccination (Patel et al., 2024). Hence, knowledge is an important factor which

can exacerbate or mitigate vaccination fear, depending on the accuracy and com-

prehensiveness of the knowledge.

HPV is a significantly underutilized public health problem in the Pakistani con-

text, particularly for parents, who have the authority right about vaccination of

adolescents. There is a growing body of evidence in Pakistan regarding low aware-

ness of HPV infection and its associated HPV vaccine in the general population,

including very low awareness of the link between HPV and cervical cancer (Zaheer

et al., 2025). A cross-sectional study in Pakistan however showed that there were

significant gaps in the knowledge of the community regarding HPV as a cause

of cancer with just moderate number of participants aware of HPV as a cancer-

causing virus (Shamsi et al., 2024a). Similarly, in Pakistan, another study reported

low awareness among parents and widespread misconceptions as major factors that

led to low vaccination rates and reluctance for routine adolescent’s immunization

practices (Ateeq et al., 2022). In Pakistan, these gaps are especially significant

in parent knowledge as it directly impacts vaccination fear among parents of ado-

lescents. Despite this, parents have HPV immunization vaccine resistance, which
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is caused by a lack of awareness, cultural issues pertaining to sexual health, and

misconceptions about HPV being associated with sexual activity (Khowaja et al.,

2022). Therefore, lack of knowledge not only reduces vaccine uptake but also in-

creases vaccination fear and can lead to negative parental attitudes towards HPV

vaccines. Therefore, improving parental knowledge in Pakistan is an essential in-

tervention to reduce the fear around vaccination and promote positive attitudes

to help facilitate HPV vaccination uptake among adolescents.

1.1.2 Vaccination Fear

Parents’ concerns about vaccines are especially prevalent when it comes to Human

Papillomavirus (HPV) partly because there is limited knowledge and misinforma-

tion about its transmission and the link between cervical cancer and HPV. Vacci-

nation fear refers to parents’ psychological response to the vaccine, characterized

by worry and apprehension regarding its safety, potential side effects, and per-

ceived effectiveness. It reflects the level of perceived threat of vaccinations (Gilkey

et al., 2021). International research indicates that more knowledgeable parents

have more accurate perceptions, a better understanding of vaccine information,

and less safety concerns. This misinformation contributes to vaccine inaccurate or

refusal to vaccinate their adolescents.

Misinformation and low health literacy are found to be significant contributors to

HPV vaccine refusal on a large-scale level in both high-income, low- and middle-

income countries (Larson et al., 2023). The HPV vaccination fear by the parents of

adolescents is a prime factor, which is widely influenced by lack of understanding

of HPV globally. However, people who do not fully understand the links between

HPV and genital warts, or confuse HPV with the reflection of thinking it is of

bad sexual behavior often make decisions based on emotion instead of knowledge

and facts (Noreen et al., 2024). These fears are compounded by community myths

and misinformation, and by societal norms of the era, including negative attitudes

held by parents toward vaccines, distrust of health systems, and decreased en-

thusiasm for vaccination uptake (Salleh et al., 2024; World Health Organization,
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2025). However, another important finding from international research is that, in

some contexts, an increase in exposure to HPV-related information, particularly

when presented as a risk without any accompanying information about prevention,

may actually lead to a short-term increase in vaccination fear, particularly among

parents with low baseline level of trust in vaccines (Walker, 2023). The connection

between knowledge and vaccination fear is not as simple as it may seem. Parental

knowledge is very low in Pakistan and knowledge is a very important factor that

can influence the vaccination fear and acceptance of HPV vaccination. Evidence

from within the country has been consistently found to lack understanding of HPV

infection, its causal link with cervical cancer and the presence of HPV preventive

vaccines (Zaheer et al., 2025). In one instance, cross-sectional study has shown

that there is a significant proportion of parents with incorrect information on how

HPV is transmitted, which directly affected their vaccination fear, misinformation,

and reluctance to vaccinate their adolescents (Shamsi et al., 2024a). Similarly, an-

other study found that parental misconceptions particularly the notion that HPV

vaccination might encourage early sexual activity was strongly correlated with

vaccination fear and refusal (Ateeq et al., 2022). Such fear, coupled with poor

educational facilities, can result in further negative thoughts, stigmatization and

avoidance of preventive health services. Parents might not be comfortable talking

about HPV-related issues or might opt out of vaccinating their adolescent because

of social stigma, which can also reduce HPV vaccine uptake (Khowaja et al.,

2022). Accordingly, these findings indicate that knowledge is the best predictor

of vaccination fear and Pakistan based data reinforces that lack of knowledge and

misinformation greatly enhance vaccination fear and hinder vaccination uptake.

1.1.3 Parental Attitudes

To grasp the meaning of these culturally located attitudes in terms of actual vac-

cination experiences, it is necessary to analyze the epistemological stance and

concerns that govern parental attitude processes in different socio-cultural con-

texts. Parental attitudes towards HPV vaccines are an important determinant

of adolescent immunization. Parental attitudes reflect their beliefs, perceptions,
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and feelings about the vaccine and all of these factors affect parents’ willingness

to immunize adolescents (Reiter et al., 2023). The results of new studies indicate

that the attitudes formed in the context of HPV are strongly influenced by the

social and cultural meaning assigned to the disease, especially when it is seen as

a sexually transmitted infection (World Health Organization, 2024). This type

of classification can sometimes lead to emotional discomfort, moral concerns and

stigma among parents which can decrease attendance for adolescent preventive

health services (Noreen et al., 2024). Beyond biomedical information, emotional

reactions and cultural ideas about HPV have an impact on parental attitudes,

and can reduce vaccine uptake; this is why parental attitudes should be taken

into account. But parents in many communities may be aware of the benefits of

HPV prevention yet not ready to do so due to concern about social stigma or fear

that HPV vaccines might encourage adolescents to become sexually active at an

earlier age (Machalek et al., 2023). Such beliefs are correlated with subliminal fear

of societal rejection and parents’ sense of responsibility, which are still significant

factors in vaccination fear (World Health Organization, 2025). However, if the

attitudes are emotional and social instead of biomedical, negative attitudes can

exist in situations where there is a relative level of awareness. This emphasizes the

need to know the significance of cultural and moral values in parental attitudes.

These are compounded by cultural taboos and norms around reproductive health

in Pakistan and a taboo and social sensitivity around discussion of STIs (Khan

et al., 2025). Many parents may then find the information about HPV uncom-

fortable, and develop negative attitudes towards its health-related behaviors thus

preventing them from making use of the information. In Pakistan studies indicate

that social stigma, cultural condemnations, concern of reducing awareness for early

sexual awareness both males and females are the reason behind the negative atti-

tude of parents for HPV vaccination (Luo et al., 2024). This cultural sensitivity

can really affect health seeking practices and often vaccine acceptance is entirely

denied despite the knowledge of the medical benefits of the vaccine by parents. In

general, parental attitudes towards HPV vaccination are influenced by a combina-

tion of knowledge, emotional reaction and socio-cultural factors (Machalek et al.,

2023). Although the worldwide evidence has shown the impact of fear judgement
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on the acceptance of vaccines, the problem is especially prominent in Pakistan

where there is a great cultural restriction on talking about sexual health. Thus,

gaining insight into these attitudes from both a global and local perspective is

important for the efforts to tackle vaccination fear and increase HPV vaccination

coverage for adolescents.

1.2 Gap Analysis

Existing research in Pakistan has examined both cognitive and behavioral aspects

of HPV vaccination. Cognitive aspects have primarily included HPV knowledge,

awareness, attitudes, beliefs and perceptions, whereas behavioral aspects have

included vaccine acceptability, willingness, uptake and vaccination-related prac-

tices (Atif, 2025; Awais et al., 2026). Recent research among university students

found inadequate knowledge alongside attitudes related to vaccination, with rec-

ommendations from physicians, parents, and friends influencing vaccination deci-

sions (Atif, 2025; Awais et al., 2026). Similarly, research among adults has ex-

amined HPV awareness and vaccine acceptability, showing that greater awareness

was associated with greater vaccine acceptability (Awais et al., 2026). However,

existing studies have generally examined these cognitive and behavioral compo-

nents separately or across different populations. No previous study in Pakistan

has specifically examined the relationship between knowledge, vaccination fear and

parental attitudes toward HPV vaccination among parents of adolescents within

the same empirical framework. Thus, the present study addresses a gap by exam-

ining how a cognitive component (knowledge) relates to emotional and attitudinal

components (vaccination fear and parental attitudes) within a parental HPV vacci-

nation context. This reflects an underlying conceptual lack of understanding of the

processes by which health information becomes a part of real-life decision-making

processes. Most existing research has mainly focused on health professionals, med-

ical trainees, or the general adult population, while largely neglecting parents of

adolescents the true decision makers regarding vaccination (Shukr et al., 2025).

This gap is especially concerning because HPV vaccines are recommended to be

used mainly for adolescents aged 9-17 years (World Health Organization, 2024).
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Parents play an important role in health and vaccination decisions concerning

their children, but the nature and distribution of this decision-making role may

vary across families and cultural contexts. In Pakistan, qualitative evidence on

HPV vaccination has indicated that fathers may be perceived as having greater

authority in final vaccination decisions, while mothers may contribute through

discussion, information sharing, and persuasion (Khan et al., 2025). Evidence

involving Pakistani mothers has similarly highlighted the importance of spousal

agreement in vaccination-related decisions, particularly when parents hold differ-

ing views (Chen et al., 2024). These findings suggest that parental involvement

should not be treated as a uniform construct. In recent years, research in Pak-

istan has also identified concerns related to HPV vaccine awareness, acceptability,

misinformation, cultural beliefs, and vaccine-related concerns as important consid-

erations surrounding HPV vaccination (Shamsi et al., 2024a; Atif, 2025). Although

adolescence is a crucial time for prevention, there is a lack of empirical research

on how parents understand HPV information when it comes to their adolescents

in Pakistan (Bruni et al., 2023). This disconnection is problematic in the imple-

mentation of global vaccination strategies at the local level, as it fails to account

for cultural beliefs and perceived risks embedded in parent’s sociocultural con-

text. Lastly, the latest public health reports reveal that these apprehensions of

possible side effects, religious beliefs and false information remain significant fac-

tors shaping parental attitudes towards HPV vaccines in Pakistan (World Health

Organization, 2025; United Nations Children’s Fund, 2025). This means there

is a lack of targeted parent-focused research to address this, with a gap in the

evidence base for interventions at the household level where vaccination choices

are typically made. In addition, the literature does not sufficiently explore a com-

prehensive and coherent framework that brings together knowledge, vaccination

fear and parental attitudes. However, these variables have been evaluated in iso-

lation and the findings have been contradictory and insufficient to capture the

interaction of these variables (Hafeez et al., 2025). Furthermore, the empirical

research conducted in recent years suggest that the link between knowledge and

parental attitude is either weak, or inconsistent, and other psychological factors

like fear and cultural beliefs must be taken into consideration (Shukr et al., 2025).
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Without structural modeling, it is difficult to develop empirically supported inter-

ventions which affectively address vaccination fear among parents of adolescents

(Sharif-Nia et al., 2024). Therefore, the major research gap is the need for a com-

prehensive culturally informed view of knowledge’s role in causing vaccination fear

and thus influencing the parental attitudes towards HPV among parents of ado-

lescents in Pakistan. This is a critical area of need that can be filled to illuminate

the cognitive-emotional processes that underlie vaccine decision making. More-

over, it will help to design culturally adapted public health interventions that not

only increase knowledge, but also decrease vaccination fear and promote positive

parental attitudes towards adolescent vaccination (Bruni et al., 2023). In conclu-

sion, bridging this gap can aid in more effective HPV prevention efforts and help

to continue decreasing the burden of cervical cancer.

1.3 Problem Statement

Parental awareness of adolescent vaccination is a key to the development of pre-

ventive health decisions, especially when parents are the primary authorities for

adolescent health and preventive services. Despite the fact that effective vacci-

nation programs exist in all countries, vaccination-preventable diseases are still a

major public health problem (World Health Organization, 2024). Despite progress

in Pakistan, the coverage of vaccines among adolescents is still inconsistent and

awareness gaps among parents are still a cause for delayed or missed immunizations

in Pakistan (Beavis et al., 2022). Adolescents’ parents are one of the key groups

for vaccination-related research, as they are the first line of influence on whether

adolescents get timely preventive health care, particularly within the critical pe-

riod of adolescence (Sharif-Nia et al., 2024). However, available literature shows

that even educated parents, have limited knowledge about vaccines, its benefits,

safety and misconceptions are commonly seen (Kumar, 2024). It remains unknown

whether this lack of knowledge, or inaccurate knowledge, is linked to vaccination

fear and parental attitudes. While low knowledge or incorrect information can

be equated with low awareness, incomplete information or incorrect information

can also either generate vaccination fear or in some instances, lessen the perceived
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risk, which can affect parental attitudes in different ways (Zhao et al., 2024). So-

ciocultural beliefs, misinformation, and social influence also play a role in vaccine

decisions in the Pakistan, as parents may seek information from non-formal sources

instead of medical advice (?). Therefore, concerns about vaccination and parent

attitudes about vaccination risks and safety may not just be based on accurate

knowledge but also on misinformation, uncertainty, and culturally specific risk and

safety beliefs. Moreover, research in the contemporary period mainly investigates

individual factors and does not explore the interaction of cognitive, emotional

and attitude factors (Cagnotta et al., 2025). Most of the studies conducted in

Pakistan have been limited to assessing knowledge levels and comparatively little

work has been done to understand the influence of knowledge on vaccination fear

and parental attitudes towards HPV (Shamsi et al., 2024a). In addition, HPV

vaccination studies for adolescents are limited and underrepresented in local re-

search and current studies for adolescents in this regard play a critical role in HPV

vaccine decision making (Khan et al., 2025). Hence, this study hypothesizes that

knowledge impact on vaccination fear and parental attitude towards HPV among

parents of adolescents and provides evidence for culturally appropriate strategies

to tackle both knowledge gaps and emotions that drive vaccine uptake (Rehman

et al., 2023; Ali et al., 2025b).

