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ABSTRACT

Vaccination is one of the best of the effective forms of interventions in the public health sector but misinformation
has emerged as one of the biggest obstacles to the high immunization rates in the entire world. Marketplace
misinformation resulting in social media myths, conspiracy theories and vaccine hesitancy in Pakistan have made
disease control and public health campaigns difficult. This paper will analyze how the problem of vaccine
misinformation has expanded and shaped the public attitude and beliefs as well as uptake of immunization in
Pakistan, using the simulated primary data. To measure the knowledge, attitudes and the misinformation sources
of 500 females, there was a mixed-method approach that involved quantitative (via surveys) and qualitative
interviews. The results suggest that 42 percent of people who participated in the research claimed that they were
exposed to misinformation about vaccines either through social media, religious platforms, or even their friends
or colleagues. The feeling of misinformation was associated with low rates of vaccination, a surplus of fear over
side effects of vaccinations status and mistrust of health authorities. There was qualitative data that indicated
that lack of awareness and access to good quality information and cultural beliefs complicate the issue. The
authors reach the conclusion that the fight against misinformation should be based on synergies in relation to the
field of the health of the population, in particular, the case of specially developed campaigns, working with local
leaders, and restricting the content of social media sources.
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INTRODUCTION

Vaccines have been noted to be among the most cost-effective interventions employed during prevention of
infectious diseases and helps in the saving of millions of lives globally annually (WHO, 2021). Although most of
them have proven efficacy, vaccine hesitancy is an increasing phenomenon especially in developing nations like
Pakistan whereby social, cultural and political factors interact to influence the attitude of people regarding
immunization. The World Health Organization has referred to vaccine hesitancy, also known as the
postponement of agreeing to or rejecting a vaccine despite that vaccine being available, as one of the top ten
worldwide health threats (WHO, 2019). Another major reason behind this reluctance is misinformation where
false or misleading information is disseminated in regards to the safety and effectiveness of vaccines or the need
of vaccines. Misinformation is quite simple to propagate rapidly through the digital space through social media,
peer and other conventional networks, which can influence the beliefs and judgments of the masses (Larson et
al., 2018).

Vaccine misinformation has become one of the significant challenges of achieving high immunization cover in
Pakistan. Polio, measles, and other preventable diseases outbreaks persist and are prevalent due to some
misunderstandings about the fact that vaccines affect infertility, are a part of foreign conspiracies, or contain
harmful substances (Ali et al., 2020). The use of social media and messaging systems such as Facebook,
WhatsApp and YouTube are vital channels of spreading anti-vaccine messages that have mostly focused on
communities that lack access to health information that are factual on health. There are religious and cultural
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beliefs as well where some communities consider that the vaccines contradict the beliefs regarding the traditions
or the religious values making the public health campaigns harder (Naeem et al., 2021).

The consequences of misinformation about vaccines are not limited to a personal choice regarding health. The
lack of vaccination also leads to herd immunity screening and also makes curable diseases alive and infectious
within the communities. Mistrust in health authorities and immunization programs by the population also
affects the believability of any public health intervention which forms the effect of a chicken-and-egg kind of
loop in which doubts in any form in the public health interventions can be difficult to overcome (Dube et al.,
2013). The analysis of the sources, magnitude, and outcome of misinformation is the most important thing,
which will allow developing concrete resolutions that will result into people choosing to wear vaccines and
sustaining their health.

Past studies have already put into consideration the contribution of misinformation to vaccine hesitancy
development across the world. Research has been carried out in high-income nations that have underlined the
importance of social media algorithms as well as echo chambers and increased the contribution of the
underlying political polarization to the strengthening of anti-vaccination beliefs (Betsch et al., 2015).
Misinformation in low- and middle-income nations has been linked to socio-cultural forces, literacy and distrust
of the government and health care (Larson et al.,, 2018). Pakistan is also a highly intriguing setting where
frequent polio epidemics, lack of health infrastructure, socio-political and demographic turmoil with a slope of
digital connectivity that makes fake news very influential.

Although the issue of vaccine misinformation is getting more and more attention, only a few empirical studies
have been conducted in Pakistan. A lot of the research is associated with polio vaccination campaigns, and there
were gaps in the knowledge about broader immunization campaigns and applying digital and traditional media
in explaining, disinformation. In addition, primary data on the perception of the people is lacking, the cause and
effects of misinformation and behavior. This paper addresses this part with the assistance of simulated primary
data of 500 respondents in both urban and rural regions of Pakistan, relying on both qualitative and quantitative
procedures and methods in coming up with the entire analysis.

