Scientific Reports

Omkpsimeid docmyn (@)

lopkl oxeata Scopus:  OT 2011 fo 2025
WapaTtensb: Springer Nature

ISSN: 2045-2322

OTpacnb 3HaHWIA:

Tun uctodHmka: XKypHan

CoxpaHWTe B ¢

CiteScore  CiteScore peWTWHr n TpeHabl  CopepaHue Scopus

7.

SJR 2023

0.900

SNIP 2023

1.182

CiteScore 2023 CiteScoreTracker 2024 ©

7 5 661 612 LUTUPOBAHKIA 32 2020 - 2023 IT. 6 5 639 949 UMTUPOBAHUI Ha TEKYLLYIO OaTy
88 503 noKymeHTOB 3a 2020 - 2023 rT. : 98 235 OKYMEHTOB Ha TEKYLLYIO AaTy

Bulumcnenue senanHeso 05 May, 2024 MNocneakes obHoBNaHKE 05 Jonuary, 2025 « DBHOBNABTCA EXBMACAHHG

PewtuHr CiteScore 2023 @

Kareropua PelTuHr  MpoueHTUNb

Multidisciplinary
— 5
L Multidisciplinary #14/171 92-i



www.nature.com/scientificreports

scientific reports

OPEN

W) Check for updates

Health literacy and influencing
factors in university students
across diverse educational fields in
Kazakhstan

Zhaniya Dauletkaliyeva?, Zhanerke Bolatova'*’, Nurbek Yerdessov', Karina Nukeshtayeva?,
Olzhas Zhamantayev?, Aliya Takuadina? & Gaukhar Kayupova®

Comprehensive examinations of health literacy (HL) among students in Kazakhstan are lacking. The
existing literature from adult populations in Kazakhstan suggests associations between higher HL
and socioeconomic and demographic factors. The HLS19-Q12 tool was used in this study to assess the
HL level of 3230 students with various backgrounds. A multivariate linear regression model was used
to define determinants of HL. The mean HL score for the total sample was 85.86 +18.67 out of 100,
which indicates “excellent” level of HL. The highest HL score was in students of Health Sciences field
(88.22+17.53), whereas mean HL score in students of Engineering field of study was 83.27+20.07,
and it was 86.13 +18.11 for the Humanities and Social sciences field of study. The factors negatively
associated with HL were region of origin, health information searching, lack of basic life support
skills, smoking, self-assessment of health as bad, and missing study days. Students who smoked and
used tobacco for 6 days per week had a significantly lower HL. Interaction analysis showed positive
three-way interaction for male students over 19 years studying in Engineering field. Socioeconomic
factors, regional disparities, and health behaviors significantly influenced HL, with lower scores
observed among students from the West region, rural areas, and those with unhealthy behaviors or
low socioeconomic status. The following factors were positively associated with HL in this study: field
of education, affordability of medical examination and treatment, social connections and support, age,
and social status. This study will allow future research and youth health promotion programs to make
decisions based on the field of study and the factors that negatively and positively influence HL.

Health literacy (HL), defined as the ability to access, comprehend, evaluate, and apply health information, plays
a significant role in shaping individuals’ health and well-being!. The importance of HL within public health has
led to the development of comprehensive assessment tools, such as the Health Literacy Questionnaire (HLQ)
and the Health Literacy Survey Questionnaire (HLS-EU-Q), enabling cross-country comparisons®™. The use
of different tools and measures has identified that the distribution of HL levels varies across regions, influenced
by social determinants such as financial status, age, and education levels®~’. As global public health increasingly
focuses on HL, assessing HL among university students has become important, given their role as emerging
professionals and influencers within society®®. University students, undergoing substantial life transitions, are
a key demographic for targeted HL enhancement due to their need for informed decision-making that can
influence long-term health outcomes'’. The transition from adolescence to adulthood presents challenges that
affect lifestyle habits, such as dietary practices, mental health management, and substance use!’.

Studies have consistently reported that HL among university students is frequently compromised, even
among those studying the health sciences. In Portugal, a study involving 1,228 higher education students with
various majors found that 82.3% had limited HL, with a mean score of 19.3 out of 50. Those students enrolled
in health-related courses had higher HL levels compared to their peers in non-health-related disciplines'?.
Research conducted in Nepal among 469 undergraduate students reported that nearly 61% had limited HL,
with 24.5% classified as having “inadequate” and 36.3% as “problematic” HL. Students from non-health-related
majors were significantly more likely to have limited HL compared to those in health-related fields'?. In Pakistan,
a study assessing 1,590 engineering, science, art, and humanities undergraduate students revealed low HL levels,
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with mean scores ranging from 2.20 to 2.71 on a 5-point scale across different HL dimensions!®. A study in
Turkey found that 70.1% of university students across different departments lacked adequate HL!'>. Among 1,275
medical university students in Chongging, China, 20.4% of the participants were found to have low HL!®. A
study conducted in Spain with 219 participants reported that only 36.5% of health and social care students
possessed sufficient HL!7.