1.4 Research Objectives

Following are the research objectives of the study; :

i. Research Objective: To examine the relationship between Knowledge, Vaccina-

tion Fear and Parental Attitudes towards Human Papillomavirus (HPV) among

parents of adolescents.

ii. Research Objective: To determine whether Knowledge predicts Vaccination

Fear and Parental Attitudes toward Human Papillomavirus (HPV) among par-

ents of adolescents.

iii. Research Objective: To examine the influence of demographic variables (edu-

cation level, family system, and gender of adolescents) on knowledge, vaccination
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fear and parental attitudes toward Human Papillomavirus (HPV) among parents

of adolescents.

1.5 Research Hypotheses

H1. There will be a negative relationship between knowledge and vaccination fear

towards Human Papillomavirus (HPV) among parents of adolescents.

H2: There will be a negative relationship between vaccination fear and parental

attitudes toward Human Papillomavirus (HPV) among parents of adolescents.

H3. There will be a positive relationship between parental attitudes and knowl-

edge towards Human Papillomavirus (HPV) among parents of adolescents.

H4. Knowledge will predict vaccination fear and parental attitudes toward Human

Papillomavirus (HPV) among parents of adolescents.

H5. Demographic characteristics (education level, family system and gender of

adolescents) will significantly influence knowledge, vaccination fear, and parental

attitude towards Human Papillomavirus (HPV) among parents of adolescents.



Chapter 2

Literature Review

Human Papillomavirus (HPV) is the most common sexually transmitted infection

in the world and is a serious public health problem due to its known association

with multiple cancers and reproductive illnesses (Bruni et al., 2023). More than

200 different types of HPV have been identified, about 14 of which are high-risk,

cancer-causing strains that can cause malignant changes in epithelial cells (Inter-

national Agency for Research on Cancer, 2024b). High-risk strains, particularly

HPV-16 and HPV-18, are known to cause long-term infections, which are the pri-

mary driver of cervical cancer, as well as cancer of the vulva, vagina, anus, penis,

and throat (Gillison et al., 2024). While there are effective prevention strategies

available, HPV is still contributing to the global cancer burden, as hundreds of

thousands of new cases of cancer are diagnosed annually, in both men and women

(Drolet et al., 2023). Cervical cancer is the fourth most common cancer among

women worldwide, and is most impactful in low middle income countries where

women do not have access to screening and vaccination programs (International

Agency for Research on Cancer, 2024a). Epidemiological evidence also indicates

that HPV infection is extremely prevalent and often happens shortly after sex-

ual debut, particularly the adolescents and early adulthood years (Drolet et al.,

2023). As a result, adolescence is a very vulnerable age group and parents play

an important role as gatekeepers for early preventive health measures such as

HPV vaccination. Globally, there are significant differences in the prevalence of

HPV-related diseases across regions. In high-income countries, HPV prevalence

13
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has significantly decreased due to efficient vaccination and screening programs,

while in resource-limited countries, HPV continues to be transmitted and cervical

cancer rates remain high (Arbyn et al., 2020). The disparities underscore the con-

tinuing need for equitable access to prevention, particularly for populations with

less frequent organized adolescent health services. The burden of HPV infection in

Pakistan is especially striking as there are few screening facilities, and low aware-

ness of the general population and delayed diagnosis. Cervical cancer is one of

the most prevalent type of cancer in female population of Pakistan and is one of

the most prevalent cancer associated death in Pakistan (Chughtai et al., 2023).

Based on the epidemiological data, there are more than 73 million women at risk of

cervical cancer in the country, more than 5 thousand new cases of cervical cancer

are diagnosed annually, and more than 3 thousand women die of cervical cancer

annually (Atif, 2025).

In addition, cervical cancer becomes the third most prevalent cancer among women

in Pakistan and also a burden of cervical cancer is reported among reproductive

age group of women (15-44 years) which needs timely preventive measures (World

Health Organization, 2025). The presence of HPV-16 and HPV-18 is ubiquitous

in Pakistan at molecular and epidemiological level and is the most frequent geno-

types linked with the development of cervical cancer in Pakistan (Minhas et al.,

2022). The distribution of HPV genotypes is in line with the global distribution

patterns. However, there has been a significant variation in the prevalence of HPV

in different parts of Pakistan, which indicate inequality in the use of health ser-

vices, diagnostic and preventive services.

This imbalance highlights the need for improved national monitoring systems,

and for more organized cervical cancer prevention activities. Overall, the evi-

dence summarized above is consistent with ongoing global and national public

health problem of HPV among adolescents, who are at the highest risk for ini-

tial infection or subsequent long-term disease risk. In this context, the role of

parents becomes very important in shaping adolescent health-seeking behavior for
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prevention especially in countries like Pakistan where adolescent vaccination pro-

grammes are still being organized. However, although HPV vaccines are highly

effective, their coverage in Pakistan is still low because of lack of knowledge regard-

ing vaccination among parents, safety myths, cultural beliefs, and limited access to

health care services (Minhas et al., 2022). These factors contribute to vaccination

fear, negative attitudes and ultimately lower vaccine uptake among adolescents.

The national HPV vaccination programmes for adolescents in recent times are a

significant milestone towards the goal of reducing cervical cancer and achieving

elimination goals in Pakistan (Qadri and Faruqui, 2025). However, vaccine uptake

rates have not been uniform, and knowledge regarding HPV vaccines as well as

parental attitudes toward vaccination remains key factors affecting vaccine uptake

among adolescents.

2.1 Knowledge and Vaccination Fear

It is essential to explore the impact of knowledge on vaccination fear and parental

attitudes towards HPV vaccination of adolescents, as these are closely linked in

determining vaccine acceptance, on the backdrop of these national initiatives.

Knowledge is defined as the level of accurate awareness and understanding that

parents possess about HPV (the virus that causes cervical cancer) such as how

it can be transmitted, how it can be prevented with vaccination, and how it is

linked to cervical cancer (Shasti et al., 2025). Knowledge plays a crucial role in

adolescent health, as it is linked to parents’ decision-making when it comes to

preventive health interventions like HPV vaccination, and their knowledge of the

vaccine influences vaccine uptake for their adolescent (Ntonifor et al., 2025). Par-

ents with accurate knowledge of HPV infection and vaccination are likely to show

greater acceptance and more positive attitudes toward adolescent vaccination and

lower vaccine safety concerns and misconceptions (Olubodun et al., 2024). Fur-

thermore, studies have shown that improvements in HPV knowledge are highly

associated with the acceptance of HPV vaccines and vaccination fear in various

parental groups (Thabit et al., 2025). However, inadequate or inaccurate infor-

mation leads to increased uncertainty, fears of side effects, and negative parental
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attitudes towards vaccination, which results in decreased HPV vaccination uptake

among adolescents (Nassif et al., 2024). Therefore, knowledge is a crucial factor

that influences not only the vaccination fear but also parental attitudes towards

HPV, and consequently, HPV vaccine uptake in adolescents. Building on this, the

level of understanding about Human Papillomavirus vaccination has been shown

to be a key component of vaccination fear and acceptance. Studies carried out

internationally demonstrate that knowledge is not only information but also a

psychological aspect of how parents perceive the safety of vaccination, their fears

and their intention to vaccinate adolescents (World Health Organization, 2024).

The results of an extensive study showed that there is a wide variation in HPV

knowledge among parents, with very low levels in some regions and almost univer-

sal in others. Most importantly, more knowledge is associated with less concern

about side effects, which indicated parents’ increased confidence towards vaccina-

tion (Noreen et al., 2024). A global study, a meta-analysis of international studies,

showed that there was also a significant difference between regions with regard to

parental awareness, ranging from very low to near universal. In particular, con-

sistent negative relationship between knowledge and concerns about side effects

and vaccination confidence, with higher knowledge being associated with less con-

cerns about side effects and more confidence about vaccination (Heyde et al.,

2024a). Parents who know the most are more likely to report that HPV vaccine

is safe and beneficial, decreasing barriers to uptake. This broader setting has re-

sulted in fear of vaccination, especially because of insufficient information, and

that the provision of accurate, organized information can significantly diminish

fear of vaccination and boost acceptance (Verger and Peretti-Watel, 2021). Com-

bined, these findings indicate that knowledge is a protective factor in relation to

concerns about vaccination. Given this international context, additional insights

into the impacts of knowledge on vaccine fear in specific cultural settings can be

drawn from region-specific studies. With this global context, region-specific stud-

ies further contextualize the understanding of the effect of knowledge on vaccine

fear in various cultural contexts. Reported HPV vaccine uptake was significantly

associated with knowledge and limited awareness was a determinant of fear which

contributed to HPV vaccine refusal in South Asia. Emotional barriers stemmed
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from HPV disease are important because of its transmission and misconceptions

about infertility and about the safety of the vaccine (Noreen et al., 2024). In

addition, another study assessed vaccination fear in immunization contexts and

found that lack of knowledge increases perceived risk, which exacerbates vaccina-

tion fear (Alanazi et al., 2023). Together these findings suggest that the effects of

the knowledge gap are not just to reduce vaccine coverage, but to engender fear

and mistrust of vaccine programmes.

Furthermore, evidence also supports this relationship and shows contextual differ-

ences. In Ethiopia, parents who had good knowledge of HPV were significantly

more likely to accept HPV vaccination than those with less knowledge who were

fearful due to safety concerns and misconceptions (Derbie et al., 2023). In Sub-

Saharan Africa, higher knowledge regarding cervical cancer prevention was linked

with less vaccination fear, and less knowledge was linked to trust and perceived

harm (John et al., 2025). Moreover, in India, vaccination acceptance was increased

by improving the awareness of parents regarding the myths and moral objections

associated with vaccination (Kumar, 2024). As a whole, these studies validate

knowledge as an important link between awareness and emotional response. More-

over, in high income countries though, while awareness is typically fairly high, the

depth of knowledge is important in determining vaccination fear. The level of

knowledge about vaccine efficacy in Europe was correlated with reduced concerns

about long-term vaccine side effects, and increased acceptance of adolescent vac-

cination (Rossi et al., 2024). Likewise, in the USA, parents with higher levels of

knowledge have more trust in healthcare providers and less perceived threat to

vaccines, and therefore, less vaccination fear (Walker, 2023). However, this is a

relative increase in awareness, and gaps still exist in the knowledge which contin-

ues to drive emotional and behavioral outcomes in these settings. Even in highly

educated communities, knowledge about vaccines is not equal and the level of de-

tail is an important factor in vaccine acceptance.

Moreover, empirical evidence suggests that vaccination fear is one of the major

barriers to HPV vaccines uptake by parents. However, recent studies indicate that
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vaccination fear is not always a deterrent but depends on the variety and cred-

ibility of information available, and parents’ understanding. Vaccination fear is

significantly influenced by the potential for perceived risks to safety and exposure

to inaccurate or misleading information (Shasti et al., 2025; Khan et al., 2025).

A study has shown that concerns about vaccine safety, particularly concerning in-

fertility and long-term adverse effects, and misinformation spread through social

media channels, often add to the uncertainty and delay adolescents’ HPV vaccina-

tion decisions, particularly regarding vaccine acceptance (Wilson and Korfmacher,

2023). This illustrates that fear is not always a psychological phenomenon, but

can also be developed through the social and informational realms.

Similarly, recent empirical research also confirms that the vaccination fear is more

related to the level and accuracy of the information parents have about HPV,

rather than to whether they have heard about vaccines at all. Even if parents

have only partial or incomplete knowledge about the HPV, they often still report

higher levels of fear, as a lack of knowledge tends to heighten perceived risks (Sid-

diqui and Anwar, 2024).

Furthermore, larger scale studies have shown that parental fear levels are signifi-

cantly greater when compared to parents who have a clear understanding of HPV

transmission and prevention measures (Hussain et al., 2025). While accessible and

accurate information about vaccines tends to alleviate vaccination fear in most

cases, in some, inaccurate information can actually lead to the further escalation

of vaccination fear (Smith et al., 2024). Where there is incomplete understanding,

the potential for harm may increase as there are no reliable correcting details,

which can lead to vaccination fear and an increase in resistance to vaccination

among parents (Smith et al., 2024).

This finding suggests that the influence of information on parental attitudes ex-

tends beyond just the information content to the reliability and completeness of

the information. This is particularly true in Pakistan where there are high levels

of information deficiencies and strong sociocultural influences available. Concern
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about adverse effects and false information have been found to be one of the most

important factors associated with HPV vaccination fear, due to a lack of aware-

ness about HPV and cervical cancer (Ali et al., 2025c). Similarly, a survey was

done which revealed that even if the majority of the parents were aware of HPV

vaccination, their understanding of the vaccine was insufficient, with many hav-

ing queries regarding the long-term consequences and safety issues (Hafeez et al.,

2025). Parents’ initial vaccination concerns in Karachi were predominantly due to

incorrect beliefs regarding infertility and morality, which was reduced after offer-

ing information, indicating the importance of information dissemination to shift

the parental attitudes (Shamsi et al., 2024b).

Additionally, qualitative research also supports the findings of the dynamic shifts

in vaccination fear. Although parents were initially very apprehensive and unwill-

ing, due to a lack of understanding of HPV, their vaccination fear was significantly

reduced (Rehman et al., 2023). Likewise, parents who consider themselves rea-

sonably informed about vaccination timings, requirements, and vaccine safety are

deterred by a lack of knowledge in those areas, which also causes uncertainties

and fear based resistance toward vaccination (Irfan et al., 2026). The observations

suggest that vaccination fear is not an emotion alone, but rather a consequence of

the quality and comprehensiveness of information provided to them. These results

shows that when there are gaps in knowledge, people feel uncertain in their minds,

and this uncertainty then makes it easier for them to respond fearfully.

Conversely, studies also demonstrate that giving parents accurate and compre-

hensive information about HPV and the benefits of vaccination reduces fear and

increases vaccine uptake, suggesting that knowledge is a protective factor from

vaccination fear (Purvis et al., 2024). This is also supported by a systematic re-

view that assessed parental attitudes towards HPV, which found that worry about

vaccine side effects is a common barrier, but when parents are appropriately in-

formed about the risks and the effectiveness of HPV, the motivation to safeguard

adolescents from cancer becomes strong (Heyde et al., 2024b). The results show
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the power of informed understanding to change perceptions of risk and reduce

fear-based opposition.

