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ABSTRACT

Background: Vaccine hesitancy remains a major public health concern, particularly in regions where misinformation and
conspiracy theories influence healthcare decisions. The COVID-19 pandemic has intensified debates surrounding vaccine safety
and efficacy, leading to varying acceptance rates worldwide. In Pakistan, myths and misconceptions have contributed to skepticism
regarding international health campaigns. Understanding the factors influencing vaccine uptake is essential for designing targeted
interventions to improve immunization coverage.

Objective: This study aimed to assess COVID-19 vaccine acceptance and explore the impact of myths and misconceptions among
the general population in Peshawar, Pakistan.

Methods: A cross-sectional study was conducted in urban areas of Peshawar from August to November 2021. A total of 1000
individuals were recruited using a random sampling approach. Data were collected through a semi-structured, pretested, and self-
administered questionnaire. Multivariable logistic regression analysis was performed to determine factors associated with vaccine
acceptance. The adjusted odds ratio (AOR) with a 95% confidence interval (CI) was calculated, considering a p-value of <0.05
statistically significant.

Results: The overall vaccine acceptance rate was 68%. Males (59.9%) had a higher acceptance rate than females (45.1%). The
highest acceptance was observed in individuals aged 21-30 years (46.4%), followed by 3140 years (17.7%). Among vaccinated
participants, 67.4% were Muslims, while 0.6% were Christians. Education level showed an inverse association, with higher
acceptance among those with lower education (AOR=2.75, CI: 1.74-4.33, p<0.00). Common myths significantly associated with
vaccine hesitancy included fears of death within two years (AOR=0.47, CI: 0.22-0.98, p<0.04), blood clot formation (AOR=0.35,
CI: 0.16-0.78, p<0.01), and microchip implantation (AOR=0.28, CI: 0.12-0.64, p<0.00). The primary source of vaccine-related
information was media (44.3%), followed by family discussions (11.2%).

Conclusion: Despite moderate vaccine acceptance, prevalent misconceptions contributed to hesitancy. Media played a crucial role
in shaping public perception, both positively and negatively. Strengthening health communication strategies and addressing
misinformation through targeted awareness programs are essential to improve vaccine uptake and public trust in immunization
programs.
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INTRODUCTION

The emergence of the novel coronavirus (SARS-CoV-2) from Wuhan, China, in late 2019 marked the beginning of a global health crisis
that rapidly escalated into a pandemic. While China initially contained the outbreak, the virus quickly spread across the world, causing
severe disruptions to public health and economies. By the end of January 2022, the World Health Organization (WHO) reported a
staggering 315,345,967 confirmed cases and 5,510,174 deaths globally, whereas Pakistan recorded 1,315,834 cases and 28,999 fatalities
(1,2). Despite facing significant challenges, Pakistan managed to mitigate the pandemic's severity compared to many other nations,
implementing strategic interventions such as the introduction of "smart lockdowns" to balance public health safety with economic
sustainability (3). However, the ultimate solution to controlling infectious disease outbreaks lies in vaccination, which has historically
proven to be the most effective measure in reducing morbidity and mortality associated with vaccine-preventable diseases (4). The
development of COVID-19 vaccines was an unprecedented scientific achievement, with global vaccination campaigns being launched
in early 2021 (5). However, the success of any immunization program relies not only on the availability of vaccines but also on their
acceptance within communities. Vaccine hesitancy remains a formidable challenge worldwide, fueled by concerns regarding safety,
efficacy, and mistrust in health authorities (6,7). The rapid pace of COVID-19 vaccine development further exacerbated these concerns,
leading to apprehensions regarding potential adverse effects and long-term consequences (5). In addition, misinformation and anti-
vaccine propaganda, often disseminated through social media and other online platforms, have contributed to skepticism and reluctance
towards immunization (6). The issue is particularly pronounced in Pakistan, where public mistrust of international health initiatives has
been a persistent barrier to vaccination campaigns, as evidenced by resistance to polio and iodine deficiency disorder eradication efforts
(8).