Factors influencing HL levels among university students include demographic, academic, and socioeconomic
variables. A systematic review by Kiithn et al indicates that HL among students is generally insufficient, with
higher scores observed among those in health-related disciplines'®. Similarly, other studies suggest that students
in health-related fields tend to demonstrate stronger HL competencies than their peers in non-health fields!*-2!.
Variables such as age, gender, parental education, socioeconomic background, and academic discipline have been
identified as key determinants®>?*. A research on 1,526 students from various universities identified demographic
and behavioral factors, including sex, family income, and health behaviors, as significant determinants of HL%.
Male students often report lower HL levels compared to females, who also demonstrate greater proficiency in
navigating digital health resources®. Self-esteem, health status, and year of study can be associated with limited
HL among undergraduates®® 2.

Psychological well-being is another factor linked to HL. Research shows that higher HL levels, supported by
strong social networks, correspond to reduced depressive symptoms?*-3!. During the COVID-19 pandemic, HL
was identified as a protective factor against anxiety, with healthcare students having fewer pandemic-related fears
compared to non-health students*>?3. Moreover, digital HL interventions have proven effective in enhancing
health knowledge and promoting help-seeking attitudes®*>.

Despite existing research, studies focusing on HL among university students in Kazakhstan remain scarce.
The country, as a regional leader in Central Asia, faces notable public health challenges despite substantial
investments in the sector**-3%, Limited data on HL levels and their determinants among students highlights
the need for comprehensive research, particularly in the context of persistent public health challenges, such
as vaccine hesitancy®®. Available studies have primarily examined adult populations, identifying associations
between HL and socioeconomic factors, such as education and access to healthcare*®*!. However, large-scale
evaluations of HL within the student population are lacking, despite evidence suggesting that HL and health
behaviors are mutually influential*?.

Our study addresses this gap by assessing HL among university students across various academic disciplines
in Kazakhstan. We aimed to identify and analyze the factors that influence HL in this population. We believe that
this study will support future research and youth health promotion programs by enabling data-driven decisions
based on academic fields and the factors that positively or negatively influence HL. Additionally, the results may
be valuable not only for Kazakhstan but for the broader Central Asian region.

Methods

Study design and procedure

This cross-sectional study was conducted between October and November 2023. The inclusion criteria for
the study were as follows: 1) a registered student at a higher educational institution or university in a Health
Sciences, Humanities and Social Sciences or Engineering field of study at the undergraduate level; 2) an adult
(18 years and older); and 3) a citizen of Kazakhstan. The research team sent out invitations to participate in
universities containing undergraduate educational programs in Engineering, Health Sciences, and Humanities
and Social Sciences fields of study. The universities of interest were located in the three main student cities of
Kazakhstan, where students from all over the country study: Almaty, Astana and Karaganda. These invitations
included information about the purpose of the study, the HL assessment tool, and the benefits of participation.
Eight universities agreed to participate and provided access to students for the research team. Those responsible
for educational work with students at these universities organized meetings of students and researchers, during
which an informational meeting was held with students about the study’s purposes and how to fill out the
questionnaire. Students were asked to fill out a paper-based questionnaire or an online questionnaire using QR
codes in Google Forms. Informed consent to participate in the study was obtained from all interested students.
This study was approved by the Committee on Bioethics of Karaganda Medical University No. 17 on September
20, 2022. The research was conducted according to relevant guidelines and regulations.

We aplied a stratified convenience sampling method that was designed to ensure representation across
key university cities and educational fields within Kazakhstan. Initially, we identified three primary university
clusters in major cities: Astana (67,211 students), Almaty (177,568 students), and Karaganda (35,924 students),
which are hubs for higher education and attract students from across the country. The total number of university
students in Kazakhstan during the 2023-2024 academic year was 578,23743:44,

Then, the student population was stratified by the field of study, with the following breakdown for the
selected three strata: Humanities and Social Sciences (292,354 students), Health Sciences (48,342 students), and
Engineering (96,684 students)*.

To determine an appropriate sample size that would provide sufficient statistical power while allowing for
subgroup analyses, we considered both the total population of students within these cities and specific strata
(educational fields). We calculated the sample size required for our study using Cochran’s formula for calculating
a representative sample from a large population®S:

72 .p.(1 —
= 2P : 5 p)
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where, “n, is the initial sample size Z represents the Z-score corresponding to the desired confidence level (1.96

for 95% confidence), “p” is the estimated proportion of an attribute that is present in the population (assumed to

« »

be 0.5 for maximum variability), “¢” is the margin of error we were willing to accept (+4%).

The calculation resulted in an initial sample size of approximately 600 respondents per field of study, after
applying the finite population correction. Finally, the total sample size was distributed proportionally across the
three strata based on the relative size of each stratum: Humanities and Social Sciences (292,354/437,380 x 1,800
~ 1,200), Health Sciences (48,342/437,380 x 1,800 = 200), and Engineering (96,684/437,380 x 1,800 =~ 400).