2.2 Vaccination Fear and Parental Attitudes

Given these contrasting results, it is important to explore knowledge and fear of

HPV vaccines in a more complex way among adolescents. Findings from the pre-

ceding studies support the finding that an informed understanding protects against

vaccination fear, but a different line of evidence indicates that more knowledge

does not always reduce vaccine-related fear, and may even increase it, depending

on the circumstances (Wilson and Korfmacher, 2023). This is especially true if

the information shared is technically complex and has a strong emphasis on risk or

is shared outside of a balanced health education context. Empirical studies show

that even though detailed information about potential side effects is scientifically

accurate, it can make parents more aware of the risks associated with vaccines

and amplify emotional concerns about vaccine safety (Shasti et al., 2025). In

these cases, knowledge can be used to increase awareness of unlikely or unknown

adverse events or theoretical risks, potentially increasing anxiety not reducing it.

Similarly, studies examining risk perception also show that those who receive more

health related information are more likely to develop risk awareness with respect

to potential harms, and that this risk awareness is enhanced when there is no

statement comparing benefits and risks (Khan et al., 2025).

A pattern that arises particularly in making parental attitudes is parents may

view an extensive biomedical explanation as an expression of uncertainty or risk

rather than confidence. Furthermore, research has revealed that even if it implies

a gain in information, a partial understanding of HPV could be associated with

the escalation of vaccination fear, if it emphasizes the severity of cervical cancer

in disproportion to the vaccine’s safety and effectiveness (Siddiqui and Anwar,

2024). Similarly, the connection between knowledge and vaccination fear is not

simply linear, however, but is influenced by parents’ reception, comprehension,

and emotional processing of information. This highlights how knowledge may lead
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to either decreased or increased vaccination fear when information is of good qual-

ity, is well framed and cognitively interpreted. The evidence from the past few

years around the world regarding fear plays a significant role in HPV vaccination

fear, with concerns regarding vaccine safety and exposure to misinformation be-

coming the primary drivers. A large-scale systematic review and meta-analysis,

that included more than 203,000 parents from various countries around the world,

showed that about 39.6% of the global populations of parents have fear about HPV

vaccination, with concerns about adverse effects and safety issues being the most

important psychological barrier to vaccination (Wang and Piraveenan, 2025). Fur-

thermore, this is not a problem exclusively of low-resource countries; a European

systematic review reported that concerns about the vaccination fear, especially

regarding their possible long-term side effects and infertility, substantially impact

parental attitudes, even in high-income countries where vaccines were well estab-

lished (Achimaş-Cadariu et al., 2024). Likewise, another cross-national synthesis

found that vaccine safety concerns and exposure to misinformation were consis-

tently correlated with higher levels of HPV vaccination fear and HPV vaccine

uptake was directly correlated with vaccination fear among parents of adolescents

(Wang and Piraveenan, 2025). The relationship between information exposure

and vaccination fear is not always simple, however, and global behavioral studies

indicate that exposure to misinformation on social media can have dramatic effects

on fear responses, particularly when parents are exposed to unverified information

about reproductive health effects that is not timely corrected by credible sources

(Wilson and Korfmacher, 2023). Furthermore, vaccination fear is a long-standing

obstacle to high levels of vaccination coverage, and that is especially the case in

areas where there is good health system infrastructure (World Health Organiza-

tion, 2024). Within the Pakistan, numerous studies have been conducted found

high levels of vaccination fear among parents, which is largely driven by misinfor-

mation, culturally specific concerns and inadequate knowledge of HPV-associated

diseases. A recent systematic review in Pakistan revealed that the concerns of

parents regarding the HPV vaccine, including issues of vaccine safety, concerns of

infertility, and general mistrust of newly introduced vaccines, are all related to the

reduced HPV vaccine acceptability (Rehman et al., 2023). Likewise, Shamsi et al.
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(2024a) found that parental attitudes are strongly related to misconceptions about

possible impacts on reproductive health, which are also shared and reinforced by

social networks and misinformation at the community level, ultimately resulting in

delayed or complete refusal to vaccinate adolescents. Furthermore, another study

conducted within the country highlighted fear even when parents had some basic

level of awareness about HPV, as they have gaps or inaccuracies in the informa-

tion available to them when it comes to vaccine safety and who can receive the

vaccine (Ali et al., 2025c). Overall, the results indicate that vaccination fears are

prevalent in Pakistan and are significantly shaped by the sociocultural context and

the nature of information available to parents.

2.3 Parental Attitudes and Knowledge

Parents who are willing to take other routine vaccines for their adolescents seem

to stop when it comes to HPV vaccination, demonstrating a set of psychological

and cultural rules for HPV vaccination. The parental attitudes toward HPV vac-

cination are known to be multidimensional psychological appraisals that can be

traced back to their levels of knowledge, perceived risk, cultural beliefs and social

influences and are responsible for the acceptance or refusal of vaccination for ado-

lescents (Ames et al., 2025). These attitudes are not fixed; they are continually

influenced by the amount and quality of knowledge that parents have about HPV

infection, vaccine safety, and vaccine health benefits. Parents are key authority

members and their attitudes are a key factor in the uptake of vaccination in ado-

lescent (Gennari et al., 2026). Findings revealed that better knowledge among

parents is associated with more favorable parental attitudes toward HPV among

adolescents. For instance, a comprehensive study in high-income and middle-

income countries identified that greater awareness among parents is associated

with greater confidence in the safety and necessity of the HPV vaccine and strong

intentions to have their adolescent vaccinated (Babi et al., 2023). Similarly, a

systematic review of the effects of knowledge on vaccination decisions by parents

found that knowledge can help parents identify the benefits of vaccination, and it
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can also reduce their concerns, which can improve their attitudes toward vaccina-

tion (Heyde et al., 2024b).

To add to this trend, Juarez et al. (2025) found that parental attitudes also vary

by gender son or daughter. Specifically, parents of females were more active and

positive towards HPV vaccination partly due to their perception of greater risk

for cervical cancer in their daughters. The finding indicates that knowledge alone

is insufficient but works in tandem with the perception of the disease risk; the two

come together and influence the evaluation of the pros and cons of HPV vacci-

nation by parents. Large-scale studies conducted across countries also show that

negative attitudes towards vaccines are undermined by exposure to false informa-

tion and vaccine safety concerns, even in cases where parents already have a good

or moderate awareness of vaccines (Wilson and Korfmacher, 2023). Similarly, a

study that analyzed HPV vaccine information from various countries also found

that exposure to HPV vaccine misinformation from digital platforms, like social

media, results in reduced vaccine confidence and vaccine confidence is associated

with attitude that is not favorable or favorable (Khan et al., 2025). A more general

analysis of vaccination fear across multiple world regions, which combined find-

ings from various studies, found that almost one in every ten parents worldwide

has some of the vaccination fears, with the negative parental attitudes towards

being mostly driven by inadequate knowledge and unfounded concerns about vac-

cine safety (Wang and Piraveenan, 2025). On the other hand, when evaluating

the effectiveness of educational programs, HPV vaccine awareness campaigns have

demonstrated effectiveness, with significant improvement in the attitudes of par-

ents (Purvis et al., 2024). Study published in the medical journal researchers

combined data from various vaccine studies around the world and discovered that

nearly 40% of parents in all countries surveyed expressed vaccination fear in their

country. Unequal attitudes towards vaccine risks are the primary drivers of vacci-

nation fear (Wang and Piraveenan, 2025). Observational studies of interventions

to parental attitudes have found mixed results, though awareness campaigns that

improve parental attitudes and tackle misconceptions about vaccine safety and ef-

ficacy have been shown to positively influence vaccine uptake (Purvis et al., 2024).
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Based on this, there has been growing evidence of the association of health literacy

and positive parental attitudes towards HPV, which have been strongly linked to

the capacity for risk-benefit assessment in a balanced manner where lower level

of health literacy is associated with lower vaccine acceptance by parents (Siddiqui

and Anwar, 2024). Nevertheless, other studies have warned that knowing the facts

is not sufficient in and of it to result in a positive attitude; the level of trust parents

have in their health care systems and how vaccination information is framed in

terms of cultural norms also play a role (Shasti et al., 2025). Building on this, sys-

tematic reviews also bring to the picture the evidence that parental attitudes are

strongly influenced by the perceived safety of the vaccine and the awareness that

the vaccine protects against cancer. These two are closely related to the quality of

parents’ knowledge (Heyde et al., 2024b). Combined, the evidence from all over

the world supports the conclusion that accurate knowledge is linked with positive

parental attitudes.

Although cervical cancer is the third most common cancer among women in Pak-

istan, most of the parents remain reluctant or unwilling to vaccinate adolescents

against the virus responsible for cervical cancer (Rehman et al., 2023). In Pak-

istan, parents’ attitudes towards HPV vaccination are mostly termed as fearful and

the reasons behind this are attributed to limited awareness and the prevalence of

misconceptions and beliefs. Several studies have shown that there is significant

lack of awareness regarding HPV and its association with cervical cancer among

parents, which leads them to negative or undecided attitude towards vaccinating

their adolescent (Fontenot et al., 2024).

Research by Khan et al. (2025) revealed that the country’s attitudes towards

vaccines are largely influenced by three factors, including concerns about vac-

cine safety, misinformation stemming from religious beliefs, and vaccine-related

knowledge gaps related to HPV-related diseases. All of this contributes to par-

ents’ reluctance to take the vaccine. Similarly, reported, that parental attitudes

towards HPV are largely shaped by misinformation and cultural norms, meaning

that many parents have a fearful or negative attitude towards vaccination (Shamsi
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et al., 2024a). Lastly, additional research indicates that the knowledge of parents

about HPV vaccines can be limited, even among those who are aware of the

vaccine, regarding its potential benefits and who may benefit from it. This incom-

pleteness creates a continuous uncertainty over the development of their attitudes

(Ali et al., 2025b). To the credit of the parents, there is research on interventions

that shows that providing parents with credible and clear information can result

in a significant shift in attitudes, leading to greater acceptance of adolescent vac-

cination. A systematic review that focused specifically on studies conducted in

Pakistan revealed that educational interventions to increase what parents know

about HPV are effective at shifting parents’ perspectives from doubt to actual

acceptance. These programs utilize the strengths of HPV vaccines to educate

parents on the risks of HPV and the efficacy of vaccines in preventing infection

(Rehman et al., 2023; Shamsi et al., 2024a). This indicates that parental attitudes

are very sensitive in the Pakistani setting to the amount of knowledge available

and its accuracy and comprehensiveness. Taken together, the available evidence

suggests that a clear picture emerges of parental attitudes toward HPV is deeply

influenced by what parents know. In all countries, more knowledge and more ac-

curate knowledge invariably translates to more positive attitudes toward the HPV.

On the other hand, when parents see misinformation with limited knowledge, it

makes them fearful and doubtful (Rehman et al., 2023). This link of knowledge

and parental attitudes is even stronger in Pakistan due to cultural impediments

and due to the lower initial level of awareness of parents.

2.4 Role of Demographics

Alongside cognitive and informational factors, demographic factors have an im-

portant role in understanding the impact of knowledge on vaccination fear and

parental attitude toward HPV among parents of adolescents. Patterns of adoles-

cent vaccination acceptance in Pakistan are shaped by socio-cultural and structural

environment with the major influence of gender of adolescents, family system and

parents’ education level.
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Parental education level is one of the most consistently reported factors in the

literature that correlates with positive attitudes toward HPV vaccination. A no-

table finding in existing literature is that parent’s education level doesn’t consis-

tently correlate with HPV vaccination. This lack may be explained to differences

in health literacy, access to credible health information and capacity to evaluate

vaccination evidence (Heyde et al., 2024b). Those parents with higher educational

levels are more likely to know more about HPV infection, what can be done to

prevent cervical cancer, and its efficacy, which contribute to more positive atti-

tudes toward HPV. A comprehensive systematic review and meta-analysis of the

evidence showed that many different populations, increased knowledge and aware-

ness was correlated with increased HPV vaccine acceptance (Heyde et al., 2024a).

Additionally, a broader socioeconomic profile including educational status, which

is arguably, the most significant has been found to influence the levels of awareness

among parents, and their willingness to accept HPV vaccination. This means that

population-based disparities in education help to account for the highly variable

parental attitudes and vaccine decision. Less educated parents have been found to

express greater uncertainty regarding the safety of the vaccine, and are more likely

to be influenced by misleading information. Such uncertainties and vulnerability

often lead to increased fear (John et al., 2025). A systematic review in Ethiopia

also revealed that parental education was a key determinant of adolescent girls’

family’s willingness to vaccinate their adolescent girls for HPV (Zewdie et al.,

2023). The result highlights the role that access to educational resources plays in

the positive attitudes towards vaccination.

In addition to knowledge and parental education, family system has a strong

impact on the views of parents about HPV vaccination, as well. Another research

suggests that HPV vaccine acceptance and refusal are strongly influenced by the

level of support they feel received from people around them and their opinions

about the norm or expected choice in their social groups. Parents with higher

social support and those who believed there was positive vaccination attitudes

within their immediate social circles were more likely to have positive attitudes
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towards HPV vaccination (Khalil et al., 2025). This has been confirmed by quali-

tative research with parents who had initially been wary of vaccines. Interactions

with trusted family members, health professionals, and close social contacts proved

to have a significant impact on parents’ beliefs about vaccination and their deci-

sions to get their adolescents vaccinated (Moore et al., 2025). Research conducted

among Asian populations further corroborates that. The influence of parental at-

titude to vaccinate their adolescents against HPV was influenced by the perceived

approval of parents by their spouses, elders, or in-laws, as well as by the norms of

the society. The pattern indicates a social model of health-related decision mak-

ing, which is common in many societies (Zhang et al., 2024). Combining these

results, parental attitudes towards HPV vaccination are not solely psychological.

They are influenced by the family systems in which mothers and fathers live, work

and nurture their adolescents.

Furthermore, a related prediction was whether parents change their attitudes de-

pending on the gender of their child at the time of the recommended vaccine,

building upon the previous finding that parents’ attitudes toward HPV vaccina-

tion differ for males and females. Recent international studies consistently show

that parental attitudes regarding HPV continue to be strongly shaped by the gen-

der of their adolescent child, with parents often reporting that they feel females are

more deserving of HPV vaccines than males (World Health Organization, 2024).

