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Abstract

Background
Vaccine hesitancy remains a significant public health challenge globally, and vaccine literacy is
increasingly recognized as a key determinant of vaccine acceptance. Data on vaccine literacy and
acceptance among university students in Palestine are scarce, and no study has directly compared these
outcomes across health and non-health disciplines in this setting. This study aimed to assess vaccine
literacy, knowledge, and acceptance among Palestinian university students and identify associated
factors with vaccine acceptance.

Methods
A cross-sectional study was conducted at multiple universities across the West Bank, Palestine, during
the 2025–2026 academic year. A total of 633 university students completed a structured, self-
administered questionnaire distributed via Google Forms. The instrument comprised four sections
assessing sociodemographic characteristics, vaccination history and information sources, vaccine
knowledge (10 binary items), and vaccine literacy and acceptance using validated five-point Likert
scales. Non-parametric group comparisons were performed using the Mann–Whitney U test and Chi-
square test. Spearman correlation and multivariable linear regression were used to identify predictors of
vaccine acceptance.

Results
The median age of participants was 19 years (IQR: 18–21), and 72.4% were female. Median scores were
moderate across all domains: vaccine knowledge 5.0/10 (IQR: 3.0–6.0), vaccine literacy 3.50/5 (IQR:
3.0–3.88), and vaccine acceptance 3.11/5 (IQR: 2.78–3.56). While 67.8% of students reported receiving
recommended vaccines in the past five years, seasonal influenza vaccination was critically low at 9.5%.
Health-related students scored significantly higher than non-health students in knowledge, literacy,
acceptance, vaccine uptake, and trust in official sources (all p ≤ 0.010). Female students demonstrated
higher knowledge (p = 0.021) and literacy scores (p < 0.001), while male sex was independently
associated with higher acceptance in multivariable analysis (β = 0.086, p = 0.013). Trust in official
information sources was the strongest independent predictor of vaccine acceptance (β = 0.332, p < 
0.001), followed by vaccine knowledge (β = 0.239, p < 0.001), health faculty enrollment (β = 0.139, p < 
0.001), age (β = 0.093, p = 0.006), and vaccine literacy (β = 0.079, p = 0.025). The regression model
explained 32.9% of the variance in acceptance (adjusted R² = 0.329). Key misconceptions identified
included beliefs that multiple vaccines weaken the immune system (correctly refuted by only 25.1%) and
that no vaccine can be given during pregnancy (correctly refuted by only 21.6%).
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Conclusion
Palestinian university students demonstrate moderate vaccine literacy and acceptance, with health-
related students outperforming their non-health peers across all measures. Trust in official sources is
the dominant predictor of vaccine acceptance, underscoring the need for trust-centered communication
strategies alongside educational interventions. The critically low influenza vaccination rate and
persistent vaccine misconceptions highlight actionable targets for university-based and national public
health programs. Integrating vaccine literacy content across all academic disciplines and establishing
structured on-campus vaccination programs are recommended as scalable, high-impact strategies.

Introduction
Vaccination programs are one of the greatest public health successes of all time. They have led to longer
life spans and an enormous decline in the death rate across the world(1, 2). Since the introduction of the
Expanded Program on Immunization (EPI) in 1974, immunization against 14 different pathogens have
been achieved. This global intervention has produced approximately 10.2 billion years of full health for
citizens worldwide and has accounted for 40% of the decline in the rates of death among infants (1).

In addition to protecting individuals, vaccines also confer herd immunity when coverage is high. This can
slow or stop the spread of infection through the population by slowing, or even eliminating, disease
transmission within communities and protecting vulnerable populations (1).