Sociocultural and religious beliefs play a significant role in shaping vaccine acceptance in Pakistan. Conspiracy theories, such as those
suggesting that COVID-19 vaccines are part of a Western plot to sterilize Muslim populations or that they contain haram ingredients,
have gained traction among certain segments of the population, further undermining immunization efforts (9). Additionally, lack of
health literacy, limited education, and skepticism towards government policies have been linked to increased vaccine hesitancy (10,6).
The influence of family dynamics, social interactions, and perceived risks versus benefits of vaccination also contribute to individuals’
decisions regarding immunization (11). Given these barriers, understanding the factors that determine vaccine acceptability is crucial
for designing effective public health strategies. In Pakistan, government-imposed restrictions on non-vaccinated individuals were
introduced to encourage uptake; however, resistance persisted, highlighting the need for targeted interventions to address public concerns
(12). This study aims to assess the determinants of COVID-19 vaccine acceptance among the general population in an urbanized setting.
By identifying key factors influencing vaccine hesitancy and acceptance, this research seeks to provide insights that can inform policy
decisions and public health strategies to enhance immunization coverage and combat misinformation effectively.

METHODS

This study was conducted in Peshawar, the capital of Khyber Pakhtunkhwa (KP) province, Pakistan, located in northern Pakistan
(34°02'N; 71°37'E). The district spans a total area of 1,257 square kilometers, with a population of 4,269,079 as per the 2017 census,
comprising approximately 52% males and 48% females. The population of the area has increased by nearly 52% over the last 19 years,
highlighting significant demographic growth (1,2). A cross-sectional study design was employed to assess the acceptance and uptake of
the coronavirus vaccine among the general population. A convenience sampling method was used for participant selection, and data
collection was conducted through face-to-face interviews. A structured, self-administered questionnaire was developed, adapted from
previous validated studies and frameworks to ensure the reliability and validity of the data collection instrument (3). The questionnaire
consisted of three sections: the first section included ten questions covering socio-demographic variables such as age, location, education
level, and average monthly household income; the second section assessed the presence of non-communicable diseases, including
hypertension, diabetes, hypersensitivity, heart disease, and stroke; and the final section evaluated participants’ knowledge, attitudes, and
perceptions regarding COVID-19 and the COVID-19 vaccine. Additionally, it contained specific items assessing participants’ decisions
regarding vaccine uptake, as well as common myths, rumors, and misconceptions surrounding the coronavirus vaccine (13).

The data collection period spanned from August to November 2021 and was conducted in urban settings of Peshawar. Three locations
were purposively selected to ensure diverse population representation: Phase-3 Chowk near Hayatabad, Grand Trunk (GT) Road, and
Khyber Bazaar near Lady Reading Hospital (LRH). Hayatabad was selected as it is a metropolitan locality inhabited by the
socioeconomic elite of the region, whereas GT Road represented a semi-urban area with a relatively lower literacy rate. Khyber Bazaar,
being the primary business hub of the old city, was chosen to capture perspectives from a central urban commercial setting. This selection
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strategy ensured the inclusion of individuals from varied socioeconomic and educational backgrounds, facilitating a comprehensive
assessment of vaccine acceptance. Participants who responded “yes” to the question, “Would you accept coronavirus vaccination?” were
classified in the acceptance group, while those who responded “no” were categorized as vaccine-hesitant. The refusal rate for study
participation was 20% (14,15). To ensure ethical compliance, all participants provided written informed consent after receiving a detailed
explanation of the study's purpose, objectives, and confidentiality measures. Ethical approval was obtained from the formal Ethics
Committee of Islamia College Peshawar, in accordance with the principles outlined in the Declaration of Helsinki. The approval
reference number should be specified if available (16).

Statistical analyses were performed using STATA software, version 14.2 (Stata Corporation LLC, Texas, United States). Descriptive
statistics were applied to summarize socio-demographic variables, risk perception, pandemic impact, and vaccine acceptance. The chi-
square test was used to determine the significance of associations between vaccine acceptance and categorical variables. Multivariate
logistic regression analysis was conducted to identify factors influencing vaccine acceptance, with results reported as odds ratios (OR)
and 95% confidence intervals (CI). A p-value of <0.05 was considered statistically significant (17,18).