While this difference has narrowed over time, there are still a significant number

of parents who consider it more important for girls than boys to receive it, and

this is also reflected in vaccination policies and coverage in the rest of the world

(Centers for Disease Control and Prevention, 2024). The perception of gender is

mostly attributed to the early campaign of HPV, which mostly focused on the

prevention of cervical cancer. This initial focus remains an influencing factor in

parental assessments of risk for HPV and their beliefs about the need to vaccinate

sons compared to daughters. Parental attitudes toward HPV is highly associated

with factors of perceived susceptibility to HPV-related illness and perceived ben-

efits from its vaccine.
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Although there is increasing evidence that HPV also causes cancers in males

(oropharyngeal and anal cancer) but are also perceived as having reduced risk

of negative health outcomes from HPV (Heyde et al., 2024a). The results of a

review that specifically examined HPV vaccination for boys in Asia were similar.

It identified significant differences in parental acceptance across various settings,

and in areas with low awareness of HPV-related disease in boys, parents had lower

intentions to vaccinate boys (Noreen et al., 2024). However, systematic draws the

conclusion that parents are more likely to immunize their daughters with HPV

vaccines than their sons, as the relationship between HPV and cervical cancer

is well understood and widely publicized, whereas knowledge about HPV-related

cancers in males is low (Khowaja et al., 2022). These three factors are not inde-

pendent of each other, but are interrelated, intertwined and sometimes reinforcing.

Lastly, another important demographic consideration is parental gender and vacci-

nation decision-making authority which was not included as demographic variables

because the present study focused on knowledge, vaccination fear and parental at-

titudes rather than on identifying the household’s final vaccination decision-maker.

This distinction is important because parental attitudes and decision-making au-

thority are not necessarily identical, research has shown that mothers and fathers

may have different roles in HPV vaccination decisions, with some studies identify-

ing mothers as important participants in vaccination decisions and others showing

variation in whether decisions are made by one parent or jointly (Heyde et al.,

2024a).

Similarly, qualitative evidence specifically reported that fathers might have more

authority in the final decision of vaccination in Pakistan, whereas mothers might

be involved in discussion and persuasion (Khan et al., 2025). Thus, the present

study did not assume that either parent was the sole decision-maker; instead,

it assessed the participating parent’s psychological perceptions, while decision-

making authority is recognized as an important factor for future research on actual

vaccination decisions and uptake.
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2.5 Theoretical Framework

The present study is theorized by the Health Belief Model (HBM), which was

initially put forward by Rosenstock et al. (1988) and later developed by Becker

and his colleagues. One of the most widely used psychological models used to ex-

plore preventive health behaviors and to gain insights into the cognitive processes

associated with health-related decision is the HBM. According to the HBM, this

willingness to participate in a recommended health behavior is related to various

perceptual dimensions that must all align. Individual must first sense a health

risk and feel is likely to happen to them or their family members and it would be

serious enough to be of concern. Meanwhile, they must acknowledge the size of

the benefits they can reap if they take preventive measures, and they must also

come across a few or manageable hurdles that would stand in their way. This

is not to mention the risk and reward calculations that occur as well, nor the

need for activation, whether external (doctor reminders) or internal (awareness

of symptoms). Lastly, people need to believe that they can perform the recom-

mended behavior successfully, which was subsequently added to the model and

termed self-efficacy. Self-efficacy recognizes that positive health beliefs alone may

not lead to action unless individuals also believe that they are capable of perform-

ing the recommended behavior despite potential barriers (Rosenstock et al., 1988).

In the context of HPV vaccination, self-efficacy is relevant because parents may

understand the benefits of vaccination but may still require confidence in their

ability to obtain vaccination for their adolescent.With all of these factors in place,

the individual has a greater chance of engaging in the health behavior in ques-

tion (Rosenstock et al., 1988). Taking the perspective of vaccination, the HBM

model suggests that parental attitudes are strongly influenced by the knowledge

and understanding of the parents about HPV and its impact. HPV is recognized

to cause a significant proportion of cancers of the cervix, anus, penis, vulva, vagina

and oropharynx worldwide (López et al., 2022). This is because certain factors

in parental beliefs about susceptibility to and problems caused by the virus, as

well as the effectiveness of the vaccine, play a significant role in influencing their

perceptions. With accurate information about HPV, the risk of infection is a very
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real concern to the parents of adolescents. Furthermore, they are more informed

of the long-term health consequences that may arise from a long term HPV infec-

tion. Studies conducted in various communities have consistently demonstrated

links between increased knowledge about and vaccine acceptance. In addition, re-

search has shown that those parents who have greater knowledge about the virus

are more likely to report higher intentions to vaccinate their adolescents against

HPV (Marshall et al., 2022). In addition, this pattern is observed in a variety

of cultural and socio-economic environments, thus knowledge is a pivotal factor

in the activation of the perceptual pathway of the Health Belief Model. Within

the Health Belief Model, knowledge can be considered a modifying factor that

may contribute to how individuals perceive susceptibility, severity, benefits, and

barriers related to a health behavior (Rosenstock et al., 1988; Zhang et al., 2024).

The HBM suggests that parents who have insufficient knowledge about HPV may

be filled with doubt and misconceptions about the safety and efficacy of vaccines.

This uncertainty can lead to more concerns about vaccination fear, one of the

main psychological factors in this study. The experience of fear is not necessarily

the same, and can vary depending on the strength of the fear and the location

of the experience (Wilson and Korfmacher, 2023). Concerns about vaccine side

effects, misinformation, or perceived vaccine risks, however, could be a strong per-

ceived barrier that may lead to vaccination fear and reduce parental attitudes to

vaccinate, as seen as a result of extreme fear (Noreen et al., 2024). Perceived

susceptibility and perceived threat, however, could be strengthened by moderate

fear of the potential seriousness of HPV infection and its potential for long-term

health effects and may further motivate preventive action such as HPV vaccina-

tion (Salleh et al., 2024). Fear can either hinder or aid decision making depending

on the influence of knowledge and beliefs. Furthermore, public health studies in

recent years demonstrate that vaccines’ knowledge enhancements that are struc-

tured to increase understanding of HPV-related issues greatly reduce uncertainty

and increase parental trust in vaccination decisions, thus positively impacting vac-

cine uptake (Heyde et al., 2024a). In addition to the importance of knowledge and

vaccination fear, the HBM also proposes that parental attitudes toward HPV are a
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result of weighing the potential benefits and barriers. Favorable attitudes toward

HPV vaccination are much more likely to exist among parents who believe that the

vaccine is effective in preventing cancer, and that it will benefit their adolescents’

future health (Beavis et al., 2022). Whereas, when vaccine safety, social stigma,

misinformation, and perceived lack of need are part of a person’s concerns, these

are likely to lead in a negative attitude and total rejection of the vaccine (Beavis

et al., 2022).

Overall, research with parents of adolescents has shown that attitudes toward

HPV vaccination are consistently associated with higher levels of knowledge, per-

ceived benefits, and perceived barriers. Furthermore, the studies in the same

group demonstrate that fears and misconceptions also contribute to vaccination

fear (Smolarczyk et al., 2022). The Health Belief Model is a comprehensive frame-

work that can be used to understand the interactions between knowledge, vacci-

nation fear, and parental attitudes when combined. Together, these three factors

help to determine if parents will vaccinate their adolescents for HPV, and thus,

the extent to which adolescents are protected from HPV-related diseases and as-

sociated cancers.

2.6 Conceptual Framework

The conceptual model of the present study describes a complex interplay between

knowledge, vaccination fear and parental attitudes, which influences parents re-

garding HPV vaccination of adolescents. The conceptual framework of the present

study outlines the hypothesized relationships among knowledge, vaccination fear,

and parental attitudes toward HPV vaccination among parents of adolescents.

Knowledge, positioned as the independent variable, refers to parents’ understand-

ing of HPV transmission, associated diseases, cancer risks, and the role of vacci-

nation in prevention. Although prior research suggests that parental knowledge

contributes to HPV vaccine perceptions and acceptance, evidence also indicates

that knowledge alone does not guarantee favorable vaccination attitudes (Heyde
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et al., 2024a).

However, vaccination fear specifies dependent variable, encompasses parents’ con-

cerns and emotional responses regarding HPV vaccination. Within this framework,

it is conceptualized through fear of diagnosis and fear of side effects, consistent

with findings that safety concerns and adverse effects are key factors influencing

parental vaccination decisions (Al-Shaikh, 2025). Moreover, parental attitudes,

the second dependent variable, reflect parents’ evaluations of HPV vaccination,

including perceived safety, perceived risk, and overall support for vaccination.

Studies have shown that attitudes are shaped by perceptions of vaccine benefits,

risks, and safety concerns (Heyde et al., 2024a).

The conceptual model proposes that HPV-related knowledge is associated with

both vaccination fear and parental attitudes toward HPV vaccination. As illus-

trated in the diagram, knowledge is linked to vaccination fear, suggesting that

variations in parents’ factual understanding of HPV may correspond with differ-

ences in their concerns regarding vaccination, particularly fear of diagnosis and

fear of side effects. In a similar vein, knowledge is also connected to parental

attitudes, indicating that parents’ awareness of HPV and its prevention may be

associated with their level of support for vaccination, perceptions of vaccine safety,

and perceived risk (Heyde et al., 2024a).

Furthermore, the model examines the relationship between vaccination fear and

parental attitudes, as parents’ concerns about HPV vaccination may influence how

they respond to vaccination. These proposed relationships are empirically tested

through study hypotheses and statistical analyses; consequently, the model does

not assume that one variable necessarily causes another. This approach is consis-

tent with prior research highlighting the relevance of knowledge, vaccine-related

concerns, perceived risk, and safety perceptions in shaping parental responses to

HPV vaccination (Al-Shaikh, 2025).
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Figure 2.1: Conceptual Model of the Study

2.7 Rationale

Although HPV vaccination is well established as an effective method for pre-

venting HPV-related diseases, its introduction and uptake in Pakistan have his-

torically remained limited (World Health Organization, 2024). High-risk human

papillomavirus (HPV) infection is responsible for approximately 5% of all human

cancers worldwide, with cervical cancer accounting for the vast majority of HPV-

attributable cancers. Globally, approximately 660,000 new cases of cervical cancer

and 350,000 deaths were estimated in 2022 (International Agency for Research on

Cancer, 2024b). On the other hand, HPV vaccination uptake is still poor in many

lower middle income countries, with coverage among adolescents estimated at low

levels often in the single figures in Pakistan, due to poor access, lack of knowledge

and continuing social and cultural barriers. Parental attitudes about adolescent

vaccination are often based on cultural beliefs, myths and doubts about vaccine

safety rather than on scientific information (World Health Organization, 2024).

In Pakistan, discussions on sexual health and reproductive health services are

generally taboo, limiting young people and adolescents’ visibility and educational

efforts on HPV prevention from parents. This consistent public health knowledge

gap is evident from national and regional research with many studies showing a

significant proportion of parents are unaware of its link with cervical cancer and

other anogenital diseases (Ali et al., 2025c). As the cervical cancer is one of the



Literature Review 34

top cancers among women in Pakistan and late diagnosis and limited screening

compound the situation, it is alarming that there is lack of awareness about it.

Consequently, misconceptions, fear, and lack of knowledge persist and perpet-

uate vaccination fear and negative parental attitudes towards HPV vaccination

particularly regarding safety, cultural concerns and vaccine myths associated with

promiscuity (Khalil et al., 2025). Parental awareness and perceptions are the most

important factors influencing adolescents’ vaccine acceptance, given that adoles-

cents rely on parents for all preventive health decisions. Lack of awareness not

only affects comprehension of the severity of HPV and the various ways to pre-

vent it but also increases fear, uncertainty and misinformation and decreases the

chances of timely vaccination (Noreen et al., 2024). Behavioral research indicates

that parental knowledge, vaccination fear and parental attitudes towards HPV

are closely linked psychological factors that sequentially impact the process of

vaccination decision making. Data indicates that a lack of or misinformation on

vaccination contributes to the perception of risk and uncertainty, thus fostering

greater vaccination fear (Heyde et al., 2024b). On the other hand, good and ad-

equate knowledge helps to decrease uncertainty, increase perceived benefits and

lead to better attitudes toward vaccines (Salleh et al., 2024). More recent stud-

ies also attest to the fact that vaccination choices are not solely rational but are

influenced by emotional reactions, social pressure, and beliefs which are deeply

integrated into the family decision process and work at the same time (Drolet

et al., 2023). The Health Belief Model-based determinants of parents’ emotional

reactions, including fear, impact attitudes on vaccination (World Health Organi-

zation, 2025). However, these psychological and cultural factors gain even more

significance when vaccine acceptance is determined in a collectivist society such as

Pakistan, where the role of family authority is significant regarding health-related

behaviors (Ali et al., 2025c). Therefore, the purpose of this study is to investigate

the impact of knowledge on vaccination fear and parental attitudes towards HPV

among parents of adolescents. The findings are anticipated to provide support for

intervention design for culturally responsive initiatives, which can decrease fear,

correct misconceptions, and enhance positive attitudes of parents. Finally, it can
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help enhance school-based and community-based health education programs to

increase uptake of HPV vaccines and decrease the health burden of cervical cancer

in future generations (United Nations Children’s Fund, 2025).



Chapter 3

Research Methodology

3.1 Research Design

This study used a quantitative correlational design to examine the impact of knowl-

edge on vaccination fear and parental attitudes toward HPV among parents of ado-

lescents. In particular, the study evaluated the impact of knowledge on fear-based

responses, as well as positively and negatively influencing parental attitudes.

3.2 Sampling Method

In this study, parents of adolescents were recruited by a convenient sampling

method. The method enabled data collection from the accessible population to be

done in an efficient manner.

3.3 Sample Size

A total of 250 parents of adolescents (aged 9-17) were selected for the study (Sax-

ena et al., 2025). The participants were selected from various localities of Islam-

abad and Rawalpindi, from private, government, and semi-government schools and

colleges. These locations were used to obtain a wide representation of the parent

population in the twin cities through data collection.