Despite the success of vaccination programs worldwide, vaccine hesitancy remains a major public
health concern. Vaccine hesitancy refers to a delay in acceptance or rejection of vaccination despite the
presence of vaccination services (3, 4). In 2019, the World Health Organization (WHO) reported that
vaccine hesitancy ranked among the top 10 global health threats (5). The COVID-19 vaccination
experience amplified vaccine hesitancy amongst the global population, which have hindered herd
immunity (6). This phenomenon emerged mainly due to concerns regarding vaccine safety,
effectiveness, and trust in healthcare systems, governments, and pharmaceutical companies.
Additionally, the widespread distribution of misinformation about vaccines and the vaccination process
through social media platforms further encourages the idea of hesitancy and heavily influences public
perceptions regarding vaccination (7–9).

The term "vaccine literacy" (VL) is defined as having the skill set (knowledge), motivation, and ability
(competence) to find (seek), understand (comprehend), evaluate (evaluate), and utilize (use) accurate
information about vaccines to make an informed choice about them and get vaccinated (10, 11). VL
includes more than just having "medical knowledge" or the individual capacity to access the health
system and determine their own ability to make a particular health decision; it also requires being able to
assess the possible consequences of their own actions on health (11).

According to studies, vaccine acceptance depends heavily on health literacy skills, wherein individuals
with lower levels of health literacy may be more vulnerable to hesitancy when they are presented with
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misinformation about vaccines (5, 11, 12). Moreover, evidence has shown that people who have higher
levels of vaccine literacy also tend to trust vaccines and the healthcare system, believing both are safe
and effective (11). Additionally, meta-analyses suggest that interactive-critical vaccine literacy is an
excellent predictor of intention to vaccinate (11, 13). University students represent an important
population for vaccine literacy research because they are continuously exposed to digital information
sources that may shape their perspective on the topic. Furthermore, students enrolled in health-related
majors may potentially influence ideas related to vaccination in the future through their professional
practice. Students may also have the potential to unintentionally transmit communicable diseases to the
more vulnerable population (14).

Although vaccine literacy received worldwide attention, evidence among university students in middle to
low-income countries still remain limited. Few studies have directly compared vaccine literacy and
vaccine acceptance between students enrolled in health-related and non-health-related disciplines. In
Palestine, data on vaccine literacy and vaccine acceptance among university students are rare.
Understanding these differences may help identify educational gaps and inform targeted interventions
aimed at improving vaccine acceptance and uptake among the community. Therefore, this study aimed
to assess vaccine literacy and vaccine acceptance among Palestinian university students, compare
outcomes between health and non-health students, and identify factors associated with vaccine literacy
and vaccine acceptance (10, 11, 14).

Methods
2.1 Study design and population

This study is a multicenter cross-sectional descriptive design that evaluated vaccine literacy and
acceptance among a population consisting of multiple university students in the West Bank, Palestine
during the academic year 2025–2026. It aimed to compare the level of vaccine literacy and acceptance
between health-related and non-health-related undergraduate students.

2.2 Sample size and calculation

The required number of participants was estimated by using a standard sample size formula via Raosoft
for cross-sectional studies, with a 95% confidence level, a 5% margin of error, and a 50% expected
response distribution. The minimum sample size for our study is 384. Final analysis included 643
responses that were gathered from Palestinian university students in the West Bank. 10 responses were
excluded due to incomplete data.

2.3 Measures and Data Collection

Data were collected using a structured, self-administered questionnaire distributed via Google Forms to
ensure consistency and completeness. The questionnaire was developed after reviewing previously
published studies, the vaccine literacy component was derived from validated health literacy tools (15),
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while items related to vaccine acceptance were based on established vaccine hesitancy frameworks
such as the 5C model (16). The development of the questionnaire was also guided by similar cross
sectional studies evaluating vaccine literacy and attitudes among the Arab population (17).

