
32
Journal of Clinical Medicine of Kazakhstan: 2025 Volume 22, Issue 1

Original Article DOI: https://doi.org/10.23950/jcmk/15791

JOURNAL OF CLINICAL MEDICINE OF KAZAKHSTAN (E-ISSN 2313-1519)

Abstract
Introduction: Vaccination literacy plays a critical role in shaping vaccine 

attitudes and acceptance, especially among university students who are 
exposed to diverse sources of information. In Kazakhstan, limited awareness 
of the HPV vaccine, with only 52% of women attending gynecological clinics 
being informed, underscores a significant knowledge gap that demands 
effective communication strategies and public education. Addressing this 
gap has the potential to improve vaccine uptake and advance public health 
outcomes. This study aims to assess the level of vaccination literacy among 
students in Karaganda, Kazakhstan, and examine its determinants, including 
gender, academic field, and residence.

Methods: Using the HLS19-VAC questionnaire, we surveyed 1,327 students 
across different academic fields and analyzed vaccination literacy levels. A 
chi-square test assessed the association between literacy and demographic 
variables. Vaccination literacy was categorized as inadequate, problematic, 
adequate, or excellent.

Results: The majority of students demonstrated “adequate” or “excellent” 
vaccination literacy, with medical, female, and urban students exhibiting 
higher literacy levels. However, significant misconceptions regarding vaccine 
safety and side effects persisted, even among students with higher literacy. A 
positive association was observed between vaccination literacy and vaccine 
uptake, reinforcing the influence of informed literacy on health behavior.

Conclusion: The findings highlight the need for targeted educational 
efforts to address misconceptions and reduce literacy gaps among different 
demographic groups. Public health campaigns that counter vaccine myths 
and promote trust are essential for improving vaccine acceptance and 
supporting health outcomes within the university student population.
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Introduction
Vaccination is a cornerstone of public health, 

reducing infectious diseases and improving well-
being. It is essential for achieving herd immunity, with 
COVID-19 requiring vaccination rates of 78% to 89% 
[1]. Routine childhood vaccination has significantly 
contributed to the global decline in child mortality rates 
from 1970 to 2016, as reported by the Global Burden 
of Disease Study, highlighting the impact of increased 
vaccination coverage [2]. Vaccine hesitancy and 
misinformation, amplified by the COVID-19 pandemic 
and social media, have hindered immunization efforts, 

particularly among students, by reducing vaccine 
acceptance [3, 4]. Despite 98% of medical students 
acknowledging the importance of COVID-19 vaccines, 
23% hesitated to receive it immediately after approval, 
primarily due to misinformation, perceived risks, 
and distrust in health authorities [5–7]. Targeted 
interventions improving vaccination literacy and 
involving trusted medical professionals can reduce 
misinformation and foster positive vaccine attitudes 
among students [7, 8]. Additionally, understanding 
the specific concerns and barriers faced by students 
can inform the development of effective strategies to 
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enhance vaccine acceptance [6, 9].
The relationship between health literacy and vaccination 

uptake is well-documented, indicating that individuals with higher 
health literacy are more likely to understand the importance of 
vaccines and, consequently, participate in vaccination programs 
[10; 11]. In Kazakhstan, where vaccine hesitancy has been a 
significant barrier to achieving herd immunity, enhancing health 
literacy is vital for improving vaccination rates. Lorini et al. 
has shown that health literacy encompasses not only the ability 
to read and understand health-related information but also the 
capacity to apply this knowledge effectively in making health 
decisions [11].

Aimagambetova et al.  highlight the critical role of 
communication strategies and public education in addressing 
low awareness and negative perceptions of the HPV vaccine 
among women in Kazakhstan [12]. Issa et al. reveals that only 
52% of women attending gynecological clinics were familiar 
with the HPV vaccine, underscoring a substantial knowledge 
gap requiring urgent intervention [13].  

Vaccination literacy (VL) is essential for informed 
vaccine decisions, encompassing awareness, understanding of 
vaccine safety and efficacy, and the ability to critically evaluate 
information credibility [14; 15]. Higher vaccination literacy 
increases vaccine acceptance and advocacy, as evidenced 
by university students with better literacy showing greater 
willingness to receive the COVID-19 vaccine [16].

Enhancing vaccination literacy among students can 
reduce hesitancy and misinformation, enabling informed health 
decisions through educational interventions [17, 18]. University 
students' vulnerability to social media misinformation highlights 
the need to enhance vaccination literacy. In line with it, the study 
aims to assess the level of vaccination literacy among students 
in the city of Karaganda and examine the factors influencing 
vaccination literacy. 