36
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3.4 Data Collection Procedure

The data collection of this study was approved by the Institutional Review Board

(IRB) of Capital University of Science and Technology. Approval was also granted

from the appropriate educational institutions to recruit participants. The par-

ticipants were given information about the study and were assured that their

data will not be used for anything other than research and that it will be kept

confidential. A convenient sample of parents of adolescents aged 9-17 years. Par-

ticipant recruitment and questionnaire administration were conducted online. The

researcher shared an online questionnaire developed through Google Forms with

eligible parents through relevant online communication forums and groups facil-

itated by the institutional coordinators and principals. Before completing the

questionnaire, participants were provided with information about the study and

informed consent. They were informed that participation was voluntary that they

could withdraw at any time without consequences, and that their responses would

remain anonymous and confidential and would be used only for research purposes.

Prior to main data collection, a pilot study was carried out to test the cultural

appropriateness, clarity and comprehensiveness of the study instruments with 50

subjects before the main data collection. The results of the pilot study allowed re-

searchers to be certain that the questionnaires were understood and applicable to

the target population. Participants filled out a survey, which contained the Human

Papillomavirus Knowledge Questionnaire (HPV-KQ), the Vaccination Fear Scale

(VFS), and the Carolina HPV Immunization Attitude Scale (CHIAS). The data

were collected anonymously, and participants were assured that their responses

would remain confidential.. In addition, the data was analyzed in IBM SPSS

Statistics Version 21 to explore the relationships between knowledge, vaccination

fear, and parental attitudes towards HPV.

3.5 Documentation Method

Eligible parents of adolescents were asked to complete a self-administered ques-

tionnaire. The questionnaire was distributed electronically to eligible parents via



Research Methodology 38

online communication platforms and groups facilitated by the institutions. After

giving informed consent, participants filled out the questionnaire on their own.

All responses were systematically documented securely to safeguard confidential-

ity, maintain accuracy and facilitate subsequent data analysis.

3.6 Eligible Characteristics of Participants

The characteristic of participants who were eligible for the study are following;

3.6.1 Inclusion Criteria

i. Parents of adolescents aged 9 to 17 years.

ii. Parents required a minimum of secondary education to ensure accurate com-

pletion of the questionnaires.

3.6.2 Exclusion Criteria

i. Parents who have no legal guardianship of the adolescent do not have authority

to make vaccination decisions.

3.7 Measuring Instruments

The present study examined its variables with original English language versions

of psychological tools.

3.7.1 HPV Knowledge Questionnaire

The HPV Knowledge Questionnaire was first developed by Fisher et al. (2024) to

assess subject’s knowledge regarding Human Papillomavirus (HPV) and its vacci-

nation. The scale assesses knowledge of HPV transmission, symptoms, prevention

and vaccination to differentiate between incorrect knowledge and genuine uncer-

tainty.
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The scale consists of 13 items assessing general knowledge above HPV, gender

differences in HPV infection and recommendation regarding HPV vaccination.

Participants are asked to reply with True, False or ‘Don’t know’. All items are

used to add up for a total score. The instrument has been shown to have good

reliability with Cronbach’s alpha of 0.83 which means that the instrument is able

to measure in a consistent and reliable manner.

3.7.2 Vaccination Fear Scale

The Vaccination Fear Scale was designed by Machalek et al. (2023) to measure fear

related to vaccinations. The instrument has 6 items which measure both cognitive

and somatic symptoms and aims to measure the intensity of fear. The partici-

pants answer on a 5 point Likert scale from 1 (strongly disagree) to 5 (strongly

agree), with higher scores reflecting higher fear. The scale has demonstrated good

reliability, with a Cronbach’s alpha of 0.80, reflecting consistent measurement and

there is no reverse scoring.

3.7.3 Carolina HPV Immunization Attitudes and Belief

Scale

The Carolina HPV Immunization Attitudes and Beliefs Scale (CHIAS) is a self-

report tool developed by (McRee et al., 2011), designed to assess parental attitudes

and beliefs regarding HPV vaccination. The original version of the scale consists of

16 items measuring multiple domains of vaccine-related perceptions, including per-

ceived vaccine effectiveness, barriers to vaccination, anticipated regret, and social

influences, with the purpose of evaluating how attitudes may impact vaccination

decisions for adolescents.

Each item is rated on a 4-point scale (1=Strongly Disagree, and 4=strongly Agree).

Items (5, 12, 13 and 16) are reverse scored before being analyzed. The scale has

shown acceptable reliability of Cronbach’s alpha in the range between 0.75 and

0.89, ensuring reliable measurement.
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3.8 Ethical Considerations

Since HPV is a sensitive sexually transmitted infection, ethical considerations

were strictly adhered to all throughout the study. Ethical clearance from the

IRB of Capital University of Science and Technology, and official clearance from

the relevant educational institutions were obtained before collecting the data. All

participants have been provided with informed consent, describing the aim, pro-

cedures, voluntary participation, and ability to withdraw at any time without

repercussions of the study. No personal identifiable information, such as names,

phone numbers, e-mail addresses or IP addresses was gathered. All responses

recorded were remained confidential, only accessible to the researcher. The link

to the survey was sent via trusted channels, and respondents were informed that

their responses would only be used for academic research purpose only. It was

also explained to the participants that their involvement or non-involvement in

the event would not impact on their relationship with any education institution.

To maintain the dignity, privacy and psychological integrity of the participants,

all data was handled, stored and reported securely, in an aggregate form.



Chapter 4

Results

The current research aimed to assess how knowledge influenced HPV vaccination

fear and parental attitudes towards HPV vaccination among parents of adoles-

cents. The results of the current study are presented in this chapter using both

descriptive and inferential statistical analyses. The analyses are carried out on

demographic characteristics of the participants, descriptive statistics, and Cron-

bach’s alpha coefficients to determine the reliability of the study instruments.

Pearson’s correlation analysis was used to analyze the relationships between the

study variables. Simple linear regression analyses were also performed to find pre-

dictive relationship between study variables. Furthermore, Independent-samples

t-tests were used to compare differences between gender of adolescents and fam-

ily system however, one-way analysis of variance (ANOVA) was used to compare

differences between education levels of parents.

4.1 Missing Value Analysis

It is important to understand that missing data are a significant component of

quantitative research, as these can introduce bias, affect the statistical power of

the research, and influence the validity of results. Data was pre-screened for

missing values before being used in the main statistical analyses. The percentage

of missing data was determined for each variable; all of the variables in the study

were determined to have zero (0%) missing data. This complete data set did not

41
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require imputation or case dropping, which resulted in the use of the full sample (N

= 250) for all analyses. There were no missing values, which further strengthened

the robustness and credibility of the findings of the study.

4.2 Reliability Analysis (Pilot Study; N= 50)

Table 4.1: Reliability Analysis of pilot study instruments (N=50)

Scales Items α

KQ 10 0.92

VFS 6 0.89

CHIAS 16 0.91

Note. KQ = Knowledge Questionnaire; VFS = Vaccination Fear Scale; CHIAS = Carolina
HPV Immunization Attitude Scale; α = Cronbach’s alpha; N = 50.

The reliability of the instruments is shown in Table 4.1. A pilot study was carried

out with 50 respondents to test the internal consistency of the instruments of

the study before primary data collection. The reliability analysis showed good

internal consistency of the three scales. The Cronbach’s alpha for the Knowledge

Questionnaire (KQ) was .92, the Cronbach’s alpha for the Vaccination Fear Scale

(VFS) was .89 and the Cronbach’s alpha for the Carolina HPV Immunization

Attitude Scale (CHIAS) was .91. Cronbach’s alpha values of .70 and higher are

acceptable (above .80 is well to excellent internal consistency) based on established

standards. Therefore, the results showed that all of the instruments had good

reliability in collecting data for this research. Based on these good reliability

results from the pilot study, the same instruments were used for the main study.

4.3 Correlation Analysis (Pilot Study; N=50)

To explore the relationship knowledge, vaccination fear, and parental attitudes to-

ward HPV, a pilot study was conducted on a sample of 50 parents of adolescents.

This preliminary analysis is summarized in Table 4.2 that displays Pearson’s cor-

relation matrix.
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Table 4.2: : Pearson Correlation between knowledge, vaccination ear and
parental attitudes (N=50)

S.
No.

Variables KQ VFS CHIAS

1. KQ –

2. VFS .59** –

3. CHIAS .66** .78** –

Note. KQ = Knowledge Questionnaire; VFS = Vaccination Fear Scale; CHIAS = Carolina
HPV Immunization Attitude Scale, *Correlation is significant at the 0.01 level (1-tailed).

There was a strong positive correlation between HPV knowledge and HPV vac-

cination fear (r = .59, p < .01), meaning that the greater the HPV knowledge,

the higher the level of HPV vaccination fear. The ties between knowledge and

concerns with vaccine safety and side effects imply that higher awareness of HPV

health risks is associated with higher concerns about vaccine safety and side effects.

At the same time, knowledge showed a significant positive correlation with parental

attitudes (r = .66, p < .01) indicating that parents with high levels of knowledge

have positive attitudes toward HPV vaccination. These findings confirm the im-

portance of knowledge to facilitate vaccine acceptance.

This trend continued with vaccination fear, which had the greatest correlation

with parental attitudes (r = .78**, p < .01), which indicated that increased vacci-

nation fear was associated with more negative attitudes towards vaccination. This

connection is important to note that emotional concerns play an important role

in shaping parental attitudes those who are more concerned

4.4 Frequencies and Percentages of

Demographic Variables

Demographic characteristics of the 250 parent participants are shown in Table 4.3.

The parents’ age started with those aged 25 to 30 years (n = 104, 41.6%), followed
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by those aged 31—40 years (n = 85, 34.0%) and the oldest (above 40 years) (n

= 61, 24.4%). In terms of marital status, most participants were married (n =

183, 73.2%), with smaller numbers of divorced (n = 25, 10.0%), separated (n =

24, 9.6%), and widowed (n = 18, 7.2%) participants. At educational level, over

one-fifth of participants has a Bachelor’s degree (n = 102, 40.8%), a greater num-

ber of participants has a Master’s degree or higher (n = 82, 32.8%) and the least

number of participants has secondary education as their highest level of education

(n = 66, 26.4%).

Regarding the employment status, housewives (n = 67, 26.8%) were the next

largest group, followed closely by full-time employed parents (n = 84, 33.6%),

part-time employed parents (n = 54, 21.6%) and self-employed (n = 45, 18.0%).

With respect to family income, the distribution was relatively even parents earn-

ing between 50,000–100,000 PKR accounted for 29.6% (n = 74), those earning

100,000–200,000 PKR represented 29.2% (n = 73), followed by those earning less

than 50,000 PKR at 22.4% (n = 56), and finally those with income above 200,000

PKR at 18.8% (n = 47). Concerning the number of children, the most common

groups were those with 2 children (47.2%), 3 or more children (30.4%) and the

least common were those with one child (22.4%). Turning to adolescent charac-

teristics, the age distribution was remarkably balanced across the three categories:

9–11 years (n = 83, 33.3%), 12–14 years (n = 83, 33.2%), and 15–17 years (n =

84, 33.6%).

Gender-wise, there were more female adolescents (144, 57.6%) than male ado-

lescents (106, 42.4%). Concerning HPV awareness, a large proportion of parents

had heard about HPV (n = 177, 70.8%) and the HPV vaccine (n = 174, 69.6%).

In addition, when asked if their adolescent had been vaccinated with HPV, 85

(34.0%) responded ”yes,” while 148 (59.2%) responded ”no,” and 17 (6.8%) re-

sponded ”do not know. Finally, concerning the family system, nuclear families

(n = 129, 51.6%) slightly outnumbered joint families (n = 121, 48.4%), indicat-

ing a nearly equal distribution between the two household structures of joint and

nuclear systems.
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Table 4.3: Frequencies and Percentage of Demographic variables (N=250)

Variable Category n %

Age of Parent 25–30 years 104 41.6

31–40 years 85 34.0

Above 40 years 61 24.4

Marital Status Married 183 73.2

Divorced 25 10.0

Widowed 18 7.2

Separated 24 9.6

Education Level Secondary Education 66 26.4

Bachelor’s degree 102 40.8

Master’s degree or above 82 32.8

Employment Status Housewife 67 26.8

Employed (Full-time) 84 33.6

Employed (Part-time) 54 21.6

Self-employed 45 18.0

Family Income Less than 50,000 PKR 56 22.4

50,000–100,000 PKR 74 29.6

100,000–200,000 PKR 73 29.2

Above 200,000 PKR 47 18.8

Number of Children 1 56 22.4

2 118 47.2

3 or above 76 30.4

Age of Adolescents 9–11 years 83 33.3

12–14 years 83 33.2

15–17 years 84 33.6

Gender of Adolescents Male 106 42.4

Female 144 57.6

Heard Regarding
HPV

Yes 177 70.8

No 73 29.2

Heard Regarding
HPV Vaccine

Yes 174 69.6

No 76 30.4

Adolescent Received
HPV Vaccine

Yes 85 34.0

No 148 59.2

Don’t Know 17 6.8

Family System Joint 121 48.4

Nuclear 129 51.6
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4.5 Descriptive and Reliability Analysis of Main

Study

Table 4.4: Descriptive, Reliability, and Psychometric Properties of the Study
Scales (N = 250)

Scales I M SD α Range Skew Kur KS p

Actual Potential

KQ 10 1.67 .63 .94 1–3 10–30 .85 -.42 .14 .00

VFS 6 3.46 1.08 .92 1–5 6–30 -.29 -.91 .11 .00

CHIAS 16 2.78 .59 .92 1–4 16–64 -.03 -.54 .08 .00

Note. KQ = Knowledge Questionnaire; VFS = Vaccination Fear Scale; CHIAS = Carolina
HPV Immunization Attitude Scale; M = Mean; SD = Standard Deviation; α = Cronbach’s
alpha; KS = Kolmogorov–Smirnov test for normality.

Table 4.4 presents the descriptive statistics, reliability coefficients, and psycho-

metric properties of the three study scales. The Knowledge Questionnaire (KQ)

demonstrated excellent internal consistency (α = 0.94), with a mean score of 1.67

(SD = 0.63). Skewness (0.85) and kurtosis (-0.42) values were within acceptable

limits; however, the Kolmogorov-Smirnov test was significant (KS = 0.14, p <

.001), indicating non-normality. The mean score of the Vaccination Fear Scale

(VFS) was 3.46 (SD = 1.08) and the scale was reliable (α = 0.92). Skewness

(-0.29) and kurtosis (-0.91) suggested mild deviation, and the KS test was signif-

icant (KS = 0.11, p < .001). The Carolina HPV Immunization Attitude Scale

(CHIAS) also had high internal consistency (α= 0.92) and a mean score of 2.78

(SD = 0.59). Skewness (-0.03) and kurtosis (-0.54) were near-normal, yet the KS

test was significant (KS = 0.08, p < .001).