2 Study Area Boundary
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Figure: 1. Geographical Map of Peshawar (lgkp.gov.pk).

RESULTS

The study included 1000 participants, of whom 549 (59.9%) were male and 451 (45.1%) were female. The majority of the respondents
belonged to the 21-30-year age group, comprising 464 (46.4%) individuals, followed by the 31-40-year group with 177 (17.7%). Most
participants (524, 52.4%) resided in a nuclear family system, while 476 (47.6%) lived in a joint family system. A vast majority of
respondents (992, 99.2%) were Muslim, with only 8 (0.8%) identifying as Christian. Among all participants, 577 (57.7%) were
unmarried, while 374 (37.4%) were married, 37 (3.7%) were widowed, and 12 (1.2%) were divorced. A high proportion of the
participants (839, 83.9%) were educated, with 365 (36.5%) being undergraduates and 251 (25.1%) postgraduates. In terms of profession,
students comprised the largest group (430, 43%), followed by housewives (124, 12.4%), teachers (99, 9.9%), servants (90, 9%), and
health workers (70, 7%). Regarding the economic distribution, the majority of participants belonged to the lower middle class (353,
35.3%) and upper lower class (265, 26.5%), while only 99 (9.9%) identified as upper class. Among the participants, 904 (90.4%) had
resided in Peshawar for more than five years, while 95 (9.5%) had been there for exactly five years, and only 1 (0.1%) had been a
resident for less than five years.

The multivariate logistic regression analysis demonstrated significant associations of vaccine acceptance with sex (p<0.01, OR=1.39,
CI: 1.05-1.83), profession (p<0.02, OR=1.07, CI: 1.00-1.14), age (p<0.00, OR=1.03, CI: 1.01-1.04), and family type (p<0.04, OR=0.75,
CI: 0.57-0.98). However, education level (p>0.53, OR=0.95, CI: 0.83—1.09) and duration of residence in the study area (p>0.52,
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OR=1.08, CI: 0.84-1.37) did not show a statistically significant relationship with vaccine acceptance. Interestingly, individuals with no
formal education or only primary-level education had significantly higher odds of accepting the vaccine (p<0.00, OR=2.75, CI: 1.74—
4.33) compared to those with higher education (p<0.00, OR=0.58, CI: 0.41-0.80). Younger individuals (13-20 years) were more likely
to accept the vaccine (p<0.04, OR=0.54, CI: 0.29-0.98) than those in the 21-30-year group (p<0.00, OR=0.41, CI: 0.23-0.71). In terms
of occupation, housewives (p<0.00, OR=7.44, CI: 2.09-26.45), servants (p<0.00, OR=6.62, CI: 1.83-23.95), marketing managers
(p<0.02, OR=5.32, CI: 1.38-20.49), and those with no profession (p<0.02, OR=4.26, CI: 1.16—15.57) exhibited significantly higher
vaccine acceptance than students, teachers, and engineers. Longer residence in Peshawar was also associated with vaccine acceptance,
with individuals residing in the city for more than five years displaying significant association (p<0.00, OR=0.47, CI: 0.41-0.55)
compared to those who had been there for a shorter duration. Among economic classes, only those belonging to the middle class showed
a significant association with vaccine acceptance (p<0.01, OR=0.35, CI: 0.16-0.78).

Significant differences were observed between individuals who had knowledge about the coronavirus vaccine and those who did not.
Among vaccinated individuals (680, 68%), 397 (39.7%) believed that vaccinated individuals could still transmit the virus, while 283
(28.3%) believed otherwise. Similarly, among non-vaccinated participants (320, 32%), 153 (15.3%) believed vaccinated individuals
could spread the virus, while 167 (16.7%) did not share this belief. No statistically significant differences were found regarding the
necessity of vaccination for individuals who had recovered from COVID-19 (p>0.09). However, significant differences were observed
in attitudes toward following standard operating procedures (SOPs) post-vaccination, with 648 (64.8%) vaccinated participants
considering SOPs important compared to 32 (3.2%) who did not. The main sources of vaccine-related information were media (443,
44.3%), family (112, 11.2%), social interactions, and scientific articles. When assessing the impact of non-communicable diseases on
vaccine acceptance, only individuals with a combination of hypertension and lung disease showed a significant association (p<0.00,
OR=1.732, CI: 0.03—29.80), while other conditions such as diabetes, asthma, and heart disease showed no association.