The questionnaire form is divided into four sections. Part A covered sociodemographic characteristics,
including age, sex, university, faculty, major, year of study, and cumulative GPA (optional). Part B
evaluated health-related background data such as the presence of chronic diseases and vaccination
history over the past five years, including seasonal influenza vaccination and COVID 19 vaccination, the
primary sources of information regarding vaccines, and the degree of confidence in official health
sources. Part C assessed participants' knowledge about vaccines through multiple questions including
herd immunity, vaccine safety, the necessity of booster shots, adult vaccination, pregnant vaccination,
rare side effects of vaccine, at any age can people start vaccination and vaccination in people with
chronic illnesses. The responses were collected using three options: true, false, or “I don’t know.” The last
part was to evaluate vaccine literacy and acceptance. For vaccine literacy using a five-point Likert scale
ranging from "never" to "always" to record participants' responses to statements assessing their ability to
access, understand, evaluate, and application of vaccine-related information (15). For vaccine
acceptance using a five-point Likert scale ranging from "strongly disagree" to "strongly agree" to record
participants' responses to statements assessing attitudes toward vaccine safety, trust in health
authorities, willingness to receive recommended vaccines, and perceptions of vaccine benefits and risks
(16).

Vaccine literacy and acceptance scores were calculated as the mean of Likert-scale items (range 1–5),
with higher scores indicating higher literacy and acceptance. Participants were also asked to list
perceived barriers to vaccination and how they would like to learn more about vaccine awareness.

The internal consistency of the questionnaire was assessed using Cronbach's alpha coefficient for each
scale (vaccine literacy and acceptance). Cronbach's alpha values of 0.732 and 0.860 were established for
the literacy and acceptance scores, respectively. A p-value below 0.05 was considered statistically
significant.

2.4 Data and statistical analysis

Statistical Package for the Social Sciences (SPSS) software (version 27) was used for all statistical
analyses. Descriptive statistics were used to summarize participants' characteristics, with categorical
variables represented as frequencies and percentages, and continuous variables expressed as medians
and interquartile ranges (IQR). Scores for knowledge, vaccine literacy, and vaccine acceptance were
determined by analyzing participants' responses to the questionnaire items. The Mann–Whitney U test
was used to look at differences between groups, such as health and non-health students, sex, and
vaccination status. This was because the data were analyzed using non-parametric methods. Variables
with theoretical relevance and significant bivariate associations were entered into the multivariable linear
regression model to identify independent predictors of vaccine acceptance.
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2.5 Ethical considerations

The study protocol was reviewed and approved by the Institutional Review Board (IRB) at An-Najah
National University (IRB Protocol Number: Med. Nov. 2025/195). Participation in the study was
completely voluntary and anonymous to ensure privacy, and informed consent was obtained from all
participants before completing the questionnaire. Any type of information collected was kept private and
for research purposes only.

Results

Participants Characteristics
A total of 633 university students were included at the final analysis, all of them with no missing data.
The median age of participants was 19 years (IQR: 18–21). Females comprised 72.4% (n = 458) of the
population, while males accounted for 27.6% (n = 175) of the population. Participants were
approximately equally distributed between faculty categories with 50.1% (n = 317) representing health-
related majors, while 49.9% (n = 316) were non-health students. The majority of students were in their
first year of study (42.7%), followed by second year students (22.7%). Most participants reported not
having a chronic disease (96.8%, n = 613). Regarding academic GPA, the majority of participants
reported their GPA was between 3.0 and 3.5 (26.7%), followed by 22.9% who reported their GPA was
below 2.5 and, 17.9% who reported their GPA was between 2.5 and 3.0. The remainder of the sample
(22.1%) reported having a GPA greater than 2.5.

[Insert Table 1 Here]

Page 6/21



Table 1
Baseline Characteristics of the Participants (n = 633)

Variable Frequency (%) / Median (IQR)

Age [Median (IQR)] 19.00 (18.00–21.00)

Gender  

Female 458 (72.4%)

Male 175 (27.6%)

Faculty Category (Health/Non-Health)  

Health Students 317 (50.1%)

Non-Health Students 316 (49.9%)

Study Year  

First 270 (42.7%)

Second 144 (22.7%)

Third 85 (13.4%)

Fourth 91 (14.4%)

Fifth 36 (5.7%)

Sixth 7 (1.1%)