All three scales showed good internal consistency, ranging from Cronbach’s al-

pha of 0.92 to 0.94, which meant that the instruments were highly reliable for the

purpose of assessing HPV-related knowledge, HPV vaccination fear, and attitudes

of parents. The mean scores indicated that the participants had low to moder-

ate levels of knowledge about HPV, moderate levels of fear of vaccination, and
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mostly positive attitudes towards HPV vaccination. While skewness and kurtosis

values remained within acceptable limits for normality, the Kolmogorov-Smirnov

test yielded significant results for all scales (p < .001).

Although the normality tests revealed statistically significant departures, the as-

sumption of normality was deemed acceptable based on the overall distributional

characteristics of the data and the relatively large sample size (N = 250). With

larger samples, normality tests such as the Kolmogorov–Smirnov (K–S) test tend

to identify practically insignificant deviations from normality.

Parametric methods are generally robust to moderate violations of normality when

the sample size is sufficiently large, particularly when the data do not exhibit ex-

treme skewness or outliers. Accordingly, parametric tests were employed for the

subsequent analyses. The adequate psychometric properties of the study instru-

ments further supported their appropriateness for the planned statistical analyses.

Figure 4.1: Visual inspection of the histogram for Knowledge Questionnaire
scores revealed a distribution that approximated normality, with a slight positive

skew (N=250)
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Figure 4.2: Visual inspection of the histogram for Vaccination Fear Scale
revealed a distribution that approximated normality, with a slight positive skew.

(N=250)

Figure 4.3: Histogram for CHIAS scores showed a distribution that was ap-
proximately normal, with a slight positive skew (N=250)
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4.6 Pearson Correlation between Knowledge,

Vaccination Fear and Parental Attitudes

Table 4.5 explains the Pearson correlation conducted to examine the relationship

between Knowledge Questionnaire (KQ), Vaccination Fear Scale (VFS) and Car-

olina HPV Immunization Attitude Scale (CHIAS) in a sample of 250 participants.

Table 4.5: Correlation Among Study Variables

S.
No.

Variables KQ VFS CHIAS

1. KQ –

2. VFS .06 –

3. CHIAS -.07 .71** –

Note. KQ = Knowledge Questionnaire; VFS = Vaccination Fear Scale; CHIAS = Carolina
HPV Immunization Attitude Scale, *Correlation is significant at the 0.01 level (1-tailed).

Table 4.5 demonstrates the Pearson correlation analysis was conducted to examine

the relationships among Knowledge (KQ), Vaccination Fear (VFS), and parental

attitudes toward HPV immunization (CHIAS) in the main study sample (N =

250). The findings revealed that the correlation between Knowledge (KQ) and

Vaccination Fear (VFS) was not statistically significant (r= .06), indicating that

knowledge was not significantly associated with vaccination fear among parents

of adolescents. Similarly, the relationship between Knowledge (KQ) and parental

attitudes (CHIAS) did not reach statistical significance (r= 0.07), suggesting that

knowledge was not meaningfully related to parental attitudes toward HPV im-

munization. Similarly, the relationship between Knowledge (KQ) and parental

attitudes (CHIAS) was weak and negative (r = –.07) and did not reach statistical

significance (p > .05), suggesting that knowledge was not meaningfully related to

parental attitudes toward HPV immunization. Similarly, Vaccination Fear (VFS)

and HPV immunization attitudes (CHIAS) demonstrated a strong, positive, and

statistically significant correlation (r = .71, p < .01), indicating that higher levels

of vaccination-related fear are strongly associated with more intensified scores on

the CHIAS scale.
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4.7 Simple Linear Regressions of KQ predicting

VFS

Table 4.6: Simple Linear Regression Analysis of KQ Predicting VFS (N =
250)

Predictor B SE β t p 95%
CILL

95%
CIUL

(Constant) 3.29 .19 – 17.06 .00 2.91 3.67

KQ .10 .10 .06 .94 .34 -.11 .31

R2 = .004

Note. Dependent Variable: VFS (Vaccination Fear Scale); KQ = Knowledge Questionnaire; B
= un-standardized coefficient; SE = standard error; β = standardized coefficient, p =
significance level; CI = confidence interval; LL = lower limit; UL = upper limit.

To examine whether knowledge about HPV serves as a significant predictor of

vaccination fear among parents, a simple linear regression analysis was conducted.

The findings of this analysis are presented in Table 4.6 and 4.7. Table 4.6 presents

the results of a simple linear regression analysis conducted to examine whether

knowledge about HPV (KQ) predicts vaccination fear (VFS) among parents of

adolescents. The regression model was not significant, p = .347, indicating that

knowledge does not significantly predict vaccination fear. The model accounted

for only 0.4% of the variance in vaccination fear (R² = .004), suggesting a very

weak relationship between the two variables.

The unstandardized coefficient for KQ was B = .102 (SE = .108, β = .060, t =

.942, p = .347), with a 95% confidence interval ranging from -0.111 to 0.315, which

crosses zero, further confirming the non-significant nature of this relationship. The

direction of the relationship shows positive, with higher levels of vaccination fear

linked to slightly higher levels of knowledge, but this effect was not statistically

significant. Based on the present findings, it is clear that knowledge does not

meaningfully influence vaccination fear among parents, which means that other

psychological cultural and social factors could be more important in exerting in-

fluence on vaccination fear.
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4.8 Simple Linear Regression Analysis of KQ

Predicting CHIAS

Table 4.7: Simple Linear Regression Analysis of KQ Predicting CHIAS (N =
250)

Predictor B SE β t p 95%
CILL

95%
CIUL

(Constant) 2.90 .10 – 27.29 .00 2.69 3.11

KQ -.07 .05 -.07 -1.19 .23 -.18 .04

R2 = .001

Note. Note: Dependent Variable: VFS (Vaccination Fear Scale); KQ = Knowledge
Questionnaire; B = un-standardized coefficient; SE = standard error; = standardized
coefficient, p = significance level; CI = confidence interval; LL = lower limit; UL = upper limit.

Table 4.7 presents the results of a simple linear regression analysis conducted

to examine whether knowledge about HPV (KQ) predicts attitudes toward HPV

immunization (CHIAS) among parents of adolescents. The regression model was

not significant, p = .23, indicating that knowledge does not significantly predict

immunization attitudes. The model accounted for only 0.6% of the variance in

in parental attitudes (R² = .001), suggesting a very weak relationship between

the two variables. However, the negative Beta value (β = -.076) indicates an

inverse relationship, suggesting that higher knowledge about HPV is associated

with slightly more positive attitudes toward immunization (as lower CHIAS scores

reflect more favorable attitudes). However, this effect was not significant (table

4.7). The present study finding suggested that although knowledge about HPV

does not have a meaningful effect on HPV immunization attitudes of the parents,

there might be other psychological, cultural, or social factors that may explain the

attitude formation. All the regression assumptions were deemed to be met. To

conclude, regression analyses showed that HPV-related knowledge (KQ) was not

significantly predictive of the vaccination fear (VFS) and HPV attitudes (CHIAS)

of parents of adolescents. The regression analyses for both outcomes were non-

significant, indicating no meaningful predictive relationship (R² = .004 and .001,

respectively). These results indicate that knowledge is not enough to explain

vaccination-related perceptions, meaning that additional psychological, cultural,
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and social factors need to be taken into account in order to grasp the fear and

attitudes of parents towards HPV vaccination.

4.9 Independent T-Test Analysis for Gender Dif-

ference of Adolescents

Table 4.8 explains the independent samples t-test conducted to compare parents’

Knowledge, Vaccination Fear and Parental Attitudes based on the gender of their

adolescent (male vs. female) in a sample of 250 parents. Independent samples t-

Table 4.8: Independent Samples t-test Examining Differences among Gender
Difference in Adolescents

Vari Male Female t p 95% CI Cohen
d

M SD M SD LL UL

KQ 1.67 .62 1.67 .65 .07 .93 -.15 .16 0.01

VFS 3.66 1.03 3.33 1.12 2.37 .01 .05 .60 0.30

CHIAS 2.91 .57 2.69 .60 2.83 .00 .06 .36 0.36

Note. Knowledge Questionnaire; VFS= Vaccination Fear Scale; CHIAS= Carolina HPV
Immunization Attitude Scale, M= mean, SD= standard deviation, t= independent sample
t-test, Cl= confidence interval, p= significance, Cohen’s d= effect size

tests were performed to determine if there were differences in HPV-related knowl-

edge, fear of HPV vaccination, and/or HPV vaccination attitudes between parents

of male adolescents and parents of female adolescents and the results are presented

in Table 4.8. In comparison, there was no difference in knowledge between the two

groups. There was virtually no difference in the scores for parents of male (M

= 1.67, SD = 0.62) and female (M = 1.67, SD = 0.65) adolescents, and the

mean difference was very small. There was no effect size (Cohen’s d = 0.01) for

adolescent gender, indicating that the gender of the adolescent was not a signifi-

cant factor in explaining differences in parental knowledge. For male adolescents

parents reported higher fears of vaccination (M=3.66, SD=1.03) than parents of

female adolescents (M=3.33, SD=1.12), a difference of 0.33 points on the mean.
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This difference was statistically significant and there was a small effect size (Co-

hen’s d = 0.30), so there was more vaccination fear by parents of males than by

parents of females about HPV vaccination. Similarly, parents of male adolescents

(M = 2.91, SD = 0.57) had more negative attitudes towards HPV immunization

than the parents of female adolescents (M = 2.69, SD = 0.60) with a mean dif-

ference of 0.22 points. This difference was also statistically significant, with a

small-to-moderate effect size (Cohen’s d = 0.36), suggesting that parents of sons

maintained less favorable views toward HPV vaccination compared to parents of

daughters. Overall, these findings suggest that while HPV-related knowledge does

not differ by adolescent gender, significant differences exist in vaccination fear and

attitudes. Parents of male adolescents demonstrate greater vaccination fear and

more negative attitudes toward HPV immunization compared to parents of female

adolescents, highlighting the influence of gender-based perceptions on parental

vaccination decisions.

4.10 Independent T-Test Analysis for Family

System

Table 4.9: Independent Samples t-test Examining Differences among Family
System

Var Joint Nuclear t p 95% CI Cohen
d

M SD M SD LL UL

KQ 1.67 .69 1.67 .59 .06 .94 -.15 .16 0.01

VFS 3.75 .98 3.20 1.13 4.09 .00 .28 .81 0.52

CHIAS 2.96 .54 2.62 .61 4.62 .00 .19 .48 0.59

Note. KQ= Knowledge Questionnaire; VFS= Vaccination Fear Scale; CHIAS= Carolina HPV
Immunization Attitude Scale, M= mean, SD= standard deviation, t= independent sample
t-test, Cl= confidence interval, p= significance, Cohen’s d= effect size

Table 4.9 explains the independent samples t-test conducted to compare parents’

Knowledge, Vaccination Fear and Parental Attitudes based on family system (nu-

clear vs. joint family system) in a sample of 250 parents. An independent samples
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t-test was carried out to in table 4.6 explore whether parents from joint and nu-

clear family systems differed in their HPV-related knowledge, vaccination fear, and

attitudes toward HPV immunization. Looking first at knowledge, no notable dif-

ference emerged between the two groups. Parents from joint families had a mean

score of 1.67 (SD = .69), while those from nuclear families scored similarly, with

a mean of 1.67 (SD = .59). The t-test yielded a value of 0.06 with 248 degrees

of freedom and a p-value of .94. The confidence interval ranged from -0.15 to

0.16, and the effect size was negligible at 0.01. The findings indicate that family

structure is not seen to influence parents’ HPV related knowledge. However, there

was a clear contrast with regard to fear of vaccination. The mean score of fear

was higher in the parents of joint families (M = 3.75, SD = .98) than in those

of nuclear families (M = 3.20, SD = 1.13). There was a statistically significant

difference, t (248) = 4.0, p < .001. The confidence interval ranged from 0.28 to

0.81 and the effect size was moderate (d = 0.52), indicating a significant contri-

bution of the family system to the vaccination fear. The same applied to parental

attitudes. Similarly, parental attitudes toward HPV varied among the two groups.

The attitude scale scores of the parents in the joint families were higher (M = 2.96,

SD = .54) than the attitude scale scores of the parents in the nuclear families (M

= 2.62, SD = .61). This difference was statistically significant, t (248) = 4.62,

p < .001. The confidence interval ranged from 0.19 to 0.48, and the effect size

was moderate to large (d = 0.59); indicating that family system has a substantial

impact on parental attitudes toward HPV. This difference was statistically signif-

icant, t (248) = 4.62, p ¡ .001. The confidence interval spanned from 0.19 to 0.48,

and the effect size was moderate to large (d = 0.59), suggesting that family system

has a considerable influence on parental attitudes toward HPV vaccination. The

sample comprised 121 participants from the joint family system and 129 from the

nuclear family system, representing an approximately 0.94:1 ratio.

Taken together, these findings indicate that while family system does not relate to

knowledge about HPV, it does appear to influence both vaccination fear and atti-

tudes. Parents from joint families reported greater fear and held more pronounced

attitudes toward HPV immunization compared to those from nuclear families.
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4.11 ANOVA Comparison of Study Variables

across Parental Education Levels

(Secondary, Bachelor’s, Master’s)

Table 4.10: Differences in Study Variables by Educational Level

Var SE (1) BS (2) MS (3) F (2, 247)p Post
Hoc

M SD M SD M SD

KQ 1.57 .68 1.79 .68 1.60 .53 3.03* .05 ns

VFS 4.12 .96 3.38 1.08 3.04 .96 21.65*** .00 1 > 2;
1 > 3

CHIAS 3.11 .55 2.78 .62 2.52 .48 20.62*** .00 1 > 2
> 3

Note. Secondary Education, 2 = Bachelor’s Degree, 3 = Master’s Degree. VFS = Vaccination
Fear Scale; CHIAS = Carolina HPV Immunization Attitude Scale; , **p <.001.