This study is as well investigating the interactions between exposing people to misinformation, socio-
demographics and immunization behavior. Age, education, gender and urban or rural dwellership are some of
the major factors and accessibility to health services. These variables have significance to understand in order to
formulate specific interventions on public health. The paper also delves on the contribution of social networks,
peer groups and religious leaders in distributing or preventing misinformation.

Having provided context-specific understanding, we believe that this study can be applied to assist work out the
policies, communicative and educational levels to facilitate the enhancement of vaccines uptake and reduce the
negative effects of misinformation. The identification of the key sources of misinformation, community beliefs
and community leader figures can be applied to create public health campaigns with the aim of promoting the
proper health messages. Moreover, the evidence of social media and digital platforms can be used to establish
measures by utilizing this information to limit the transmission of false information and promote trustworthy
information.

The concluding outcome of the study is to examine the existence and influence of vaccine misinformation on the
public behaviors and attitudes of vaccines towards immunization in Pakistan. Particular objectives are: assessing
the causes of vaccine-related misinformation, how the vaccine-related misinformation has affected fear and
mistrust; and assessing the correlation between the exposure to vaccine-related misinformation and the uptake
of these vaccines. In addition, the research is meant to identify socio-demographic and culture-related factors
that predispose to the misinformation and strategies that may help to develop correct vaccine knowledge and
acceptance.
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The significance of the study is that it may be used to inform the Pakistani population in terms of the public
health interventions and policies. The analysis provides both information on the urban and rural population and
different visions concerning immunization and misinformation, with the aid of the counterfeit primary data.
Academically, the work builds on the world literature on vaccine, and, in particular, the issues that are faced in a
developing country setting. In practice, the findings can be utilized to assist health authorities, policymakers, as
well as non-governmental organizations to develop their own communication campaigns, educational programs,
and community engagement initiatives in order to work on the cases of misinformation. The other main
argument that the research puts forward is that the cooperation between the health care professionals, the
social media, and the community leaders can assist in overcoming the false narratives. Finally, proper vaccine
education should be encouraged at the individual level as well as to improve the herd immunity and control
outbreak and to strengthen the infrastructures of the public health in Pakistan.

Literature Review

The issue of vaccine misinformation has become a much-publicized problem to global health. It has now been
proven that misinformation and fake news regarding vaccines lead to hesitancy and refusal and low rates
(Betsch et al., 2015; Dube et al., 2013). In developing nations, the socio-cultural attributes, low levels of literacy,
unavailability of reasonable health information, and political unrest have a larger part in worsening
misinformation (Larson et al. 2018).

Vaccine hesitancy in Pakistan has been reported especially in polio eradication campaigns whose conspiracy
theories of inoculations or inoculations as elements of western conspiracies were the issues that added up to the
resistance by the communities (Ali et al., 2020). Social media platforms have turned out to be substantial
avenues through which to spearhead misinformation that in most instances, result in the formation of echo
chambers, whereby illogical convictions are propagated (Naeem et al., 2021). WattsApp chat rooms, Facebook
pages, YouTube videos and other forms of spreading unqualified information about safety and other side effects
of the vaccine are also too common to mention how they affect their efficacy.

There are research results that show how misinformation is prone to. The knowledge and attitudes toward the
vaccine are developed based on socio-demographic factors (education level, gender, urban or rural residence)
(Rahman et al., 2019). The lower literacy level and the absence of a legitimate source of health information
increase the chances of accepting the misinformation. Religions and cultural beliefs contribute to the issue of
vaccine acceptance as some communities believe that vaccinations are antithetical to traditional beliefs (Khan et
al., 2020).

Misinformation affects the uptake of the vaccine negatively, as it creates fear, mistrust and scepticism towards
health authorities (Dube et al., 2013). Letters of the empirical evidence show that the intentions to be vaccinated
are reduced by exposure to anti-vaccine messages, whereas the accurate information and the community
engagement can affect acceptance (Betsch et al.,, 2015). Interventions that focused on community leaders,
religious individuals, and healthcare personnel have been demonstrated to work in Pakistan since they prevent
misinformation and increase immunization rates (Ali et al., 2020).

Theories examined in the world to collect information on the role of misinformation in influencing vaccination
decision include: Health Belief Model (HBM): theorists focus on the perceived susceptibility, severity, benefits
and barriers; and Theory of Planned Behavior (TPB): theorists concentrate on the attitudes, social norms, and
perceived behavioral control (Brewer et al., 2007). Such models still permit developing an theoretical foundation
to create interventions aimed at addressing misinformation by focusing on beliefs and risk perceptions.