GPA  

> 3.5 140 (22.1%)

3.0–3.5 145 (22.9%)

2.5–3.0 169 (26.7%)

< 2.5 66 (10.4%)

Chronic Disease  

Yes 20 (3.2%)

No 613 (96.8%)

Vaccination Behaviors and Information Sources
Overall, 67.8% (n = 429) of the participants reported receiving the recommended vaccinations during the
past 5 years, whereas only 9.5% (n = 60) of participants had received the seasonal influenza vaccine. The
most commonly reported source of information was the Ministry of Health (56.4%), followed by
healthcare professionals like doctors and nurses (43.8%), then the World Health Organization (42.8%).
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Social media, family and friends and news outlets were reported by 33.0%, 34.1%, and 19.1%. Regarding
trust in official vaccine information sources, nearly half of participants reported a moderate level of trust
(47.1%, n = 298), while 40.6% reported high or very high trust.

[Insert Fig. 1 Here]

Vaccine literacy and acceptance scores were calculated using means of Likert score scales (1–5). The
median vaccine knowledge was 5.0 out of 10 (IQR: 3.0–6.0). The median vaccine literacy score was 3.50
out of 5 (IQR: 3.0-3.88) indicating moderate literacy. Similarly, the median vaccine acceptance score was
3.11 out of 5 (IQR: 2.78–3.56), reflecting moderate vaccine acceptance. Cronbach's alpha coefficients
were used to check the internal consistency of the study scales. Internal consistency was moderate for
the knowledge scale (Cronbach's alpha = 0.635) and acceptable for the vaccine literacy scale
(Cronbach’s alpha = 0.732), while the acceptance scale demonstrated an excellent level of internal
consistency (Cronbach's alpha = 0.860).

[Insert Table 2 Here]

Table 2
Vaccine-related behaviors & information sources

Variable Yes n (%) No n (%)

Section A: Vaccination Behaviors    

Receiving recommended vaccines 429 (67.8%) 204 (32.2%)

Influenza Vaccination 60 (9.5%) 573 (90.5%)

Section B: Sources of Vaccine Information    

Doctor/nurse 277 (43.8%) 356 (56.2%)

WHO 271 (42.8%) 362 (57.2%)

Ministry of Health 357 (56.4%) 276 (43.6%)

Social media 209 (33.0%) 424 (67.0%)

Family/friends 216 (34.1%) 417 (65.9%)

News 121 (19.1%) 512 (80.9%)

[Insert Table 3 Here]
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Table 3
Descriptive Statistics and Reliability of Main Study Scales

Scale Items (n) Score Range Median (IQR) Cronbach’s α

Knowledge score 10 1–10 5.00 (3.00–6.00) 0.635

Vaccine literacy 8 1–5 3.50 (3.00-3.88) 0.732

Vaccine acceptance 9 1–5 3.11 (2.78–3.56) 0.860

Individual vaccine literacy and vaccine acceptance scores were calculated as the mean of the
corresponding Likert-scale items (range 1–5). Owing to non-normal score distributions, results are
presented as median (IQR).

Group Comparisons
Non-parametric tests, specifically the Mann-Whitney U test for continuous variables and the Chi-square
test for categorical variables, indicated statistically significant differences in knowledge, vaccine literacy,
and vaccine acceptance scores between students in health-related disciplines and those in non-health-
related fields, with health students showing higher scores on all measures (p < 0.001). Health students
also reported greater uptake of recommended vaccines (p = 0.010) and higher trust in official
information sources (p < 0.001). It was also revealed that individuals who took the influenza vaccine
showed significantly higher knowledge scores (p = 0.031), as well as higher vaccine acceptance (p = 
0.001) and were more likely to recommend vaccines to others (p < 0.001). The analysis also revealed
that females had a significantly higher knowledge (p = 0.021) and literacy scores (p < 0.001), whereas no
significant sex differences were observed in vaccine acceptance, recommended vaccine uptake, and
trust in official sources.