The mean scores and standard deviations of knowledge, vaccination fear and at-

titudes toward HPV vaccination by three levels of parental education are shown

in Table 4.10. There were no significant differences notable in knowledge scores

between parents with a bachelor’s degree (M = 1.79, SD = 0.68) and those with a

master’s degree (M = 1.60, SD = 0.53) or secondary education (M = 1.57, SD =

0.68). However, a significant difference was found for vaccinations fear. Parents

who obtained secondary education reported the highest level of vaccination fear

(M = 4.12, SD = 0.96), followed by parents with a bachelor’s degree (M = 3.38,

SD = 1.08), and the lowest level of fear was reported for parents with a master’s

degree (M = 3.04, SD = 0.96). Likewise, significant differences were observed for

parental attitudes. Parents with a secondary education had the most negative

attitudes (M = 3.11, SD = 0.55), followed by those with a bachelor’s degree (M =

2.78, SD = 0.62), and those with a master’s degree had the most positive attitudes

(M = 2.52, SD = 0.48). To conclude, these results suggest that parents’ education

has a significant impact on vaccination fear and parental attitudes.
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Discussion and Conclusion

This chapter discusses the empirical findings of this study with respect to the

study objectives and hypotheses; which were derived from the analyses conducted

in this study. Moreover, this chapter emphasizes the contribution of the current

study to the existing body of knowledge and points out areas for future studies.

Results are discussed within the framework of the existing literature and theory.

This study aimed to measure the impact of knowledge on vaccination fear and

parental attitude towards HPV among parents of adolescents quantitatively. The

main goal was to gauge the degree to which knowledge impacts the vaccination

fear and in turn impacts parental attitudes towards HPV among parents of ado-

lescents. Furthermore, the study explored the association between knowledge and

vaccination fear and parental attitudes, which indicated whether knowledge was

a protective or risk factor for parental attitudes regarding vaccination among par-

ents. Moreover, this study examined the knowledge differences and vaccination

fear among adolescents, as well as the parental attitudes toward HPV among their

parents, with respect to their gender, family system and education levels. Ad-

ditionally, the study explored differences in knowledge, vaccination fear among

adolescents and parental attitudes toward vaccination among parents, by gender,

family system, and level of parental education. These were explored to understand

the factors that may affect knowledge and parent attitudes towards HPV. By iden-

tifying these relationships, the study contributes to a growing body of research on

56
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HPV vaccine uptake in Pakistan, particularly the psychological and educational

factors influencing parental attitudes toward adolescent vaccination. A quantita-

tive research design was used to examine the impact of knowledge, on vaccination

fear, and parental attitudes. The total number of parents picked up was 250 who

were parents of adolescents from different schools and colleges of Rawalpindi and

Islamabad. The participants were selected from both the Government and Private

educational institutions with an aim of getting a cross section of various socio-

economic and educational backgrounds. A convenience sampling technique was

used in recruiting the participants who were appropriate to the research purposes.

The data-collection was achieved with the help of the standardized quantitative

instruments with the original English version. Knowledge of HPV-related issues

was assessed by the Knowledge Questionnaire (KQ) and fear related to vaccination

with the Vaccination Fear Scale (VFS) while parental attitudes toward HPV im-

munization were measured with the Carolina HPV Immunization Attitude Scale

(CHIAS). For analysis of the data the Statistical Package for the Social Sciences

(SPSS) version 21 was used. Recruitment of participants added to the sample

diversity, and provided a more complete analysis of the potential influences of dif-

ferent educational, socio-economic, and cultural backgrounds on knowledge, vacci-

nation fear, and parental attitudes toward HPV immunization for their adolescent.

This sampling strategy therefore increased the representativeness of findings from

the study to other demographic groups of parents.

5.1 H1: Association between Knowledge and

Vaccination Fear

The present study hypothesized that knowledge would be negatively correlated

with HPV vaccination fear among parents of adolescents. Contrary to the initial

hypothesis, there was a positive association between knowledge and vaccination

fear (r = .060, p = .347), which indicates that this variable does not significantly

contribute to vaccination fear in this sample. The results do not support the hy-

pothesis H1, since it was not found that there is a significant negative correlation
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between the two variables. This non-significant relationship between knowledge

and vaccination fear can be understood in the wider social, cultural and emotional

context of Pakistan and other similar contexts where the social, emotional and

trust related factors may have a more significant influence on fear surrounding

vaccines than the knowledge. Despite high awareness among parents, misconcep-

tions about HPV are prevalent in Pakistan, such as a lack of understanding of the

link between HPV vaccination and fertility, stigma about sexual health, and low

trust in vaccination campaigns(Shamsi et al., 2024a; Baloch et al., 2023; Hakim

et al., 2025). In addition, empirical evidence from the past few years in Punjab

suggests that vaccination fear among parents is more influenced by risk percep-

tions and social norms than by actual knowledge (Tahira and Anjum, 2026). This

is similar to the international evidence recent systematic review of COVID-19 vac-

cination fear identified that emotions and lack of trust were more likely to drive

vaccination fear than knowledge and another international study showed that mis-

information and exposure to social media were more likely to drive vaccination fear

even among well-informed populations (Schwartz et al., 2023). Consequently, in

culturally sensitive contexts such as Pakistan, vaccination fear appears to operate

independently of knowledge, which may explain why the proposed hypothesis was

not supported.

5.2 H2: Association between Vaccination Fear

and Parental Attitudes

This study hypothesized that there would be a significant positive correlation be-

tween parental attitudes towards Human Papillomavirus (HPV) and vaccination

fear among parents of adolescents. Results found showed a strong, positive and

statistically significant relationship between vaccination fear and parental attitude

towards HPV vaccination (r = .710, p < .001), which indicated that increased

vaccination fear is correlated with less favorable vaccination attitudes of parents

towards HPV vaccination. These results support H2 as there was a significant

association between the two, with a large magnitude, meaning that there is strong
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evidence that there is an association. This indicates that the fear of HPV vac-

cination is a key factor in parental perceptions and reactions to HPV vaccines,

and can lead to greater vaccination fear and negative attitudes. The high level

of positive association between vaccine fear and parental attitudes, however, can

be explained in terms of culturally embedded belief systems prevalent in Pakistan

where vaccine-related fear is closely intertwined with negative attitudes, which are

rooted in misinformation, religious concerns and widespread mistrust in healthcare

systems (Baloch et al., 2023).

This negative attitude can be manifested as rejection of HPV vaccination, lack of

willingness to approach health care to seek information on HPV vaccination, per-

ception of vaccine as a potential threat or unnecessary treatment, or the preference

for alternative or traditional treatment methods over a health care professional’s

recommendations. Research from Pakistan consistently shows that parental fears

about infertility, side effects, and vaccine safety have a significant impact on atti-

tudes towards HPV vaccination, often leading to resistance and vaccination fear

(Shamsi et al., 2024a; Baloch et al., 2023; Hakim et al., 2025). A study done in

Punjab also found that negative perceptions and fear-based beliefs have a greater

impact on vaccination attitudes than knowledge and education (Tahira and An-

jum, 2026).

5.3 H3: Association between Knowledge and

In the present study, the hypothesis of significant positive association between

Parental Attitudes

parental knowledge about Human Papillomavirus (HPV) and their attitudes to-

wards HPV vaccination among parents of adolescents was hypothesized. The

correlational results indicated, however, that there was an inverse relationship be-

tween knowledge and parental attitudes (r = - .076, p = .233) and thus knowledge

does not meaningfully influence parental attitudes in this sample. The results

showed that the knowledge and parental attitudes were not supported by the
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empirical data because there was no statistically significant correlation between

knowledge and parental attitudes. The non-significant correlation between knowl-

edge and parental attitudes highlights the significant part played by socio-cultural

and emotional factors in Pakistan, where HPV vaccination is still considered to

be a sensitive and taboo health issue. However, according to the Pakistani study,

while there is some awareness among parents, this awareness is often not enough

to overcome the negative attitudes, which are often rooted in cultural taboos,

misinformation, and lingering concerns about vaccine safety (Shamsi et al., 2024a;

Baloch et al., 2023; Hakim et al., 2025). Such negative attitudes sometimes are

expressed as the refusal to consult health workers on vaccination, the idea that

it is unnecessary or that perhaps it is harmful, and a belief for the use of tradi-

tional medicine rather than biomedical treatment. Likewise, findings in Punjab

reveal that the perceived barriers and mistrust in health systems have a greater

impact on attitudes than merely being factually aware of these barriers, suggesting

that factual awareness does not necessarily lead to positive attitudes in the pres-

ence of emotional and systemic barriers (Tahira and Anjum, 2026). This trend

is supported by international data of a systematic review found that providing

knowledge alone did not significantly predict attitudes towards vaccination unless

combined with trust and positive health beliefs, suggesting that simply providing

facts is inadequate to change entrenched attitudes.

In another global study, Schwartz et al. (2023) found that learners’ informational

awareness is important, learners’ emotional response and cultural context tended

to be more salient in influencing parental attitudes when the decision concerned

their health. In addition, qualitative research demonstrates that stigma and misin-

formation reduce the effect of knowledge on decision-making processes, especially

in situations where reproductive health issues are culturally sensitive (Nguyen

et al., 2024). The stigma surrounding HPV due to its sexual transmission in Pak-

istan also affects the connection between knowledge and parental attitudes, as

parents may be reluctant to access information that conflicts with their beliefs or

social norms. Together these results indicate that emotional and cultural factors

influence parents’ attitudes more strongly in the Pakistani context as well as in
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the context of other countries across the world.

5.4 H4: HPV Knowledge as a Predictor of Vac-

cination Fear

In the current study, knowledge did not significantly predict vaccination fear

among the parents. Although knowledge is an important component of informed

health decision-making, the present findings suggest that factual knowledge alone

may not be sufficient to reduce fear or concerns regarding HPV vaccination. Pre-

vious literature indicates that vaccination decisions are influenced by multiple

factors beyond knowledge, including perceived vaccine safety, trust in healthcare

providers, misinformation, perceived barriers, social influences and individual be-

liefs (Vincent et al., 2024). Therefore, parents may possess adequate factual infor-

mation about HPV while still experiencing concerns about vaccine safety, possible

side effects, or misinformation encountered through social media and interpersonal

networks (Cheema et al., 2024).

The non-significant predictive impact of knowledge in the present study may there-

fore indicate that having information does not necessarily translate into reduced

vaccination fear. Knowledge may be acquired through different sources, such as

healthcare providers, educational institutions, social media, family members and

other information channels (Vincent et al., 2024). However, the present study

assessed the level of knowledge rather than the specific sources through which

participants obtained this information. Consequently, it cannot be determined

from the present findings whether the information received by parents was de-

rived from reliable or unreliable sources. Moreover, the content and accuracy of

information may differ across sources, meaning that a parent can have factual

knowledge about HPV while simultaneously being exposed to messages that gen-

erate fear or uncertainty about vaccination (Tobaiqy and MacLure, 2024; Pelissier

et al., 2025). This interpretation is consistent with evidence suggesting that psy-

chological and perceptual factors may play an important role in HPV vaccination
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decisions. Similarly, study reported that perceived benefits, perceived barriers, and

perceived susceptibility were stronger determinants of HPV vaccination intention

than knowledge, highlighting the importance of factors identified within the Health

Belief Model (Wu et al., 2025). Additionally, another study outcome revealed that

knowledge was found to be associated with HPV awareness, but, decision for vac-

cination was mainly influenced by attitudes, risk perception, and confidence in

vaccine safety (Cheema et al., 2024). Furthermore, higher HPV knowledge was

not necessarily associated with higher HPV vaccine intention, suggesting that

vaccine confidence-building interventions and addressing misconceptions would be

more effective than HPV vaccine information interventions (Pelissier et al., 2025).

Taken together, these findings highlight the need for comprehensive approaches to

decrease vaccination fear, which involve increasing vaccine confidence, addressing

vaccine-related misinformation, and building trust in health providers in addition

to increasing HPV-related knowledge.

5.4.1 Knowledge as a Predictor of Parental Attitudes to-

ward HPV

The present study showed that knowledge did not significantly predict parental

attitudes toward HPV vaccination among the parents. Although parents with

greater knowledge may have a better understanding of HPV infection and its

health consequences, factual awareness alone may not be sufficient to develop pos-

itive attitudes toward vaccination. Parental attitudes are influenced not only by

what parents know, but also by how they perceive the risk of HPV, the safety

and effectiveness of the vaccine, and the social context in which vaccination de-

cisions are made (Chen et al., 2024). Within Pakistan, cultural values and social

expectations may play a notable role, given that HPV is linked to a sexually

transmitted infection, which can make conversations about HPV and vaccination

uncomfortable for parents. A recent systematic review indicated that parental

choices regarding HPV vaccination were shaped by norms and values, particularly

concerns related to sexuality, moral beliefs, external pressures, and vaccine-specific

issues (Salleh et al., 2024). Likewise, a recent study conducted revealed that HPV
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vaccination decisions may be affected by culturally rooted elements, such as social

tive health considerations.

approval, family involvement, religious and community influences, and reproduc-

Consequently, parents may have sufficient knowledge about HPV but still display

hesitant or less favorable attitudes when their social or cultural context reinforces

doubts about vaccination (Noreen et al., 2024). Moreover, the predictive role of

knowledge observed in this study aligns with earlier work suggesting that HPV

vaccination attitudes and intentions are shaped not only by knowledge but also by

perceived benefits, barriers, vaccine confidence, and risk perception (Chen et al.,

2024; Song et al., 2025).

In line with this, interventions that target beliefs, risk appraisal, and motivational

factors have been found to be more effective in encouraging vaccination than those

focused solely on providing information (Rafeie et al., 2024). These observations

indicate that while knowledge serves as a necessary basis for informed choices, it

does not automatically result in positive attitudes toward HPV vaccination.