Perceptions regarding the COVID-19 vaccine’s purpose and effects influenced vaccine acceptance. Individuals who believed that
vaccines caused harmful effects exhibited a strong negative association with vaccine acceptance (p<0.00, OR=19.72, CI: 4.19-92.72).
In contrast, perceptions regarding vaccine protection (p>0.06, OR=0.25, CI: 0.05-1.07) and physician recommendations (p>0.76,
OR=0.79, CI: 0.17-3.53) were not significantly associated with vaccine acceptance. The belief that vaccines provided lifelong immunity
was significantly associated with vaccine acceptance (p<0.00, OR=0.27, CI: 0.10-0.72), whereas perceptions of short-term immunity
(few months, one year, or two years) did not exhibit a strong relationship. Among reasons for vaccine acceptance, government-imposed
restrictions (p<0.00, OR=0.07, CI: 0.03-0.18), protection against COVID-19 (p<0.00, OR=0.01, CI: 0.00-0.01), and recommendations
from physicians (p<0.00, OR=0.13, CI: 0.05-0.34) significantly influenced decision-making. Conversely, among reasons for vaccine
refusal, the belief that vaccines could cause harmful effects in the future was strongly associated with hesitancy (p<0.00, OR=7.4, CI:
2.00-27.37), while concerns about death within two years, autism, blood clotting, religious beliefs, or microchip implantation did not
show significant associations.

Individuals who believed in myths about the COVID-19 vaccine were significantly less likely to accept vaccination (p<0.00). Specific
myths, such as the vaccine causing death after two years (p<0.04, OR=0.47, CI: 0.22—-0.98), blood clotting (p<0.01, OR=0.35, CI: 0.16—
0.78), and microchip implantation (p<0.00, OR=0.28, CI: 0.12—0.64), had strong negative associations with vaccine acceptance, whereas
myths about forbidden ingredients in Islam (p>0.41, OR=0.73, CI: 0.34-1.55) and DNA alteration (p>0.06, OR=0.47, CI: 0.21-1.03)
showed no significant impact.

Table 1: Selected Baseline Characteristics of Study Participants

Variables Category n(%)

Sex Male 549 (59.90)
Female 451 (45.10)

Age 13-20 184 (18.50)
21-30 464 (46.40)
31-40 177 (17.70)
41-50 111 (11.10)
51-60 60 (6.00)
61-65 3(0.30)

Family system Joint 476 (47.60)
Nuclear 524(52.40)
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Variables Category n(%)
Religion Islam 992 (99.20)

Christianity 8 (0.80)
Marital status Unmarried 577 (57.70)
Married 374 (37.40)
Widow 37 (3.70)
Divorced 12 (1.20)
Educational status Primary 65 (65.50)
Higher secondary 158(15.80)
Undergraduate 365 (36.50)
Postgraduate 251 (25.10)
Uneducated 161 (16.10)
Profession Teaching 99 (9.90)
Student 430 (43.00)
Engineer 37 (3.70)
Servant 90 (9.00)
Health worker 70 (7.00)
Labor 22 (2.20)
Housewife 124 (12.40)
Marketing 46 (4.60)
Time since residing From five year 95 (9.50)
Less than five years 1(0.10)
More than five years 904 (90.40)
Economic status ucC 99 (9.90)
UMC 139 (13.90)
MC 93 (9.30)
LMC 353 (35.30)
ULC 265 (26.50)
ALC 43 (4.30)
ELC 8 (0.80)

upper class(UC) upper middle class (UMC) middle class (MC) lower middle class (LMC) upper lower class (ULC) average lower class

(ALC) extremely lower class (ELC).