Although increasing evidence is on vaccine misinformation, the Pakistani evidence on the topic has much
material evidence of the prevalence, sources and the behavioural impact of vaccine misinformation. Majority of
research is on qualitative testing, or on a vaccine like polio. Both qualitative and quantitative studies are
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required in the data in order to learn more about how people in cities and villages lead their lives in regard to
misinformation, through quantitative surveys and qualitative knowledge.

This is to respond to this question through the application of simulated primary data to examine the exposure of
misinformation, primary knowledge, attitudes, and the uptake of vaccinations in Pakistan. The implications of
this study highlight the role played by the social networks, media consumption patterns and cultural beliefs in
the formation of the social opinions. In these areas of research, the paper has practical suggestions to the policy
makers, the officials of the health sector at the national levels and the community stakeholders.

Methodology

This study employs a mixed-methods research design in order to examine the vaccine misinformation in
Pakistan. It is a mixed methodology of quantitative surveys and a qualitative interview to provide an overall
view of the prevalence of misinformation, its sources and impacts.

Study Population

The simulated primary data is constituted of 500 participants in Pakistan urban and rural regions of different
sizes, socio-economic status, male and female categories and age group (18-65 years). They were selected to
bring forth the general population and these groups were; healthcare workers, teachers, parents and ordinary
members of the community.

Data Collection Methods
Quantitative Component:
The following was obtained using a structured questionnaire:

Exposure to Misinformation: The level of exposure, origin (social media, peers, religious leaders and traditional
media), exposure nature.

Knowledge and Attitudes Accuracy in regards to vaccine efficacy and safety and the perception of risk to diseases
amongst healthcare providers.

Vaccination Behavior Self-reported vaccination behavior in routine immunization and the immunization against
the novel coronavirus (2019-nCoV).

Socio-Demographics: Gender, Region, occupation, age and education, income.
Qualitative Component:

The semi-structured interview involving 50 people regarding their beliefs, cultural norms, exposure experiences
on misinformation and the solutions on how to confirm the vaccine information. Interviewees were vaccine
acceptors as well as hesitates to receive a diversity of opinions.

New methods of Analysis.

Misinformation Exposure Index (MEI): A sum score, which puts into consideration both the frequency and the
source of misinformation to determine individuals as low, moderate and high exposure to misinformation.

Trust-Behavior Mapping (TBM): The scheme representation of the correlation between the belief in health
authorities, the misinformation perceived, and the behavior of being vaccinated.
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Socio-Cultural Susceptibility Analysis (SCSA): Evaluates the effects of cultural and demographic determinants of
the effects of vaccine selections due to misinformation.

Sentiment Analysis of Social Media: Participant-reported social media artificial coding of the themes of fear and
skepticism or false claims.

Data Analysis

Descriptive statistics, correlation, and regression and chi-square testings were used to analyze the quantitative
data to determine the association between misinformation exposure, attitudes, and vaccines to be used. The
thematic analysis of qualitative interviews was carried out to determine the common patterns and situational
knowledge.

Ethical Considerations

Data simulation was done but based on ethical principles. The anonymity, confidentiality and voluntary
participation of the participants were ensured. The informed consent and the public access to health resources
would be required in the case of a real work in the field.

Results and Discussion

The section is a description of the findings of the simulated survey of 500 participants and qualitative interviews
where individuals are requested to respond to questions about the distribution, cause, and effects of vaccine
misinformation in Pakistan.

Exposure to Misinformation

The results of the simulated data analysis show that 42 percent of the respondents reported that they were
frequently experiencing misinformation on the topic of vaccinations. The sources included:

Social media (whats, Facebook, Youtube): 55%.
Friends/family members/peer networks 30%

Asked questions (there are no similar questions in Dutch): - What is your religion? - Are you 'white', 'black' or
'Asian'? - What are you 'race'? - Where are you from? -Some may live Fellow Dutch or non-Dutch perhaps,But
most of them are all racist!

High indications of misinformation had high chances of participants expressing fear of side effects of vaccines,
distrust of health authorities and unwillingness to vaccinate. The quantitative analysis made it possible to
conclude that exposure to misinformation is a very strong negative predictor of vaccination behavior (r = -0.61,
p < 0.001).

Knowledge and Attitudes

The survey revealed that fifty eight percent of the individuals demonstrated accurate information regarding the
safety and effectiveness of the vaccines and 42 percent of the individuals had misinformation and, this was
chiefly among rural and uneducated people. The higher level of exposure to misinformation, misinformation, the
lower the knowledge score was (mean score=4.2/10) as opposed to the lower exposure (mean score=8.5/10).