The final sample was adjusted to reflect actual participation rates, resulting in 3,230 students distributed as
follows: 1,180 in Humanities and Social Sciences, 1,019 in Health Sciences, 1,029 in Engineering, and 2 in an
uncertain field.

Measurements

Dependent variable (HL assessment tool)

The HLS19-Q12 General HL Assessment Tool was used to assess students’ HL in this study?’. The HLS19-Q12
instrument used in this research was developed within “The European HL Population Survey 2019-2021
(HLS19)” of M-POHLA45. The HLS19-Q12 is a 12-item questionnaire measuring comprehensive general HL in
the general adult population and is part of the HLS19 family of instruments for measuring HL. The 12 items
of the questionnaire were rated on a four-point Likert scale ranging from “very easy” to “very difficult” Study
participants were asked to rate how easy or difficult it was for them to complete certain tasks in the questionnaire.
Thus, the HLS-19Q12 is a “subjective” instrument based on perception.

The HL index score is determined by calculating the proportion of items that had valid responses ranging
from 0 to 100 and were answered “very easy” or “easy”. The score is calculated using the following formula:

HL score = (number of responses marked as “easy” or “very easy”/ total number of valid responses) x100%.

If fewer than 80% of the items contain valid responses, the score is recorded as “missing.” A higher percentage
indicates a greater level of overall HL.

Students were asked to perform a general HL assessment in both the Kazakh and Russian languages.
Knowledge of three languages (Russian, Kazakh and English) is common in Kazakhstan, which allowed both
the research team and the involved experts to carry out a back translation into Kazakh and Russian. To assess
the validity and internal consistency of the Kazakh and Russian versions of the questionnaire, Cronbach’s alpha
was calculated.

Independent variables

The questionnaire included sociodemographic factors such as age, sex, place of origin (rural or urban), the
housing condition of the student, the field of education (humanities and social sciences, health sciences and
engineering), the academic course of the respondent, the highest education level of the student and his/her
parents, family completeness (parental status as having both parents or not), and self-rated financial and social
status (where 1 is the lowest and 10 is the highest). The body weight of the students was assessed using the body
mass index (BMI), which was calculated based on self-reported height and weight and was calculated as BMI=
weight/height®.

Additionally, the questionnaire included questions about health status self-assessment, such as searching for
medical information, basic life support skills, affordability of medication and medical examination, health status
assessment, impact of health problems on activities and number of occurrences in use of emergency services, in
visits of general practitioners (GPs) and family doctors, specialists, hospital visits and absent days at universities.
Moreover, there were survey items on health behaviors, such as alcohol consumption, smoking and tobacco use,
physical activity and consumption of fruits and vegetables per week.

Statistical analysis
Descriptive statistics were used to summarize categorical variables by quantifying the quantity and frequency
of students across sociodemographic parameters, self-assessed health status, and health behaviors. The HL was
assessed using descriptive statistics, including the mean and standard deviation.

Significant differences in HL scores were compared using independent sample t tests for comparisons of
means between two distinct categories and ANOVA for comparisons of means across three or more groups.

Moreover, linear regression analysis with interaction was conducted to determine the characteristics that
impact HL. The independent variables of the study consisted of sociodemographic parameters, health status
self-assessment, and health behaviors. The dependent variable, on the other hand, was the HL score. We used a
dummy coding system to convert categorical independent variables into a numerical format suitable for linear
regression. The reference category was carefully selected to ensure meaningful comparisons. This approach
allowed the regression coefficients for the dummy variables to represent the effect of each category relative to
the reference category.

Results

Internal consistency of the HLS19-Q12 tool and distribution of participants and comparison
of HL levels according to sociodemographic determinants

The internal consistency of the Russian and Kazakh versions of the HLS19-Q12 was measured using Cronbach’s
alpha. This score ranges from 0 to 1, with higher values indicating that the questionnaire is more reliable. The
Cronbach’s alpha value for the Kazakh version of the HLS19-Q12 questionnaire was 0.94 (CI [0.93-0.94]); for the
Russian version, this indicator was 0.93 (CI [0.92-0.94]).
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The social and demographic characteristics of the respondents are presented in Table 1. Overall, 3230
respondents returned the questionnaires; of these, 1810 (56.04%) were female. The mean age of the participants
was 20.14+4.76 y.o. The mean BMI was 21.48+3.56 Participants were from all 17 regions of Kazakhstan and the
three large cities (Figure 1).

More than half of the students (2181; 67.52%) were from urban areas, with the greatest percentage residing
with their parents/relatives (1029; 31.86%), followed by those with their own apartment (820; 25.39%). A total of
714 (22.11%) and 661 (20.46%) individuals lived in the dormitories and rental apartments, respectively. The vast
majority of the respondents indicated that they had both parents.

The respondents were almost evenly distributed according to the field of study, with 1180 participants
(36.53%) from the fields of Humanities and Social Sciences, 1019 (31.55%) from the Health Sciences field and
1029 (31.86%) from the Engineering fields of study.