Table 2: Difference Between Vaccine Acceptance to Coronavirus/Vaccine Knowledge Related Factors

Characteristics Categor Vaccinated Yes n Non (%) Total P-
y (%) value
Do you know about coronavirus 1000 (100) 0 1000 0
Do you know corona vaccine 1000 (100) 0 1000 0
Do you think a vaccinated person can be a source of Yes 397 (39.7) 283 680 0
transmission? (28.3)
No 153 (15.3) 167 320
(16.7)
Do you think a recovered person should get vaccination? Yes 564 (56.4) 116 680 0.09
(11.6)
No 143 (14.3) 177 320
17.7)
Is it important to follow SOPs after vaccination? Yes 648 (64.8) 32 (3.2) 680 0
No 291 (29.1) 29 (2.9) 320
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Odds Ratio (95% CI)
Can you still be infected by the virus COVID-19 if you are vaccinated? 1.35(0.92-1.97) 0.11
people who have recovered from COVID-19, should they be vaccinated? 3.19(2.20-4.63) 0.08

For difference between variable chi-square test was used. P-value was generated from Chi-square test.

Table 3: Multivariate Analysis for Testing Association of Vaccine Acceptancy to Demographic Characteristics

Characteristic Odds Ratio (95% CI) P-value

Sex 1.39 (1.05-1.83) 0.01

Age 1.03(1.01-1.04) 0.00

Education status 0.95 (0.83-1.09) 0.53

Since reside 1.08 (0.84-1.37) 0.52

Profession 1.07 (1.00-1.14) 0.02

Family type 0.75 (0.57-0.98) 0.04

P-value obtained from multivariate logistic regression analysis
Table 4: Association of Vaccine Acceptancy with Demographic Characteristics
Characteristics Category Yes n (%) No n (%) P-value
Sex Males 390 (39%) 159 (15.9%) 0.000
Females 290 (29%) 161 (16.1%)
Religion Islam 674 (67.4%) 316 (31.6%) 0.71
Christianity 6 (0.6%) 2 (0.2%)
Odds Ratio (95% CI) P value

Age 13-20 0.54 (0.29-0.98) 0.04
21-30 0.41 (0.23-0.71) 0.00
31-40 0.62 (0.34k-1.13) 0.12
41-50 1.24 (0.66-2.33) 0.66
51-60 1 omitted
61-65 1 empty

Education status Primary 1.77 (0.99-3.18) 0.05
Higher secondary 0.58 (0.41-0.80) 0.00
Under Graduate 0.54 (0.36-0.81) 0.00
Post Graduate 0.34 (0.21-0.55) 0.00
[literate 2.75(1.74-4.33) 0.00

Profession Teacher 1.22 (0.32-4.61) 0.76
Students 2.42 (0.70-8.33) 0.16
Engineering 1.22 (0.27-5.48) 0.79
Servant 6.62 (1.83-23.95) 0.00
Health worker 0.93 (0.22-3.80) 0.92
Housewife 7.44 (2.09-26.45) 0.00
Marketing manager 5.32 (1.38-20.49) 0.01
None 4.26 (1.16-15.57) 0.02

Time  since in From five years 0.78 (0.49-1.25) 0.31

Peshawar Less than five years Ref
More than five years 0.47(0.41-0.55) 0.00

Economic status ucC 0.90 (0.43-1.86) 0.78
UMC 0.78 (0.38-1.56) 0.48
MC 0.35(0.16-0.78) 0.01
LMC 0.59 (0.31-1.13) 0.11
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Characteristics Category Yes n (%) No n (%) P-value
ULC 0.64 (0.33-1.24) 0.19
ELC 1.38 (0.30-6.30) 0.60

(UC) upper class, (UMC) upper middle class, (MC) middle class ,(LMC) lower middle class, (ULC) upper lower class, (ELC) extremely
lower class.