[Insert Table 4 Here]
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Table 4
Comparison of Participant Characteristics

Variable Faculty Category p-value

Health

(n = 317)

Non-Health

(n = 316)

 

Vaccine Knowledge Score (MR) 364.00 269.85 < 0.001

Vaccine Literacy Scale (MR) 350.36 286.54 < 0.001

Vaccine Acceptance Scale (MR) 364.56 269.29 < 0.001

Receiving Recommended Vaccines (MR) 332.14 301.81 0.010

Trust in sources (MR) 350.11 283.78 < 0.001

  Influenza Vaccination  

  Vaccinated

(n = 60)

Not-Vaccinated

(n = 573)

 

Vaccine Knowledge Score (MR) 364.90 311.98 0.031

Vaccine Literacy Scale (MR) 315.00 317.21 0.929

Vaccine Acceptance Scale (MR) 390.54 309.30 0.001

Receiving Recommended Vaccines (MR) 392.63 309.08 < 0.001

Trust in sources (MR) 368.53 311.60 0.013

  Sex  

  Female

(n = 458)

Male

(n = 175)

 

Vaccine Knowledge Score (MR) 327.24 290.20 0.021

Vaccine Literacy Scale (MR) 335.56 268.42 < 0.001

Vaccine Acceptance Scale (MR) 312.64 328.42 0.330

Receiving Recommended Vaccines (MR) 316.03 319.53 0.791

Trust in sources (MR) 308.98 338.00 0.053

MR: Mean Rank

Note: Continuous Variables were compared using the Mann–Whitney U test and categorical variables
were compared using Chi-Square

Significant Values are presented in Bold.
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Correlation and Regression Analyses
Spearman correlation analysis revealed significant positive correlations between vaccine knowledge and
literacy (ρ = 0.336, p < 0.001), vaccine knowledge and acceptance (ρ = 0.425, p < 0.001), and vaccine
literacy and acceptance (ρ = 0.257, p < 0.001). Trust in information sources was also positively correlated
with vaccine knowledge (r = 0.301, p < 0.001), vaccine literacy (ρ = 0.150, p < 0.001), and vaccine
acceptance (ρ = 0.471, p < 0.001). Notably, trust in official sources demonstrated the strongest
correlation with vaccine acceptance, indicating that higher trust levels were associated with greater
acceptance of the concept of vaccination.

A multiple linear regression analysis revealed a variety of significant variables that affect vaccine
acceptance. Trust in official sources (β = 0.332, p < 0.001), knowledge score (β = 0.239, p < 0.001), being
enrolled in a health-related field (β = 0.139, p < 0.001), age (β = 0.093, p = 0.006), literacy score (β = 0.079,
p = 0.025), and male sex (β = 0.135, p = 0.013) were independently associated with higher vaccine
acceptance. In contrast, influenza vaccination status was not significantly associated with vaccine
acceptance after adjustment. The regression model explained 32.9% of the variance in vaccine
acceptance (aR2 = 0.329).

[Insert Table 5 Here]

Table 5
Spearman Correlation Matrix: Vaccine Knowledge, Literacy, and Acceptance

Variable Vaccine Knowledge Vaccine Literacy Vaccine Acceptance

r p-value r p-value r p-value

Vaccine Knowledge Score 1.00          

Vaccine Literacy Scale 0.336 < 0.001 1.00      

Vaccine Acceptance Scale 0.425 < 0.001 0.257 < 0.001    

Trust in official sources 0.301 < 0.001 0.150 < 0.001 0.471 < 0.001

r = Spearman rho (ρ)

[Insert Table 6 Here]
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Table 6
Multivariable Linear regression analysis of factors affecting vaccine acceptance

Variable B SE β p value 95% CI
Lower

95% CI
Upper

Age 0.034 0.013 0.093 0.006* 0.010 0.059

Faculty Category            

Non-Health
(Reference)

           

Health 0.194 0.049 0.139 < 0.001* 0.099 0.290

Sex            

Female (Reference)            