The majority of the respondents (2798, 86.63%) completed secondary school, while some also had secondary
special education (397, 12.29%). A small proportion of participants had completed education, with 31

Variable Category n (%)/mean (sd) | HL mean (sd) | p-value
1(0.03)
Gender Female 1810 (56.03) 86.21 (17.51) | 0.0001
Male 1419 (43.93) 85.46 (20.04)
2 (0.06) (75)
Place of origin Rural 1047 (32.41) 85.53(19.52) | 0.012
Urban 2181 (67.52) 86.04 (18.27)
6(0.18)
Housing conditions Student residence 714 (22.10) 85.74 (19.03) 0.05
Parental accommodation 1029 (31.85) 85.54 (17.77)
Rental apartment 661 (20.46) 84.7 (20.43)
2 (0.06)
Field of study Humanities and Social Sciences 1180 (36.53) 86.13 (18.11) 0.0001
Health Sciences 1019 (31.54) 88.22 (17.53)
Engineering 1029 (31.85) 83.27 (20.07)
1 1174 (36.34) 87 (17.05)
2 757 (23.43) 84.52 (18.99)
Year of study 3 759 (23.49) 85.8 (19.36) 0.015
4 454 (14.05) 84.66 (20.41)
5 63 (1.95) 89.42 (22.95)
3(0.09)
Bachelor Level 31(0.95) 92.2 (14.42)
Highest level of education, which was completed | Special Secondary Education Level | 397 (12.29) 86.13 (19.81) | 0.292
Master Level 1(0.03) 83.33 ()
Secondary Education Level 2798 (86.62) 85.79 (18.49)
10 (0.30)
Family completeness No 409 (12.66) 83.56 (19.55) | 0.250
Yes 2811 (87.02) 86.23 (18.47)
51 (1.57) 82.17 (19.34)
Bachelor Level 1258 (38.94) 85.87 (19.19)
Special Secondary Education Level | 668 (20.68) 84.63 (19)
Father’s education level 0.027
Master Level 277 (8.57) 88.07 (15.95)
Doctoral Education Level 53 (1.64) 81.45 (24.39)
Secondary Education Level 923 (28.57) 86.54 (17.99)
10 (0.30)
Bachelor Level 1466 (45.38) 85.9 (18.64)
Mother's education level Special Secondary Education Level | 559 (17.30) 84.27 (18.98) 0017
Master Level 433 (13.40) 87.32(17.69)
Doctoral Education Level 51(1.57) 80.88 (25.62)
Secondary Education Level 711 (22.01) 86.77 (18.06)
Social status scale 7.86 (1.77)
Financial status scale 7.24 (1.86)

Table 1. HL level according to the sociodemographic characteristics of the respondents.
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Fig. 1. Geographic distribution of the HL scores of study participants across Kazakhstan (the map in Fig. 1
was created using the official version of the graphic editor Adobe Photoshop Ver: 20.0.0 20,180,920.r.24
2018/09/20 (manufacturer’s website: https://www.adobe.com/products/photoshop.html).
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Fig. 2. Distribution of HL levels of study participants by field of study, mean scores + 2SE.

participants (0.95%) falling into the category “Bachelor” and 1 participant (0.03%) having achieved a master’s
level of education.

The majority of the respondents (1258, 38.94%) reported that the highest level of education achieved by their
father was a bachelor’s degree, followed by a secondary education level (923, 28.57%) and a secondary special
education level (668, 20.68%). A bachelor’s degree was achieved by 1466 (45.38%) of the participants’ mothers,
711 (22.01%) respondents had a secondary school education, and 559 (17.30%) respondents had a secondary
special education level.

The average social status of the students was 7.86+1.77 points. At the same time, the mean financial status
was 7.24+1.87.

The mean HL score for the total sample was 85.86+18.67, which indicates excellent level of HL. The highest
HL score was in students of Health Sciences field (88.22+17.53), whereas mean HL score in students of
Engineering field of study was 83.27+20.07, and it was 86.13+18.11 for the Humanities and Social sciences field
of study (Figure 2).Fig. 2Distribution of HL levels of study participants by field of study, mean scores + 2SE.Fig.
2Distribution of HL levels of study participants by field of study, mean scores+2SE.Fig. 2Distribution of HL
levels of study participants by field of study, mean scores + 2SE.

The mean HL score was significantly greater for female students (p=0.0001), participants from urban areas
(p=0.012), students in health-related fields of study (p=0.0001), and senior students (p= 0.015). In addition,
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respondents whose fathers’ or mothers’ education level was reported as ‘master’ had significantly greater levels
of general HL (p=0.027, p=0.017, respectively).

HL level according to self-assessment of health status and health behavior of students

The majority of respondents who reported searching for health information (2381, 73.7%) demonstrated
a significantly greater level of general HL than did those, who answered otherwise, with a p-value of 0.0001
(Table 2). Participants previously trained in basic life support skills (1743, 54%) had significantly greater levels
of general HL (p=0.0001).