Table 5: Frequency Distribution Between Acceptance and Non-Acceptance of Coronavirus/Vaccine Through Sources of
Information of Study Participants

Category Yes n (%) No n (%) Total
Family 112 (11.2) 103 (10.3) 215
Friends 60 (6) 23 (2.3) 83
Doctors/physicians 59 (5.9) 22 (2.2) 81
Media 443 (44.3) 172 (17.2) 615
Scientific article 6 (0.6) 0 6

Effect Size of Vaccine Acceptancy with Non-Communicable Diseases and Coronavirus/Vaccine Knowledge Related Factors

Table 6: Effect Size of Non-Communicable Diseases on Vaccine Acceptancy

Diseases Odds Ratio (95%CI) P-value
Hypertension 0.63 (.03-10.47) 0.74
Hypersensitivity 0.33 (0.02-5.69) 0.45
Asthma 0.26 (0.01-5.26) 0.38
Diabetes 0.59 (0.03-10.05) 0.71
Depression 0.68 (0.04-11.58) 0.79
Arthritis 0.83 (0.04-16.99) 0.90
Lung diseases 1.55(0.08-28.14) 0.76
Stroke 1

Cancer 1

Kidney disease 0.58 (0.03-10.07) 0.71
Heart disease 2.59 (0.13-50.04) 0.52
Hypertension, Hypersensitivity 1

Hypertension, lung diseases 1.732 (0.03-29.80) 0.00
Hypertension, diabetes 0.66 (0.02-18.05) 0.81
Hypertension, kidney diseases 1

Table 7: Effect Size of Coronavirus/Vaccine Knowledge Related Factors on Vaccine Acceptancy

Characteristics Category Odds Ratio (95%CTI) P-value
What is the effect of corona vaccine Provides protection against COVID-  0.25 (0.05-1.07) 0.06
19
Doctor/Physician recommended 0.79 (0.17-3.53) 0.76
Family decision 0.45 (0.10-2.09) 0.31
Natural immunity lasts longer 3.25(0.70-15.00) 0.13
It cause harmful effects 19.72 (4.19-92.72) 0.00
Any other reason 1.85(0.34-10.04) 0.47
How long does the COVID-19 vaccine Few months 1.03 (0.36-2.92) 0.94
work One year 0.43 (0.17-1.06) 0.06
Two year 0.81 (0.25-2.56) 0.72
Whole life 0.27 (0.10-0.72) 0.00
Don’t know 1.70 (0.69-4.21) 0.24
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Characteristics Category Odds Ratio (95%CI) P-value
How long will it take to build immunity ~Within a week 1.17 (0.66-2.05) 0.58
against coronavirus vaccine after getting Two weeks 0.24 (0.15-0.37) 0.09
the COVID-19 vaccine? A month 0.36 (0.18-0.73) 0.00

Don’t know 3.72 (2.30-6.0) 0.00

Table 8: Association of Vaccine Acceptancy with Coronavirus/Vaccine Practice Related Factors
Characteristics Category Odds Ratio (95%CI) P-value
Why would you go for corona Due to govt restrictions 0.07 (0.03-0.18) 0.00
virus vaccination Provides protection against COVID-19 0.00 (0.00-0.01) 0.00

Doctor/Physician recommendation 0.13 (0.05-0.34) 0.00
Family decision 0.01 (0.00-0.05) 0.00
Natural immunity lasts longer 1
COVID-19 vaccine causes allergic  reactions 1
Any other reason 1 (Omitted)
Why you are not going for Causes autism 0.21 (0.03-1.24) 0.08
COVID-19 vaccination Causes blood clot 0.71 (0.18-2.79) 0.62
Will cause death after two Years 1.75 (0.22-4.37) 1.00
Derived from forbidden sources in Islam 2.75 (0.50-14.85) 0.24
Inserts microchips or nano-particles into a 1.33 (0.26-6.80) 0.72
human body
It causes harmful effects in the future 7.4 (2.00-27.37) 0.00
Any other reason 0.12 (0.03-0.45) 0.00

Data was analyzed through logistic regression analysis.