Materials and Methods
Participants were recruited based on the following inclusion 

criteria as enrollment as a student in Medical, Humanities 
Sciences, or Technical programs at higher educational 
institutions. Invitations to participate were disseminated to 
universities in Karaganda offering undergraduate programs in the 
specified fields. The invitations provided detailed information 
about the study objectives, the health literacy (HL) assessment 
tool, and the potential benefits of participation.

Three universities consented to participate and granted the 
research team access to their student populations. Designated 
university staff responsible for student engagement facilitated 
meetings between the research team and students. These sessions 
included a comprehensive briefing on the study objectives 
and detailed instructions for completing the questionnaire. 
Participants were given the option to complete the questionnaire 
either in paper format or electronically through a QR code linked 
to a Google Forms survey. Informed consent was obtained from 
all participants prior to their inclusion in the study.

The HLS19-VAC questionnaire is a four-item survey 
designed to measure adult population literacy in the field of 
vaccination and is part of the HLS19 health literacy measurement 
tools (HL) group [19]. The Local Bioethics Commission of the 
Medical University of Karaganda approved the study on 11 
October 2022 (Protocol 1), with participants giving informed 
consent, receiving questionnaire instructions, and participating 
voluntarily with the option to withdraw at any time. The HLS19-
VAC instrument has been applied in large samples across 

multiple countries, demonstrating its reliability and validity 
in diverse settings. The instrument's psychometric properties 
have been evaluated, confirming its suitability for assessing 
vaccination literacy in general adult populations [19].

Each survey question was rated on a four-point Likert 
scale, ranging from "very easy" to "very difficult," depending 
on the perceived level of difficulty. As such, the HLS19-
VAC questionnaire represents a "subjective" version based on 
respondents' perceptions. 

Vaccination literacy, as a significant indicator, can only be 
assessed for respondents with a complete data set for the four 
vaccination literacy items:

The result for vaccination literacy is expressed as a 
percentage and can take values of 0, 25, 50, 75, or 100. The 
classification thresholds for vaccination literacy are based on the 
following criteria: below 66.66 ("inadequate") and above 66.67 
("adequate"). 

To compare the distribution of categorical variables across 
groups, a chi-square test was conducted. This test assessed the 
relationship between variables and different groups. A p-value 
below 0.05 indicated a statistically significant difference.

Results
The survey involved 1327 students from 1st to 5th year. 

The largest proportion of respondents were 1st-year students 
(50.19%), while 2nd and 3rd-year students each accounted for 
17.49%. The 4th-year students made up 12.06% of the total, and 
the smallest proportion of respondents were 5th-year students, 
at 2.71%.

The survey was conducted across three academic fields. 
The distribution of respondents by field was as follows: 27.16% 
in the humanities, 46.05% in medical fields, and 26.76% in 
technical fields.

The average vaccination literacy among students was 82.61 
± 29.25. A total of 265 students had "inadequate" vaccination 
literacy, while the majority, 1062 individuals, demonstrated an 
"adequate" level of vaccination literacy.

The levels of vaccination literacy within the sample are 
presented as follows: the "adequate" level is observed in 52% 
of females and 28% of males; the "inadequate" level is seen in 
12.2% of females and 7.8% of males (Table 1). However, the 
chi-square analysis (χ² = 1.360, p = 0.243) found no statistically 
significant relationship between gender and VL.

VL = *100 [26].
(Number of "easy" or "very easy" responses)

4

Table 1
Demographic Characteristics and Vaccination 
Literacy

Indicators/Vaccination 
Literacy Levels

Inadequate Adequate Chi-
square; 
p-valuen % n %

Gender
female 162 12,2 690 52,0 1,360; 

0,243male 103 7,8 372 28,0

Year of 
Study

1 111 8,4 555 41,8

22,360; 
0,0001

2 63 4,7 169 12,7
3 58 4,4 174 13,1
4 32 2,4 128 9,6
5 1 0,1 35 2,6

Place of 
Residence

Rural area 108 8,1 397 29,9 5,123; 
0,077Urban area 156 11,8 665 50,1

Education 
Program

Humanities 92 6,9 269 20,3
22,227; 
0,0001Medical 88 6,6 523 39,4

Technical 85 6,4 270 20,3
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In terms of field of study, medical students had the highest 
percentage of "adequate" VL (39.4%), followed by students in 
technical fields (20.3%) and humanities (20.3%). A chi-square 
analysis confirmed a statistically significant association between 
VL levels and academic discipline (χ² = 22.227, p < 0.0001).