According to the qualitative interviews, the reason behind this fear and cultural myths was misinformation,
which strengthened the cultural myths, vaccines infertilize, vaccines contain forbidden substances, and vaccines
are a part of the foreign conspiracy. The social media was claimed to be the most decisive medium, and
traditional media suited halfway.
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Vaccination Behavior

The exposure to misinformation led to lower vaccine uptake during routine vaccination and the covid-19
vaccines:

Low exposure to misinformation 85% With full vaccination.
Moderate exposure.62% vaccinated
High exposure: 38% vaccinated

The predictor variables included in regression analysis have revealed that misinformation exposure, trusting the
health authorities and education level were significant predictors of vaccine uptake (p < 0.001).

Table 1: Misinformation Exposure and Vaccine Uptake

Exposure Level % of Participants Fully  Vaccinated Partially Vaccinated Not Vaccinated (%)
(%) (%)

Low 35 85 10 5

Moderate 23 62 25 13

High 42 38 30 32

Table 2: Sources of Misinformation

Source % of Respondents Reporting Impact on Vaccine Hesitancy (%)
Social Media 55 65
Peer Networks / Family 68 30
Religious Leaders / Community 15 42

Integrated Discussion

The results indicate that vaccine misinformation is prevalent in Pakistan, particularly via social media platforms.
Exposure to misinformation correlates with lower vaccine knowledge, increased fear of side effects, and reduced
uptake. The least educated and the least educated who were in the country more than others were the most
vulnerable participants which highlighted the impact of the socio-demographic conditions on the formation of
the perceptions.

The qualitative interviews showed that cultural beliefs and peer influence enhance misinformation. According to
the subjects, they were not keen to vaccinate due to the anecdotal stories, religious interpretations and fear of
finger-waving messages. People that had access to the right health information or believed in medical
authorities were more prone to accepting vaccinations.

The sectoral and regional analysis reveals that the participants that had greater health literacy and credible
information were also found in the urban participants despite having higher exposure to social media.
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Conversely, the reluctance of the rural participants was more enhanced since it is a blend of education,
infrastructure as well as cultural norms.

All in all, the study brings out the fact that the problem of misinformation at the public health sector is
structural, not an individual lack of knowledge. Combination of particular education, community participation,
and control over the sources of information should be employed in fighting misinformation. The findings
confirm the relevance of trust as a determinant in health authorities and the use of culturally sensitive
approaches of communication to promote vaccine acceptance.

Discussion

The findings suggest that the vaccine misinformation in Pakistan has been rather high and to a large extent has
affected the health, of individuals. The social media came to be the most used source of fake news, which also
aligns with the data provided on a worldwide scale, where the digital media can be used to spread fake news
much quicker (Betsch et al., 2015). Peer networks and community leaders, particularly with a rural setting, also
make an impact on vaccine attitudes determination because the role of interpersonal and cultural avenues is
hard to overestimate.

False information negatively affects the parameters of vaccination behavior since it reduces the degree of trust
of the health authorities and creates fear of experiencing adverse outcomes. The participants with a high level of
misinformation were less likely to get vaccinated, which confirmed the previous study that misinformation is
associated with lower immunization rates (Dube et al., 2013; Ali et al., 2020). The data also show that education
and knowledge of the actual information are protective factors; more literate respondents who already have
prior knowledge of health have been established to have a stronger vaccine coverage despite misinformation.

It is even harder because the issue of cultural beliefs and religious interpretation complicates the process of
vaccination. The qualitative data indicated that the beliefs about the ban and the danger of the vaccines are still
held at certain communities. Previous interventions with the support of the religious and community leaders in
Pakistan and other South Asian countries allow justifying the importance of religious and community leaders in
the campaign focused on promoting the acceptance of vaccinations against such beliefs (Naeem et al., 2021).

The usefulness of a mixed-method approach to vaccine misinformation is disclosed in the current paper. The
sources of the measurable information on the prevalence and correlations are quantitative surveys and the
measurement of the behavioral and cultural factors is represented in qualitative interviews. The analysis of the
influences of misinformation on the behavior of different groups of people became more complex with the help
of some new indices such as the Misinformation Exposure Index (MEI) and Trust-Behavior Mappings (TBM).

Overall, the results imply that the issue of the misinformation should be addressed on a systemic level, which
should include:

Certain population health education to dispel the myths and misconceptions.
Collaboration with the community and religious leaders one can rely on.
Digital literacy in evaluation of information in the social media critically.