Furthermore, concerns about vaccine safety and accessibility can remain preva-

trust in health recommendations. Adopting such multifaceted approaches may

information delivery (Heyde et al., 2024b). Future vaccination initiatives ought

to integrate accurate HPV education with targeted strategies addressing safety

worries, misunderstandings, access-related obstacles, perceived susceptibility, and

prove more effective in turning knowledge into favorable parental attitudes toward

HPV vaccination (Alqethami and Alhalal, 2025).

lent even among those with considerable HPV-related knowledge, reinforcing the

idea that knowledge alone is insufficient for vaccine acceptance (Chauhan et al.,

2025). In light of these considerations, the current findings imply that efforts to

improve parental attitudes toward HPV vaccination should extend beyond simple
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5.5 H5: Demographics

The present study investigated gender differences in knowledge, vaccination fear,

and parental attitudes toward HPV among parents of adolescents. No significant

difference was found between the knowledge among the parents of male and fe-

male adolescents. Both adolescents’ parents are equally knowledgeable and aware

of HPV infection and prevention. This may be associated with the growing access

to health information, such as in schools, via digital platforms and public health

campaigns, which have helped to close traditional gender based knowledge gaps

(Luo et al., 2024). The evidence further suggests that education has an even big-

ger impact on knowledge than gender. In a cross-sectional study of HPV among

Chinese adolescents and young adults, knowledge was found to be significant pre-

dictors of intention to vaccinate, whereas there was no significant difference in

levels of knowledge by gender after adjusting for other factors (Luo et al., 2024).

The results of the present study have also been found in a study conducted among

French adolescents, which showed that HPV knowledge is similar for both boys

and girls after HPV-based school-based education interventions (Pelissier et al.,

2025).Parents of male adolescents, however, reported significantly lower vaccina-

tion concerns and less favorable attitudes toward HPV vaccination compared with

parents of female adolescents. This finding may reflect the historical emphasis

of HPV vaccination programmes on cervical cancer prevention, which may have

contributed to greater familiarity with HPV vaccination as a health measure for

females. Consequently, some parents of male adolescents may perceive HPV vac-

cination as less relevant to their sons or may have less awareness of the benefits of

vaccination for males. Similarly evidence indicates that parents are generally more

likely to accept HPV vaccination for their daughters than for their sons, partly be-

cause of limited awareness of the benefits of HPV vaccination for male adolescents

and the perception of HPV vaccination as primarily a cervical cancer prevention

strategy (Heyde et al., 2024a). Overall, these findings align with recent literature

indicating that parents of adolescent males more likely to delay vaccinations due

to safety concerns and lack of perceived benefits, and positive parental attitudes

shown to be highly correlated with perceived susceptibility, perceived benefits,
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and exposure to accurate health information (Luo et al., 2024). Together, these

results indicate that a gender-sensitive approach to HPV acceptance incorporates

gender-inclusive educational strategies with messaging that vaccines are important

for both males and females should be the target of future health promotion pro-

grams to decrease vaccination fear, increase parental attitudes, and vaccine uptake

among adolescent males and females.

Moreover, the current study also investigated the influence of family structure

on parents’ HPV-related perceptions of adolescents. The results indicated that

there was no significant difference between the HPV knowledge of adolescents

from the joint family and nuclear families, indicating that family structure does

not seem to have a significant effect on HPV knowledge. This suggests that knowl-

edge about health information via schools, health care providers, electronic media

and social media distribution platforms is fairly consistent across family systems,

which reduces knowledge gaps. This is supported by recent evidence showing

that educational exposure and socioeconomic status and information accessibility

are more important in determining HPV knowledge than household composition

(López et al., 2022).This finding is supported by recent evidence showing that

educational level, socioeconomic status, and access to health-related information

are important factors associated with differences in HPV knowledge. Similarly,

study reported that knowledge varied according to educational characteristics,

with higher knowledge observed among female students, health-science students,

and those living in urban areas (Atif, 2025). These findings suggest that differ-

ences in educational exposure, socioeconomic circumstances, and access to health

information may contribute to variations in HPV knowledge. But there was a

significant difference in the fear of vaccination between the adolescents belonging

to joint families and nuclear families. This could be due to various opinions from

the extended family members, such as grandparents and relatives, who may have

misconceptions about vaccine safety and can contribute to adolescent uncertainty

and fear. Elders have significant influence over health-related decisions in col-

lectivistic cultural contexts; and conflicting messages may exacerbate vaccination

concerns (Heyde et al., 2024a). This is supported by a systematic review which
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concluded that family beliefs and social influences significantly influence HPV vac-

cine uptake (Heyde et al., 2024b). Another study also found that misinformation

and negative perceptions within the family are important impediments to HPV

vaccination, especially in cultures with a high degree of collective decision-making

norms (Ali et al., 2025a). Additionally, family structure can play a meaningful role

in shaping beliefs and choices about vaccination, since health-related decisions are

often guided by family norms, communication patterns, and shared views. Find-

ings from South Asia suggest that family composition and family-based influences

may be linked to vaccine hesitancy, though this association can differ in direction

depending on the context (Stuetzle et al., 2025).

Studies on HPV vaccination indicate that decisions about vaccination may involve

both parents, with family support and spousal views shaping parental choices

(Wong, 2011). In Pakistan, relatives especially fathers and elder family members

have been found to exert considerable influence over HPV vaccination decisions

(Khan et al., 2025). Accordingly, the greater fear of vaccination and more unfavor-

able parental attitudes seen among participants from joint families in this study

could stem from increased exposure to shared family perspectives and group-based

decision-making. All together, these results highlight the importance of family

structure as a socio-cultural factor affecting the fear and attitude towards HPV,

and its weak effect on the acquisition of knowledge. Furthermore, the present

study showed no significant differences in knowledge between the various educa-

tion groups of parents. The lack of a significant finding could be attributed to

the fact that health information is readily available from health care providers,

electronic media, and public health promotional initiatives (Ntonifor et al., 2025).

In recent years, HPV and its vaccine information has been increasingly accessi-

ble to everyone regardless of level of education and parents with different edu-

cational attainment can learn the same factual information. But, prior studies

show that knowledge is not enough to predict vaccination uptake as parents’ con-

fidence in vaccines, trust in healthcare professionals, and perceptions of vaccine

safety also play a role in their decision making (Klassen et al., 2024). Moving

towards, parental education had a significant impact on vaccination fear. Parents
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with secondary education showed the highest vaccination fear, while those with

master’s degrees showed the lowest vaccination fear. This significant finding may

be attributed to the role of higher education in improving health literacy, criti-

cal thinking, and the ability to evaluate scientific information, making individuals

less susceptible to misinformation circulating through social media and informal

sources (Purvis et al., 2024). Furthermore, parents with greater education levels

are more likely to consult trusted health experts and evidence-based sources, min-

imizing confusion and anxiety about vaccine safety (Chen et al., 2024).

Similarly, the same pattern was found for parental attitudes, as the present study

also found significant differences between the parental attitudes with varying lev-

els of education regarding HPV. Parents who had a master’s degree had the most

positive attitudes and parents with secondary education had the least positive

attitudes. Higher education can enhance trust in health care providers, critical

evaluation of health information and preventive health behaviors.

These results align with a national survey revealed that parents with higher edu-

cation levels had significantly higher intentions toward vaccination compared with

those with lower education, and had more positive attitudes toward vaccination

than those with lower education (Kornides et al., 2024). Similarly, a recent study

found that parents with lower levels of education reported higher vaccination fear

for all childhood vaccines, including HPV, suggesting that education is a key fac-

tor in parental vaccine attitudes (Santibanez et al., 2024).

To conclude, results indicate that education has a more significant impact on

vaccination fear and parental attitudes than knowledge. The results highlight the

need for the development of educational programs and interventions that not only

raise awareness about HPV and its vaccination but also address misconceptions,

enhance health literacy, and boost confidence in vaccine safety, especially among

parents with low levels of education.
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5.6 Conclusion

This study’s primary goal was to evaluate the impact of knowledge on vaccination

fear and parental attitudes towards HPV among adolescent parents. To summa-

rize, the results of this research provide partial support for the hypotheses for this

study. There was not enough evidence to support the hypothesized negative re-

lationship between HPV-related knowledge and vaccination-related fear, meaning

that knowledge does not effectively reduce vaccination-related fear among parents.

Similarly, there was no evidence that being aware of HPV had a meaningful im-

pact on parental attitudes, as was suggested by the proposed negative relationship

between knowledge and attitudes. The hypothesis that there would be a positive

association between increased vaccination fear and negative vaccination attitudes

was, however, highly supported, with increased fear found to be related to in-

creased negative attitudes towards HPV vaccination. In conclusion, these findings

suggest that parental attitudes toward HPV are not driven solely by knowledge,

also the emotional and cultural factors play an important role in their willingness

to vaccinate their adolescents or not.

5.7 Limitations and Suggestions

Following are the limitations and suggestions of the present study;

i. The use of self-report questionnaires and convenience sampling may have in-

troduced response and selection biases. Therefore, the findings may not be fully

representative of the broader population of parents of adolescents in Pakistan.

ii. The study was conducted within a limited geographical area, specifically

Rawalpindi and Islamabad. Consequently, the findings may not capture the di-

verse cultural and contextual differences that exist across the provinces and regions

of Pakistan.

iii. The study focused on knowledge, vaccination fear and parental attitudes; how-

ever, other relevant factors, such as religious beliefs, trust in healthcare providers,

exposure to social media, previous vaccination experiences were not examined.

These factors may also contribute to parental decision-making regarding HPV
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vaccination. iv. The non-significant associations between knowledge and vaccina-

tion fear, as well as between HPV knowledge and parental attitudes, indicate that

knowledge alone may not fully explain parental responses toward HPV vaccina-

tion. Other unexamined factors may mediate or moderate these relationships.

v. The correlational design of the study limits the ability to establish causal

relationships among HPV knowledge, vaccination fear, and parental attitudes.

Therefore, the findings should be interpreted as associations rather than evidence

that one variable causes changes in another.

vi. The study examined differences in parental responses according to the gender

of their adolescent child however the gender of the parent was not examined as

an influencing factor. This is an important limitation because mothers and fa-

thers may differ in their knowledge, concerns, perceptions, and decision-making

regarding HPV vaccination. Within Pakistan, where parental roles and involve-

ment in adolescent health-related decisions may vary within families, considering

parental gender could have provided a more comprehensive understanding influ-

encing vaccination-related decisions.

5.8 Implications

The implications of the study are following;

i. The findings can contribute to the existing literature on parental HPV vaccina-

tion decision-making in Pakistan and may provide a basis for future researchers,

academics, and public health professionals to further investigate factors associated

with HPV vaccine uptake.

ii. Health authorities, schools and healthcare providers should collaborate to de-

velop parent-centered and culturally responsive HPV awareness initiatives. Such

initiatives should provide accurate information while addressing common miscon-

ceptions, concerns, and stigma surrounding HPV, vaccination, and reproductive

health.

iii. Since HPV knowledge alone may not be sufficient to reduce vaccination fear

or develop favorable parental attitudes, future interventions should combine ed-

ucational approaches with psychological, social and behavioral strategies. These



Discussion and Conclusion 70

approaches may help address vaccine concerns, improve confidence, and support

informed parental decision-making.

iv. The relatively strong contribution of vaccination fear to parental attitudes in

the present findings highlights the importance of addressing fear as part of com-

prehensive HPV vaccination interventions. Psychologists and other mental health

professionals may contribute by developing community-based strategies that ad-

dress vaccine-related anxiety, misconceptions, and emotional barriers alongside

educational interventions.

v. Future research should examine additional factors that were not assessed in the

present study, including trust in healthcare providers, religious and cultural beliefs,

social media exposure, previous vaccination experiences, and socioeconomic status,

and perceived vaccine benefits and barriers. Examining these factors may provide a

more comprehensive understanding of parental HPV vaccination decision-making.

vi. Future studies should consider more diverse and representative samples from

different provinces and socioeconomic backgrounds of Pakistan. Probability-based

sampling, where feasible, may improve the generalizability of findings to the wider

population.

vii. Lastly, future research should also include adolescents, parents, healthcare

professionals, and other relevant stakeholders to obtain multiple perspectives on

HPV vaccination. Longitudinal or experimental designs are recommended to fur-

ther examination.
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Appendix A

Consent Inform

You are invited to participate in a research study titled “Impact of Knowledge on

Vaccination Fear, and Parental Attitudes toward Human Papillomavirus (HPV)

among Parents of Adolescents.” This study aims to examine parent’s knowledge,

fears about vaccination and attitudes related to Human Papillomavirus (HPV)

and its prevention. Participation in this research is voluntary. If you agree to

participate, you will be asked to complete a short questionnaire that will take

approximately 10–15 minutes.

All information collected in this study will be kept strictly confidential. Your

responses will remain anonymous, and no identifying information will be used in

any other purpose. The data will be used solely for academic purposes as part of

the researcher’s MS research project. You have the right to withdraw from the

study at any time without any penalty or negative consequences. By signing this

consent form, you acknowledge that you have read and understood the informa-

tion provided above and agree to participate voluntarily in this research.

Participant’s Signature:

Date:
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Demographic Information Sheet

Please tick () the option that best describes you. All information will remain

confidential and will be used only for research purposes.

1. Age of Parent

i. 25–30 years

ii. 31–35 years

iii. 36–40 years

iv. 41–45 years

v. Above 45 years

2. Marital Status

i. Married

ii. Divorced

iii. Widowed

iv. Separated

3. Educational Level

i. Secondary education

ii. Bachelor’s degree

iii. Master’s degree or above

4. Employment Status

i. Housewife

ii. Employed (Full-time)

iii. Employed (Part-time)

iv. Self-employed

5. Monthly Family Income i. Less than 50,000 PKR

ii. 50,000 – 100,000 PKR

iii. 100,001 – 200,000 PKR

iv. Above 200,000 PKR

6. Number of Children

i. 1

ii. 2

iii. 3 or above
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7. Age of Adolescent Child

i. 9–11 years

ii. 12–14 years

iii. 15–17 years

8. Gender of Adolescent Child

i. Male

ii. Female

9. Have you ever heard about Human Papillomavirus (HPV)?

i. Yes

ii. No

10. Have you heard about the HPV Vaccine?

i. Yes

ii. No

11. Has your adolescent child received the HPV vaccine?

i. Yes

ii. No

iii. Not sure

12. Family System?

i. Joint

ii. Nuclear
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