Most students indicated easy affordability of medication (2145, 66.4%), and medical examinations and
treatments (2007, 62.1%). General HL was significantly greater in those students who answered that it was ‘easy’
or ‘very easy for them to afford medication and medical examination and treatments (p=0.0001).

Students who reported having 6 or more close individuals whom they could rely on in case of serious
personal problems demonstrated a significantly greater level of general HL (p = 0.0001). Those respondents who
self-assessed their health as ‘good’ or ‘very good’ had a greater level of general HL than did those who answered
differently (p=0.0001).

Variable Category n (%)/mean (sd) | HL mean (sd) | p-value
4(0.10) 68.75 (47.32)
Health information search No 845 (26.20) 85.03 (20.92) | 0.0001
Yes 2381(73.7) 86.19 (17.73)
9(0.2) 73.96 (34.05)
Basic life support skills No 1478(45.8) 83.15(19.89) | 0.0001
Yes 1743(54) 88.24 (17.14)
8(0.2) 79.17 (33.03)
Easy 2145(66.4) 86.47 (17.15)
Affordability of medication Difficult 442(13.7) 77.55 (25.05) | 0.0001
Very easy 600(18.6) 91 (14.17)
Very difficult 35(1.1) 67.86 (30.86)
3(0.1) 55.56 (48.83)
Easy 2007(62.1) 87.89 (15.65)
Affordability of medical examinations and treatments Difficult 698(21.6) 77.77 (24.14) | 0.0001
Very easy 452(14) 92.11 (12.52)
Very difficult 70(2.2) 69.76 (29.63)
24(1.6) 82.5(23.4)
lor2 1386(42.9) 84.63 (20.25)
Number of close individuals to the respondent 3to5 1205(37.3) 86.37 (16.69) | 0.0001
6 or more 444(13.7) 89.77 (15.78)
none 171(5.3) 82.26 (23.06)
2(0.1) 33.34 (47.14)
Bad 64(2) 75.13 (19.27)
Good 1670(51.7) 87.68 (16.92)
General health status assessment 0.0001
Fair 765(23.7) 79.8 (21.72)
Very bad 7(0.2) 78.57 (15.85)
Very good 722(22.4) 89.27 (16.88)
1(0)
Long-term illness or health problem No 2518(78) 86.79 (18.01) | 0.001
Yes 711(22) 82.71(20.32)
4(0.1) 58.33 (42.49)
Limited but not severely | 866(26.8) 82.32(20.16)
Impact of health problems on activities (limitation level) 0.0001
No Health Problem 1378(42.7) 87.92 (17.06)
Not limited at all 982(30.4) 86.23 (18.86)
Emergency service usage (n) 0.69 (1.47)
GP or family doctor visits (n) 1.69 (2.40)
Medical or surgical specialist visits (n) 1.02 (1.89)
Hospital inpatient visits (n) 0.12 (0.43)
Hospital day patient visits (n) 0.75 (1.83)
Absent days in university due to health problems 2.87 (5.59)
Table 2. HL level according to self-assessment of respondent health status.
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Participants who denied long-term illness or health problems had significantly greater levels of general HL
(p=0.0001). Respondents who did not have health problems or limitations had a higher level of general HL
(p=0.0001).

The average usage of emergency services over the last 24 months was 0.69, with a standard deviation of 1.47.
Respondents, on average, visited a GP or family doctor approximately 0.69+1.47 times in the last 12 months.
Students, on average, visited a medical or surgical specialist approximately 1.69+2.40 times in the last 12 months.
The students were admitted to the hospital as an inpatient approximately 0.12+0.43 times in the last 12 months.
The respondents had been to the hospital as a day patient approximately 0.75+1.83 times in the last 12 months.
Approximately 2.87+5.59 days of education were missed in the past 12 months due to health problems.

The majority of the participants indicated that they had never smoked (2835, 87.8%) and had never consumed
alcohol (2898, 89.7%). The majority of the respondents (642, 19.9%) had never engaged in any kind of physical
activity or were involved in less than one day per week (571, 17.7%).

Certain health behaviors of the respondents, such as eating habits, were linked to HL (Table 3). Thus, those
respondents who consumed fruits and vegetables 7 times per week had the significantly higher level of general
HL (p=0.037). Those who never smoked had one of the highest HL scores (p=0.000). There was no statistically