Place of residence also influenced VL, with 50.1% of 
urban students achieving “adequate” VL, compared to 29.9% 
of rural students. Inadequate literacy was slightly higher among 
urban (11.8%) than rural students (8.1%). However, chi-square 
test didn’t show a significant relationship between residence and 
VL levels (χ² = 5.123, p = 0.077).

The majority of the participants, 90.7% reported receiving 
a vaccine within the past five years, with 73.9% demonstrating 
"adequate" VL and 16.8% showing "inadequate" VL, confirming 
a statistically significant association between VL and vaccination 
rates (χ² = 36.619, p < 0.0001).

Participants' opinions on the effects of vaccines on the 
immune system also varied based on their VL. While 57.6% 
disagreed with the belief that vaccines weaken the immune 
system, 41.8% agreed. Among those with "adequate" VL, 49.3% 
disagreed with this statement, compared to 30.4% who agreed 
(Table 2). The association between VL and these opinions was 
found to be significant (χ² = 36.619, p < 0.0001). Similarly, 
39.5% of participants believed that vaccines could cause the 
diseases they are designed to prevent, while 59.8% disagreed. 
Among respondents with "adequate" VL, 29.6% agreed with 
this misconception, and 50.1% disagreed, showing a significant 
association between VL and beliefs about vaccine-caused 
disease (χ² = 20.191, p < 0.0001). Concerns about severe side 
effects were expressed by 51.1% of participants, with 38.1% of 
those with "adequate" VL agreeing and 41.4% disagreeing. A 
statistically significant link between VL and opinions on vaccine 
side effects was confirmed (χ² = 32.066, p < 0.0001).

Table 2 Vaccination Literacy Levels and Survey on the Effects of Vaccines on the Immune System

 Questions
Inadequate Adequate

Chi-square; p-value
n % n %

Have you or your family members received any 
vaccines in the past five years?

Yes 223 16,8 981 73,9
17,518; 0,0001

No 37 2,8 74 5,6

Vaccines overload or weaken the immune system
Agree 151 11,4 403 30,4

36,619; 0,0001
Disagree 110 8,3 654 49,3

Vaccines may cause the diseases they are supposed 
to protect against

Agree 132 9,9 393 29,6
20,191; 0,0001

Disagree 129 9,7 665 50,1
Vaccines often cause severe side effects (excluding 
typical, temporary reactions in the first few days)

Agree 172 13,0 506 38,1
32,066; 0,0001

Disagree 88 6,6 550 41,4
Vaccination is important to protect myself and my 
children

Agree 156 11,8 925 69,7
117,794; 0,0001

Disagree 104 7,8 136 10,2

Overall, I consider vaccination to be safe 
Agree 135 10,2 854 64,4

102,511; 0,0001
Disagree 126 9,5 207 15,6

Overall, I consider vaccination to be effective
Agree 141 10,6 876 66,0

106,631; 0,0001
Disagree 120 9,0 185 13,9

Vaccination aligns with my religious beliefs
Agree 144 10,9 825 62,2

64,991; 0,0001
Disagree 116 8,7 235 17,7

Vaccination is important to prevent the spread of 
serious diseases

Agree 168 12,7 957 72,1
125,970; 0,0001

Disagree 92 6,9 105 7,9
How high do you consider the risk of developing 
vaccine-preventable diseases if not vaccinated?

Low 110 8,3 295 22,2
25,292; 0,0001

High 148 11,2 757 57,0

The majority of participants (81.5%) valued vaccination 
as essential for personal and family protection, with 69.7% of 
those with "adequate" VL supporting this view. The chi-square 
analysis confirmed that VL significantly influenced opinions 
on the importance of vaccination (χ² = 117.794, p < 0.0001). 
Regarding vaccine safety, 74.6% of participants considered 
vaccines safe, with 64.4% of respondents with "adequate" 
VL agreeing with this statement (χ² = 102.511, p < 0.0001). 
Furthermore, 76.6% rated vaccination as effective, with 66% of 
participants with "adequate" VL strongly agreeing (χ² = 106.631, 
p < 0.0001).

In addition, VL was significantly associated with beliefs 
about the compatibility of vaccination with religious views, 
as 62.2% of those with "adequate" VL agreed that vaccination 
aligns with their religious beliefs (χ² = 64.991, p < 0.0001). 
Participants' perception of the risk of vaccine-preventable 
diseases also varied by VL. Among those with "adequate" 
VL, 57% rated the risk as high if not vaccinated, highlighting 
a significant association between VL and risk perception (χ² = 
25.292, p < 0.0001).