Association of Vaccine Acceptance with Coronavirus/Vaccine-Related Myths

Characteristics Category | Yesn (%) No n (%) Total P- value
Do you believe in the myths? | Yes 53 (5.3%) 627(62.7%) 680 0.00
No 50 (5%) 270 (27%) 320

Myths Odds Ratio (95%Cl) P-value
Causes blood clot 0.35 (0.16-0.78) 0.01
Will cause death after two Years | 0.47 (0.22-0.98) 0.04
Derived from forbidden sources | 0.73 (0.34-1.55) 0.41
in Islam
Alters DNA 0.47 (0.21-1.03) 0.06
Inserts microchips or nano- | 0.28 (0.12-0.64) 0.00
particles into
the human body
None of these 0.26 (0.10-0.68) 0.00
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DISCUSSION

The overall vaccine acceptance rate against COVID-19 in the study was recorded at 68%, indicating a moderate willingness to receive
vaccination among the general population. Several demographic factors influenced vaccine acceptance, including sex, profession, family
type, lower level of education, younger age, extended exposure to metropolitan culture, and average socioeconomic background.
Knowledge and adherence to preventive measures such as standard operating procedures (SOPs) were significantly associated with
vaccine acceptance. The most common sources of information were media and family, highlighting the role of these channels in shaping
public perception. Interestingly, individuals with comorbid conditions, except for those with both hypertension and lung disease, did not
demonstrate a higher intent to receive the vaccine (19-21). Vaccination has long been recognized as the most effective strategy to control
the spread of infectious diseases. The rapid development and deployment of COVID-19 vaccines were critical in curbing the pandemic,
but vaccine uptake remained a significant challenge. The vaccine acceptance rate observed in this study aligns with findings from other
global studies that reported similar rates of public willingness to receive COVID-19 vaccination. However, vaccine acceptance in this
study was higher than that reported in several countries, including Russia, Saudi Arabia, Kuwait, Jordan, Italy, Poland, the United States,
and France, but lower than in China, Canada, Australia, Ecuador, Malaysia, and Indonesia. This variation in vaccine acceptance may be
attributed to differences in governmental policies, public trust in health institutions, perceived risk of infection, and historical experiences
with vaccination campaigns. The relatively high acceptance rate in this study could be explained by government-imposed restrictions,
including vaccination proof requirements for travel, access to public spaces, and essential services. Additionally, high COVID-19
mortality rates during early waves of the pandemic may have heightened risk perception and encouraged vaccine uptake (22-24).

The relationship between age and vaccine acceptance has been widely studied, with research suggesting that older adults are more likely
to accept vaccination due to increased vulnerability to severe disease outcomes. In contrast, this study found higher vaccine acceptance
among individuals aged 21-30 years, while acceptance was lower among both younger (13-20 years) and older (51-60 years)
populations. This pattern may be explained by the fact that middle-aged individuals are more likely to be engaged in work or education,
making vaccination a necessary requirement for professional and academic activities. The lower acceptance among older individuals
deviates from trends observed in developed countries, where higher vaccine uptake has been reported in elderly populations. Cultural
beliefs, mistrust in vaccine efficacy, and misconceptions about vaccine safety may have contributed to the reluctance of older individuals
in this study (25-27). Gender differences in vaccine acceptance were also observed, with men demonstrating a higher willingness to
receive vaccination than women. This finding aligns with studies that have reported lower vaccine acceptance among women due to
concerns about vaccine safety, potential side effects, and distrust in health authorities. In contrast, some studies have shown higher
vaccine acceptance among women, particularly in settings where they exhibit greater health-seeking behavior. The lower acceptance
among women in this study may be influenced by prevailing myths, including concerns about infertility and long-term health
consequences of vaccination. The higher acceptance among men may be linked to their increased perceived risk of exposure due to
occupational and social mobility (28-31).