Developing the trust in the government concerning health authorities through conducting transparent
communication.

The study points out the misinformation as a social health struggle, since it threatens the immunity numbers,
herd immunity and control of the disease. Policymakers, medical support institutions, and social media are to
collaborate to minimize misinformation and promote effective health communication in Pakistan.
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Conclusion

This study discussed the most common, source, and consequences of vaccine misinformation among the
Pakistani population regarding attitude and vaccination. The research was carried out among 500 (simulated
primary data), 500 (qualitative interviews) individuals, and it evaluated the impact of misinformation on the
knowledge, beliefs, and vaccination behavior of urban and rural residents. The misinformation is revealed to be
rampant with 42 percent of the respondents claiming that they were exposed to it on a regular basis with
majority of them being exposed to it through social media, peer networks and channels of religion/community.

The misinformation had a very strong association with the reduction of vaccine knowledge, fear of side effects,
and lower vaccination rates. The participants with high levels of misinformation recorded low levels of
vaccination (38 against 85). Regression tests confirmed that misinformation, belief in health authorities and
education level are significant predictors of acceptance of vaccines. These results indicate that misinformation
does not only undermine personal decisions but it is also a risk to herd immunity and the health of the general
population in Pakistan.

Social and cultural influence is one of the noteworthy factors that affect vulnerability to misinformation. It was
revealed that populations in the rural regions, less educated people, and less reliable health information were
more prone to misleading claims and prolong or deny the vaccine. The hesitancy was also complicated by the
cultural and religious beliefs and misconceptions about the vaccines which are prohibited or poisonous.
Qualitative interviews found that interpersonal networks, family and peer improved misinformation particularly
in a low health literate community. The findings point out that vaccine hesitancy is a multifactorial phenomenon
predetermined by cognitive, social, cultural and structural factors.

Another issue that was also heavily emphasized in the research concerns the trust in the health authorities and
access to reliable information. Despite the misinformation exposure, the participants who had confidence in the
healthcare providers and state health institutions were more likely to accept the vaccines. Absence of trust on
the contrary increased the opportunity of hesitation and this emphasized the need to have open, culturally
sensitive, and believable communication channels. Social media can also be a tool of spreading the right
information regarding health though it is a major cause of misinformation, but when utilized in the appropriate
manner.

Its findings show that the issue of vaccine misinformation in Pakistan is necessary to be dealt with on a multi-
level level. At the individual level, they could empower the citizens to question health information by using
education classes and digital literacy initiatives. The intervention carried out among the religious and
community leaders at the community level will assist in breaking the cultural myths and promoting acceptance
of vaccines. Institutionally, the health authorities shall ensure that there are clarity, consistency and clarity of
communications, and indeed ensure that they liaise with the social media by limiting the spread of fake news.

The policy implications of this research exist. The holistic public health practices should strive to:
Identifying and monitoring the misinformation channels.

Coming up with certain communication programs that dwell on the myths.

The interventions should be ensured at the community level with the help of the trusted people.
Enhancing the people trust in the immunization campaigns through transparency and access.
Technological and social media health promotion.

QY p W

As has been revealed in the paper, the issue of vaccine misinformation is not another issue of ignorance but a
national healthcare catastrophe demanding national attention. Misinformation is noteworthy to solve and help
in increasing the rate of immunization, preventing outbreaks and enhancing the health infrastructure of the
Pakistani people. Finally, it must be stated that to realize high vaccine coverage rates and protect the health of
the Pakistani population, they need to overcome misinformation with the help of evidence-based, culturally
competent, and community-based interventions.
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Recommendations

Conduct specific social health initiatives to combat the existing stereotypes and misinformation on
vaccines.
o Involve leaders in the community and religious leaders to provide the correct information
about vaccines and acceptance.
o Introduce a digital literacy initiative to enable the general population to be critical in evaluating
the information on the social media sites.
o Increase civic confidence in health officials by providing open communication, availability of
services, and the same message.
o Oversee and control false information over social media in partnership with technology
companies.
0 Present educational books in local languages, which are culturally sensitive to enhance
understanding and reach out.
o Include the vaccine education in school curriculums to sensitize the younger population.
o Carry out a regular monitoring process in order to detect the new trends of misinformation
and respond effectively.
o Promote localized measures to respond to local perceptions and concerns on vaccination.
o Train and provide resources to support the work of healthcare workers to deal with
misinformation in their interactions with patients.
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