Discussion
This study provides valuable insights into vaccination 

literacy among university students, highlighting both promising 
trends and critical areas for improvement. A significant finding 
is that the majority of students exhibited "adequate" vaccination 
literacy, reflecting a generally well-informed population capable 
of making informed health decisions. Such literacy is crucial 
for promoting vaccine uptake, countering misinformation, and 
supporting public health efforts [20, 21].

However, disparities in vaccination literacy were evident 
across different subgroups. Significant variations were observed 
based on the year of study, field of study, and geographic 
location. Interestingly, no significant differences in health 
literacy levels were found between genders. While prior studies 
suggest that gender-specific educational strategies can improve 
engagement and comprehension, these findings indicate that 
broader, inclusive approaches may also be effective [22, 23].

Unsurprisingly, medical students demonstrated the highest 
vaccination literacy levels, likely due to their academic exposure 
to health-related information. This supports the notion that 
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educational background and field of study are closely linked to 
health literacy [24; 25]. Furthermore, students from urban areas 
outperformed their rural counterparts, highlighting geographic 
disparities in access to health education. The lower literacy 
levels among rural students underscore the need for targeted, 
region-specific programs that address barriers to information 
access unique to these communities [26, 27].

The positive association between vaccination literacy and 
vaccine uptake further underscores the importance of fostering 
health literacy. Students with higher literacy levels were more 
likely to be vaccinated, demonstrating that well-informed 
individuals are better equipped to evaluate health information, 
overcome vaccine hesitancy, and make confident vaccination 
decisions [28, 29]. Moreover, these students displayed greater 
confidence in vaccine safety, efficacy, and compatibility with 
personal and religious beliefs, highlighting the role of health 
literacy in shaping positive vaccination attitudes.

Despite these encouraging trends, significant 
misconceptions persist, with fewer than half of the students 
believed vaccines could not cause the diseases they aim to 
prevent, and concerns about severe side effects were prevalent 
among more than half of the participants. These misconceptions 
indicate persistent gaps in understanding, which demand targeted 
educational interventions. Research has consistently shown that 
misinformation, particularly around vaccine safety, is a major 
barrier to vaccine acceptance [30]. For instance, Shengelia 
(2021) warns that misinformation and "fake news" undermine 
public trust in vaccines, fueling hesitancy [31]. Similarly, Bogart 
et al. (2021) emphasize that mistrust is especially pervasive in 
marginalized communities, where misinformation exacerbates 
resistance to vaccination [32].

Improving vaccination health literacy among students is 
critical for reducing vaccine hesitancy and supporting public 
health. Tailored educational programs, as emphasized by 
Shon and Lee, effectively enhance knowledge and vaccine 
confidence by addressing students' specific health beliefs and 
literacy levels [14]. Integrating health literacy into school 
curricula further supports this goal, fostering informed decision-
making and reducing health inequities [33]. Additionally, 
leveraging technology and social media offers scalable ways to 
engage students, build trust, and counter misinformation [34]. 
Combining these strategies ensures a comprehensive approach 
to improving vaccination literacy and promoting vaccine 
acceptance, ultimately advancing public health outcomes.

This study has certain limitations that should be 
acknowledged. First, the reliance on self-reported data to 
evaluate vaccination literacy may have introduced biases, as 
participants might overestimate or underestimate their actual 
knowledge. Second, the cross-sectional design of the study only 
provides a snapshot of the data, which restricts the ability to 
draw causal inferences or track changes over time. Despite these 
limitations, the study's notable strength lies in the application of 
validated instrument, which enhances the reliability and validity 
of the findings and adds robustness to the overall data quality.

Conclusion
This study provides an in-depth analysis of vaccination 

literacy among university students, revealing both strengths and 
challenges in promoting informed health decisions. A majority of 
students demonstrate "adequate" vaccination literacy, indicating 
a promising ability to make informed choices and resist vaccine 
misinformation. These findings highlight the need for targeted 
educational strategies to bridge literacy gaps and enhance access 
to reliable vaccination information. Additionally, persistent 
misconceptions about vaccine safety and side effects signal 
an ongoing need for public health campaigns that effectively 
address common myths and emphasize the scientific rigor behind 
vaccine safety. Enhancing vaccination literacy and addressing 
demographic disparities can promote positive health behaviors 
and support public health goals within university communities, 
ultimately contributing to improved health outcomes.
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