Male 0.135 0.054 0.086 0.013* 0.028 0.242

Vaccine Knowledge
Score

0.075 0.012 0.239 < 0.001* 0.052 0.097

Vaccine Literacy Score 0.087 0.038 0.079 0.025* 0.011 0.162

Influenza Vaccination
status

           

Not-Vaccinated
(Reference)

           

Vaccinated 0.147 0.079 0.061 0.062 -0.007 0.301

Trust in official
sources

0.276 0.029 0.332 < 0.001* 0.219 0.333

*Significant Variables are labelled in bold.

Note: Reference categories are indicated were applicable. Unstandardized (B) and standardized (β)
regression coefficients with standard errors (SE) and 95% confidence intervals (CIs) were obtained
from multivariable linear regression analysis.

Discussion
In this study, vaccine literacy, knowledge, and acceptance were evaluated among university students in
Palestine and compared across health-related and non-health-related disciplines. The principal finding
was that participants demonstrated moderate levels of vaccine literacy and vaccine acceptance, with
relatively low vaccine knowledge scores. Higher scores for knowledge, literacy, and acceptance (all p ≤ 
0.01) were in students enrolled in health-related disciplines. Trust in official sources was the most
significant determinant of vaccination acceptance (β = 0.332, p < 0.001), followed by vaccine knowledge
(β = 0.239). Significant positive correlations were observed among vaccine literacy, knowledge, and
acceptance. Although 67.8% of students reported receiving other recommended immunizations, a
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critically low seasonal influenza vaccination rate of 9.5% shows a considerable gap in adult
immunization coverage (18).

The median knowledge score was 5.0 out of 10, which is similar to results from university students in
other regions and countries (10, 11, 14). When looking at individual questions, there was significant
variation. Most students knew that vaccines undergo thorough safety testing before approval (86.4%)
and that the benefits of immunization go beyond infancy (65.7%). Still, many important misconceptions
remained. Only 25.1% believed that taking several vaccinations did not damage the immune system, a
widespread misunderstanding that contributes to global hesitation (3, 8). Only 21.6% recognized that
some vaccines can be safely administered during pregnancy (19–21). These gaps can have serious
effects in practice. Myths about immune suppression can disrupt multi-dose vaccine schedules, and not
knowing about pregnancy vaccination can lead to forgotten opportunities to protect newborns (3, 19,
22–26). Only 35.1% of participants were aware of the annual adult influenza vaccination
recommendations, which explains the 9.5% observed influenza vaccination rate (19, 27). Similar patterns
of misinformation profiles have been documented in the UAE, Saudi Arabia, and Jordan (4, 15, 28),
implying that these knowledge deficits represent a regional pattern rather than being specific to the
Palestinian context (29–31). These findings suggest that factual knowledge gaps are present even
among university students and may contribute to delayed opportunities to get vaccinated.

Regarding vaccine literacy, participants demonstrated moderate levels of functional and interactive
knowledge. They felt most confident when checking whether sources were trustworthy and comparing
information from different sources. However, they were less sure about telling accurate information from
misleading content or finding information needed to make decisions about vaccines. Some studies have
found that vaccine literacy remains low across most groups, regardless of education level, aligning with
current findings among Palestinian university students (11, 29–32). Interactive-critical literacy strongly
predicts whether people intend to get vaccinated and also shows a significant correlation with
acceptance (r = 0.257, p < 0.001), though this was weaker than the correlation between knowledge and
acceptance (r = 0.425)(13, 33). This suggests that declarative knowledge may more directly influence
acceptance than information-processing skills in this context. Biasio noted that vaccine literacy is often
overlooked in public health, and even well-educated people can lack information about vaccines (34).
The modest literacy levels found in this study, especially given that one-third of students get their
information from social media, may explain this problem (35). Another possible explanation is that
although university students have frequent access to online information, exposure alone does not
necessarily translate into the ability to correctly comprehend and evaluate vaccine-related information.