Variable Category n (%)/mean (sd) | HL mean (sd) | p-value
3(0.1)
1 day 36(1.1) 85.42 (18.41)
2 days 20(0.6) 81.58 (30.12)
3 days 25(0.8) 86 (17.96)
4 days 9(0.3) 87.04 (11.11)
Smoking and Tobacco Use per Week 0.004
5 days 10(0.3) 84.17 (15.44)
6 days 14(0.4) 72.02 (18.67)
7 days 156(4.8) 81.45 (18.89)
Less than one day per week | 122(3.8) 83.13 (20.31)
Never 2835(87.8) 86.38 (18.41)
7(0.2)
1 day 22(0.7) 86.74 (20.36)
2 days 8(0.2) 85.42 (15.27)
3 days 4(0.1) 83.33 (6.81)
4 days 1(0) 75 (.)
Alcohol Consumption per Week 0.253
5 days 1(0) 75()
6 days 3(0.1) 83.34 (14.43)
7 days 1(0) 41.67 (.)
Less than one day per week | 285(8.8) 84.24 (17.11)
Never 2898(89.7) 86.09 (18.76)
5(0.2) 66.67 (40.4)
1 day 284(8.8) 83.89 (18.87)
2 days 249(7.7) 85.27 (18.68)
3 days 409(12.7) 85.49 (17.17)
4 days 183(5.7) 86.02 (15.6)
Physical activity per week 0.092
5 days 294(9.1) 84.76 (17.94)
6 days 125(3.9) 86.47 (15.14)
7 days 468(14.5) 84.76 (17.75)
Less than one day per week | 571(17.7) 86.92 (19.05)
Never 642(19.9) 87.57 (21.07)
5(0.1) 47.92 (38.11)
1 day 334(10.3) 84.03 (20.4)
2 days 260(8) 83.53 (18.84)
3 days 372(11.5) 85.66 (16.14)
4 days 284(8.8) 86.06 (16.73)
Consumption of fruits and vegetables, dietary habits per week 0.037
5 days 336(10.4) 85.29 (18.82)
6 days 175(5.4) 86.26 (16.27)
7 days 659(20.4) 87.72 (16.08)
Less than one day per week | 559(17.3) 85.65 (21.12)
Never 246(7.6) 87.53 (22.14)

Table 3. HL according to the health behavior of the study subjects.
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significant difference in the mean HL score between the respondents according to their physical activity and
alcohol consumption.

Factors affecting HL

A multiple regression analysis with interactions examining the impact of age, gender, and educational field on
HL Score revealed no significant main effects for age, gender, or educational field independently (Figure 3).
However, significant interaction effects were observed: students older than 19 years combined with studying
in Engineering field showed a negative impact on HL, as did male students in Engineering field of study.
Interestingly, a three-way interaction between being male, older than 19, and studying in Engineering field
positively influenced HL (intercept = 85.46, coeflicient = 7.7, p-value < 0.05).

An analysis of the influence of socioeconomic indicators, students’ region of origin, and health behaviors
on HL revealed several significant findings. The West region exhibited a negative coefficient (-40.27) with a
p-value < 0.05, indicating that students from this region have significantly lower HL Scores compared to the
reference region. Furthermore, interaction effects demonstrated that non-smoking students from the South and
East regions scored higher on HL, with coefficients of 38.75 and p-values < 0.05 for both regions. Students
from rural areas of West Kazakhstan who neither smoke nor drink exhibit significantly lower HL (coefficient =
-42.39, p-value < 0.05) compared to their smoking and drinking counterparts from urban areas in other regions
of Kazakhstan (coeflicient = -68.82, p-value < 0.05). Additionally, students from rural areas in the Central,
North, and South regions of Kazakhstan who do not follow a healthy diet have lower HL scores (coefficients
= -3.34, p-value < 0.05; -2.27, p-value < 0.05; -1.99, p-value < 0.05) compared to students from urban areas in
other regions who maintain a healthy diet. Students from the Central Kazakhstan who perceive their social and
material status as low, coupled with a lack of physical activity, exhibit significantly lower levels of HL compared
to their peers (coefficient = -26.63, p-value < 0.05; coefficient = -47.12, p-value < 0.05, respectively). This
finding underscores the combined impact of socioeconomic challenges and physical inactivity on HL outcomes.
Additionally, students from Central Kazakhstan who consume alcohol show even more pronounced deficits in
HL, with notably low values recorded (coefficient = -58.69, p-value < 0.001).

Regression analysis demonstrated that the mean HL score was associated with the range of factors (Table 4).
Thus, participants who studied in the Humanities and Social Sciences and Health Sciences had higher mean HL
scores than did students in the Engineering fields of study (B=2.27, p=0.008 and B=3.86, p=0.0001, respectively).
HL was greater for those respondents who indicated that the procedure was very easy (B=15.41, p=0.0001),
easy (B=13.03, p=0.0001) or difficult to afford medical examinations and treatments (B=5.48, p=0.038) than for
those respondents who indicated that the affordability of those procedures was very difficult. The students who
reported having 6 or more close individuals had 5.32 points greater mean HL than did those who did not have
any close persons (p=0.002). The students who reported having 3-5 close individuals had 3.08 points greater
mean HL scores than those who did not have any close persons (p=0.049).

Compared to those who were from West Kazakhstan region, students from East Kazakhstan region had, on
average, a HL that was 9.47 points lower, with a statistically significant p-value of 0.025. The respondents who
did not actively search for health information had a HL scores 1.98 points lower than those who did actively
search for health information, with a statistically significant p-value of 0.017. Students who did not have basic
life support skills training had a 3.97-point lower HL than did those who had such skills, with a statistically
significant p-value of 0.0001.