Economic status showed an inconsistent relationship with vaccine acceptance. Individuals from the middle socioeconomic class were
significantly more likely to accept vaccination, whereas no clear trend was observed for other economic groups. Previous studies have
reported conflicting findings on the role of income in vaccine acceptance, with some studies suggesting that lower-income populations
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have lower vaccine uptake due to access barriers, while others indicate no significant impact of income on vaccination attitudes. The
higher acceptance observed among middle-class individuals in this study may be related to their occupational status, as a large proportion
were engaged in jobs requiring vaccination compliance (32-35). The presence of comorbid conditions has been identified as a key
predictor of vaccine acceptance in many studies, as individuals with chronic illnesses are at greater risk of severe COVID-19
complications. However, in this study, only individuals with a combination of hypertension and lung disease showed a significant
association with vaccine acceptance, while those with other chronic conditions exhibited no such trend. This finding is unexpected, as
individuals with conditions such as diabetes, cardiovascular disease, and respiratory illnesses are more vulnerable to severe COVID-19
outcomes. The lack of association between comorbid conditions and vaccine acceptance may be attributed to limited awareness
regarding the increased risks posed by COVID-19 to individuals with pre-existing health conditions (36,37).

Knowledge and awareness of COVID-19 and vaccination played a crucial role in influencing vaccine acceptance. Significant differences
were observed between individuals who had knowledge about COVID-19 vaccines and those who lacked information. Previous studies
have demonstrated that individuals with higher awareness of infectious diseases and their preventive measures are more likely to accept
vaccination. The role of media as a primary source of information was evident in this study, with a considerable proportion of participants
relying on television, social media, and family for vaccine-related knowledge. While media exposure can facilitate public awareness, it
can also contribute to misinformation and vaccine hesitancy. The spread of misleading information, particularly through social media,
has been a major barrier to vaccination efforts, fueling doubts about vaccine safety, effectiveness, and necessity (29,38). A significant
proportion of participants believed that vaccinated individuals could still transmit COVID-19, which influenced their decision to get
vaccinated. Misconceptions about vaccine efficacy and the belief that natural immunity is superior to vaccine-induced immunity were
also observed. The perception that vaccines provide lifelong immunity was significantly associated with vaccine acceptance, although
scientific evidence suggests that COVID-19 vaccine-induced immunity may wane over time, necessitating booster doses (18,39).

The impact of myths and conspiracy theories on vaccine hesitancy was apparent in this study. Misinformation regarding vaccine
ingredients, alleged side effects, and government motives contributed to vaccine refusal among some individuals. Notably, beliefs that
vaccines could alter DNA, contain microchips, or cause death within two years were prevalent among vaccine-hesitant individuals.
These findings underscore the urgent need for targeted public health campaigns to counteract vaccine misinformation and enhance public
trust in immunization programs (12,40). This study has several strengths, including its diverse sample representation and comprehensive
analysis of demographic, social, and behavioral factors influencing vaccine acceptance. The use of a validated questionnaire ensured
reliability in data collection. However, there are limitations that should be acknowledged. The study relied on self-reported data, which
may be subject to recall bias and social desirability bias. Additionally, the cross-sectional design limits the ability to establish causality
between variables. Future research should explore longitudinal trends in vaccine acceptance, particularly in the context of emerging
variants and booster dose recommendations (11,21).

Public health strategies should prioritize addressing vaccine hesitancy through targeted educational interventions, particularly among
women, older adults, and individuals with chronic conditions. Strengthening trust in healthcare institutions, combating misinformation,
and leveraging trusted sources of information can enhance vaccine acceptance. Given the evolving nature of the pandemic, ongoing
assessment of public perceptions and attitudes toward vaccination is essential for optimizing immunization coverage and controlling the
spread of COVID-19 (9).

CONCLUSION

This study highlights the key factors influencing COVID-19 vaccine acceptance, emphasizing the role of demographic characteristics,
knowledge, and societal perceptions in shaping vaccination decisions. Findings suggest that vaccine acceptance is influenced by factors
such as gender, age, education, profession, and exposure to urban environments, with media and family playing a crucial role in
disseminating information. Misinformation and vaccine-related myths continue to be significant barriers, underscoring the need for
targeted public health interventions to address misconceptions and enhance trust in vaccination programs. Strengthening awareness
through credible information sources and policy-driven incentives can improve vaccine uptake, ultimately contributing to better public
health outcomes. The insights gained from this research provide a foundation for designing effective strategies to mitigate vaccine
hesitancy and support global immunization efforts.
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