The median vaccine acceptance score was 3.11/5, indicating generally positive but mixed views. Most
participants agreed that vaccine benefits outweigh risks (mean: 3.34) and that they trust approved
vaccines (mean: 3.31). However, they were less certain about getting vaccinated themselves (mean:
3.12) or recommending it to others (mean: 3.04). Concerns about serious side effects had the lowest
score (mean: 2.72), implying that safety worries are the main barrier to acceptance (19). Results from
additional research are consistent with this [4, 7, 8, 20]. Only 44.5% of students knew that serious
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vaccine side effects are very rare, which helps explain these concerns and shows how knowledge gaps
can lead to doubt (30). Similar patterns have been found in the UAE and in global reviews of health
literacy and COVID-19 vaccine acceptance (4, 5, 30). These findings indicate that interventions should
focus on addressing concerns about vaccine safety while simultaneously improving knowledge
regarding the rarity of serious adverse events.

Health-related students consistently showed higher levels of vaccine knowledge, literacy, acceptance,
uptake, and trust in institutions, indicating a strong relation (30). Being enrolled in a health-related faculty
remained significantly associated with greater vaccine acceptance after controlling for other factors (β = 
0.194, β = 0.139, p < 0.001). This suggests that health education plays a key role in acceptance. Similar
patterns were seen in Kazakhstan and in other studies, likely because health students learn about
physiology, epidemiology, and public health in their courses (6, 14). This difference between disciplines
stands out for several reasons. Non-health students, who make up about half the sample and include
many future Palestinian professionals, educators, and community leaders, appear more at risk of
believing vaccine misinformation, probably due to having less scientific training. According to previous
studies, general education helps protect against hesitancy (36). The current findings suggest that adding
vaccine literacy to all curricula, not just health sciences, could help address this issue. This approach is
structural, scalable, and cost-effective, and could have a broad impact (10, 30, 34).

Female students show significantly higher scores than male students in both knowledge (p = 0.021) and
literacy (p < 0.001). On the other hand, no significant sex differences were determined in vaccine
acceptance (p = 0.330), recommended vaccine uptake (p = 0.791), or trust in official sources (p = 0.053).
The regression model showed that being male was independently associated with higher vaccine
acceptance (β = 0.086, p = 0.013). This trend, where females have more knowledge but males are more
accepting, does not always appear in the literature. Some regional studies find that females have more
positive attitudes toward vaccines, while others report the opposite or no significant difference (4). One
possible explanation is that females may perceive vaccine risks differently or be more attentive to
vaccine-related information, although this hypothesis warrants further investigation. Similar results have
been found in other health literacy studies.

Trust in official vaccine information sources appeared as the most significant independent predictor of
acceptance (β = 0.332, B = 0.276, p < 0.001). It was also the strongest bivariate correlate in the Spearman
matrix (r = 0.471), surpassing both knowledge (r = 0.425) and literacy (r = 0.257). This order: trust, then
knowledge, then literacy has important theoretical and practical implications. It challenges the
information-deficit model of hesitancy, which assumes that hesitancy is mainly due to a lack of
knowledge that can be fixed by providing accurate information (3, 8, 11). The data here suggest that
accurate information must first pass through a filter of institutional trust before it can influence
vaccination intent. A previous study found that trust in health authorities was a key factor in vaccine
practices in the UAE (4). A similar study also found that the source of vaccine information and
institutional trust shaped acceptance among parents (7). In our study, half of the participants reported
only moderate trust in official sources, even though they relied on them as their main information source.
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There is a real risk when people use a source but do not actually trust it. Seeing different stories on
social media or through informal networks can quickly lower confidence in vaccines. Health campaigns
that only share information without building trust in institutions are unlikely to have much effect on this
group (2, 8). The regression model explained 32.9% of the variance in acceptance (adjusted R² = 0.329),
indicating that other factors, such as religious beliefs, peer norms, and past healthcare experiences,
account for the remaining variance and should be explored in future research (17, 22).