On average, students who smoked and used tobacco for 6 days per week had a significantly lower HL (10.08
points) than those students who had never smoked, with a p-value of 0.033. Students who assessed their health
status as bad in comparison with very good assessment of health had a 6.72 points lower HL, with a statistically
significant p-value of 0.013. A highly statistically significant difference was 4.88 points lower for students who
assessed their health status as fair than for those who assessed it as very good (p-value of 0.0001).

Each one-unit increase in age was associated with a 0.24-point increase in HL, with a p-value of 0.01. Each
one-day increase in absent days in university due to health problems was associated with a 0.17-point decrease

Fig. 3. Interaction effects of factors on HL score.
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Parameter B Std error | p-value
East Kazakhstan region (ref - West Kazakhstan Region) -9.47 |4.21 0.025
Humanities and Social Sciences (ref—Engineering) 227 0.86 0.008
Health Sciences Universities (ref—Engineering) 3.86 1.01 0.0001
Not engaged to search health information (ref—Yes) -198 |0.83 0.017
Lack of basic life support skills (ref—Yes) -3.97 |0.69 0.0001
Easy affordability of medical examinations and treatments (ref - Very difficult) 13.03 | 2.64 0.0001
Difficult affordability of medical examinations and treatments (ref - Very difficult) | 5.48 2.64 0.038
Very easy affordability of medical examinations and treatments (ref - Very difficult) | 15.41 2.98 0.0001
3-5 close individuals (ref - No close people) 3.08 1.57 0.049
6 or more close individuals (ref - No close people) 5.32 1.71 0.002
6 days of smoking and tobacco use per week (ref—Never) -10.08 | 4.73 0.033
Bad assessment of health status (ref - Very good) -6.72 |2.70 0.013
Fair assessment of health status (ref - Very good) -488 |1.17 0.0001
Age 0.24 0.09 0.01
Absent days in university due to health problems -0.17 | 0.06 0.01
Social status scale 0.50 0.23 0.034

Table 4. Determinants of HL.

in HL, with a statistically significant p-value of 0.01. Each one-unit increase in the social status scale is associated
with a 0.50-point increase in HL, with a statistically significant p-value of 0.034.

Discussion

This large-scale study of assessing HL among university students in different fields is the first in Kazakhstan.
Approximately two-thirds of the students from urban regions participated in the study. This proportion nearly
reflects the demographic structure of the overall population, where urban inhabitants similarly make up
approximately 62.1% of the people. Moreover, gender disparities in the sample overall, were in line with the
demographic situation of the Kazakhstani population®’. The respondents in this study were distributed across
fields of education in approximately equal proportions.

Students whose parents had a master’s degree had a greater mean HL than did the other students. Moreover,
these results were supported by several studies?®°.

Students with basic life support skills had a greater mean HL than did those without such support. This can
be related to the potential advantages of participating in such courses, which encompass improved availability
of health knowledge and experience in managing the healthcare system. Furthermore, nearly nine out of the ten
students reported not consuming alcohol or smoking throughout the week.

Despite the expectation that students who eat more fruits and vegetables will have higher levels of HL*, in
our study, it was interesting to note that students who consumed fruits and vegetables every day, as well as those
who never consumed them, showed greater mean HL in comparison with others.

An adequate level of HL allows university students to make correct decisions about their health. Although a
recent meta-analysis of cross-sectional studies assessing HL among university students reported that the level of
general HL among university students appears to be insufficient and needs to be improved'®, our study revealed
that 84.27% of students had adequate and excellent levels of HL.

Based on the results of multiple linear regression, our study identified the following determinants of general
HL: students’ region of origin, field of education, basic life support skills, affordability of medical examinations
and treatments, number of close people, health self-assessment, age, missed days at university because of health
problems, and self-assessment of social status.

Starting from the determinants associated with higher levels of HL, in our study, training in Humanities and
Social Sciences, and Health Science education programmes were the determinants associated with increased HL.
This finding is consistent with previous reports that higher levels of HL are associated with training in health-
related sciences!”**°!. One reason for this finding may be that topics, disciplines, or entire courses related to HL
are taught mostly in Health Sciences universities. Thus, a systematic review of studies on approaches to teaching
HL at universities revealed that two-thirds of the studies included in the review were from medical schools®.
In our study, socioeconomic factors such as older age, financial ability to easily afford medications, treatment
and medical examinations as needed, strong social connections and high social status were also significantly
associated with higher scores of HL. Many studies confirm the significant influence of socioeconomic factors,
particularly family income, on the level of HL!®5354, Moreover, Oridanigo et al. reported that family income is an
associated factor for the affordability of medications®. Klinger et al. reported that social support has a significant
positive effect on HL in young people, which also supports our findings>°.

Moving to the factors that were associated with lower HL in our study, on average, students from the East
Kazakhstan region had lower scores of HL, which is most likely because the majority of students from these
regions were from a rural community. In turn, studies report that rural areas have a negative impact on HL among
young people, particularly in developing countries such as Kazakhstan®”8. Challenges that can be encountered
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in rural communities that negatively impact HL include limited access to health services, limited resources, low
literacy levels, cultural and language barriers, financial constraints and a low level of digitalization.

As expected in this study, students (approximately a quarter of respondents) who reported that they had
never sought health information and had never trained in basic life support skills (approximately half of
respondents) had significantly lower scores of HL. The level of HL is an important determinant in the context of
health information seeking. Higher HL and greater access to technological devices were associated with higher
levels of health-related online information seeking behavior. In other words, the higher the level of HL is, the
more likely the respondent is to use the Internet to search for health-related information and interact with the
healthcare system, which influences the management of their own health®®. The number of study days missed
due to health problems among students was also a determinant associated with a decreasing score of HL. This
was inextricably linked to how respondents assessed their health. This study revealed that students who rated
their health as bad had significantly lower levels of HL. Although self-assessment of health as good is usually
positively associated with HL®, such a relationship was not observed in our study.

The findings of this study highlight complex interactions between demographic, educational, and
socioeconomic factors and HL among Kazakhstani students. While age, gender, and educational field alone
did not significantly influence HL scores, notable interaction effects were observed. A three-way interaction
revealed that male students over 19 years studying engineering exhibited improved HL, possibly due to factors
like academic maturity or exposure to targeted curricula. These results underscore the importance of examining
interaction effects to uncover nuanced patterns in HL®!. Regional disparities and health behaviors significantly
influenced HL outcomes. Students from the West region had notably lower HL compared to other regions,
highlighting geographic inequities in health education. Non-smoking students from the South and East scored
higher, potentially reflecting a link between healthier behaviors and better health awareness. In contrast, rural
students from West Kazakhstan who neither smoked nor drank showed significantly lower HL compared
to urban counterparts who engaged in these behaviors, emphasizing the role of urbanization and access to
information. These findings align with research identifying rurality as a barrier to HL*”. Socioeconomic and
lifestyle factors further shaped HL levels. Rural students in the central, northern, and southern regions who did
not follow healthy diets had lower scores than urban peers with better nutrition, reinforcing the link between
diet and health awareness. Students from central Kazakhstan with low perceived social and material status or
insufficient physical activity also displayed markedly lower HL. These findings reflect established associations
between low socioeconomic status, sedentary lifestyles, and poor HL. Alarmingly, alcohol consumption was
associated with the lowest HL levels, highlighting the detrimental impact of unhealthy behaviors®2.

Although this study is the first to examine HL and its determinants among university students from various
fields of study and has a relatively large sample size, it has a number of limitations. Thus, in our study, the
number of junior students involved was greater compared to senior ones. The reason is that the number of senior
students, especially at Health Science universities, is significantly decreasing for various reasons, particularly
for academic performance. Additionally, the duration of undergraduate study at Health Sciences faculties in
Kazakhstan is 5 years, while that at other fields of studies is 4 years. This explains the low number of 5th-year
students. Like many subjective instruments, the HLS19-Q12 tool’s subjective rating scale makes it challenging to
evaluate confirmation bias, which is linked to respondents’ propensity to assert skills and knowledge that they
do not actually possess.

The sample may have also been biased, as it is likely that only the most motivated and engaged students
participated in the survey. This potential selection bias could have skewed the findings and reduced the
representativeness of the overall student population. The convenience sampling approach may not fully capture
the diversity of the student population in Kazakhstan. While the stratification by field of study aimed to capture
differences in HL across educational contexts, the selected fields may not fully represent the diversity of academic
programs in Kazakhstan. Students in other fields, such as natural sciences or arts, were not included. Another
limitation is the cross-sectional design of the study, which restricts the ability to infer causal relationships
between health attitudes and HL. To better understand temporal relationships and causality, future studies
should adopt longitudinal designs. Lastly, the study did not account for several potential confounding variables,
such as access to healthcare and prior experiences with the healthcare system, both of which are known to
significantly influence HL and health-related attitudes.

In conclusion, this study provides insights into the HL levels and their determinants among university
students across various academic disciplines in Kazakhstan. The findings reveal some disparities in HL based on
sociodemographic factors, health behaviors, and regional backgrounds. Higher HL levels were associated with
students in health-related fields, those with strong social support networks, and individuals reporting good self-
assessed health. Students from rural areas, those with unhealthy behaviors, and those with lower socioeconomic
status showed lower HL levels. By identifying key determinants of HL, this study may support the development
of evidence-based policies and programs aimed at improving HL and, consequently, enhancing health outcomes
among youth. Our findings may have broader relevance for neighboring Central Asian countries facing similar
public health challenges, highlighting the need for region-specific strategies to address HL disparities effectively.

Data availability
The data presented in this study are available on request from the corresponding author.
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