More than half of the participants (56.4%) obtained their vaccine information from the Ministry of Health,
followed by healthcare professionals (43.8%) and the WHO (42.8%). Social media and family or friends
were mentioned by 33.0% and 34.1% of respondents. Even though most students used official sources,
almost half (47.1%) reported only moderate trust, and 12.3% reported low or very low trust. This mix
means that confidence in vaccines can be weakened by competing stories from informal sources (7, 12).
Students who had received the influenza vaccine (9.5%) showed higher knowledge, acceptance,
recommended vaccine uptake, and trust than those who had not, which aligns with the two-way
relationship between vaccination behavior and positive vaccine attitudes described in other studies (14).
This pattern suggests that easy access to on-campus influenza vaccination could help increase overall
vaccine understanding, creating a positive cycle that benefits public health (6, 10, 37). Together, these
findings emphasize that increasing access to reliable vaccine information should be accompanied by
efforts to strengthen public trust in health institutions.

Strengths and Limitations
This study has several important strengths. To our knowledge, it is among the first studies to
simultaneously evaluate vaccine knowledge, vaccine literacy, and vaccine acceptance among university
students across multiple Palestinian universities in the West Bank. The inclusion of students from
diverse academic institutions and both health- and non-health-related disciplines enhances the diversity
of the sample and improves the generalizability of the findings within the university student population.
In addition, the relatively large sample size exceeded the calculated minimum requirement, providing
adequate statistical power for subgroup comparisons and multivariable analyses. The use of validated
instruments with acceptable-to-good internal consistency further strengthens the reliability of the
findings. Finally, the comprehensive analytical approach, including group comparisons, correlation
analyses, and multivariable regression, enabled the identification of independent predictors of vaccine
acceptance while accounting for potential confounding factors.

However, this study has several limitations. First, the cross-sectional design precludes causal inference
between vaccine knowledge, literacy, trust, and acceptance. Second, the use of an online self-
administered questionnaire may have introduced self-report and recall biases. Third, although the
regression model explained approximately one-third of the variance in vaccine acceptance, other
potentially important determinants, including cultural beliefs, previous healthcare experiences, peer
influence, and religious factors, were not evaluated and should be explored in future research.
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Conclusion
This study provides one of the first comprehensive assessments of vaccine knowledge, literacy, and
acceptance among university students across multiple Palestinian universities in the West Bank. While
participants demonstrated moderate levels of vaccine literacy and vaccine acceptance, important
knowledge gaps and misconceptions regarding vaccine safety, pregnancy vaccination, and influenza
vaccination recommendations remained prevalent. Students enrolled in health-related disciplines
consistently exhibited higher knowledge, literacy, and acceptance than their non-health peers,
highlighting the need to expand vaccine education beyond health-related curricula. Trust in official
information sources emerged as the strongest predictor of vaccine acceptance, emphasizing that
improving vaccine confidence requires not only increasing public knowledge but also strengthening trust
in healthcare institutions and evidence-based communication. Universities represent an ideal setting for
targeted educational initiatives, digital health literacy programs, and accessible vaccination services.
Future interventions should prioritize non-health students and address persistent misconceptions
through coordinated university- and community-based public health strategies to improve vaccine
confidence and uptake among young adults in Palestine.
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Figure 1

Distribution of participant trust in official vaccine information sources (N = 633). Bars represent the
percentage of respondents reporting each trust level (raw n shown above each bar, with percentage in
parentheses). The overlaid line indicates cumulative percentage across trust levels. Trust was measured
on a 5-point ordinal scale ranging from 1 (Very Low) to 5 (Very High).

Supplementary Files

This is a list of supplementary files associated with this preprint. Click to download.

SupplementaryTable1VaccineLiteracy.docx

Page 21/21

https://assets-eu.researchsquare.com/files/rs-10168245/v1/477554d2b8d9e5e9240bb0ad.docx

