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Abstract: Background: Promotion of health literacy is an important goal in the context of promoting
whole school health. Physical education teachers are of particular importance in achieving this goal.
However, very limited empirical studies have addressed the health literacy of physical education
teachers. This research aimed to test the structural validity and reliability of the HLS;9-Q12, to
measure health literacy among physical education teachers, and to evaluate associations of health
literacy with health- and lifestyle-related indicators. Methods: We conducted a cross-sectional
study of Lithuanian physical education teachers. The participants completed a self-administered
online survey that collected information on socio-demographics and health literacy (HLS;9-Q12 for
general health literacy and the optional package HLS19-DIGI to measure digital health literacy) as
well as health behavior. Results: A total of 332 participants completed the survey. The HLS;9-Q12
demonstrated acceptable internal consistency (Cronbach’s « of 0.73 and McDonald’s w of 0.75) and
satisfactory structural validity (CFI = 0.924, TLI = 0.917, RMSEA = 0.081). Participants had an average
score of 85.09 (SD = 17.23) when using the HLS9-Q12, with 19.3% and 48.8% displaying excellent
and sufficient levels of health literacy, respectively. Regression analyses revealed that a higher level
of health literacy was significantly associated with better health evaluation (3 = 0.15, p < 0.01), but no
significant association was found with other health behavior and lifestyle indicators. Conclusions:
Overall, the results suggest that teachers’ general health literacy is relatively high. Our findings
highlight the importance of conducting more in-depth studies to pursue the understanding of the
whole school teachers’ health literacy.
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1. Introduction

Health literacy is a concept that is both new and old [1], first being introduced in
the 1970s [2]. As the idea of health literacy has many implications for health care, health
education, and health promotion [1], it has become increasingly important for public health
in the 21st century [3]. Overall health literacy is linked to “people’s knowledge, motivation
and competences to access, understand, appraise, and apply health information in order
to make judgments and take decisions in everyday life concerning healthcare, disease
prevention and health promotion to maintain or improve quality of life during the life
course” ([4] p. 3).

As research on health literacy increases, it is no coincidence that in the last decade, an
increasing number of review studies were published. Systematic reviews of health literacy
have shown associations between low health literacy and increased use of emergency
care and hospitalizations, poorer medication-taking skills, poorer interpretation of health
messages [5,6], having more problems communicating and navigating through the health
care system [6], poorer health status [5], lower cancer screening rates within recommended
guidelines [7,8], and higher mortality rates [5]. Low health literacy is related to higher
hospital readmissions for coronary artery disease patients, higher anxiety levels, and lower
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social support [9]. The findings revealed that people experiencing heart failure have better
self-care management if they have adequate health literacy [10]. Systematic reviews have
also revealed that better health literacy is negatively related to smoking [11] and is positively
related to quality of life [12] and the likelihood of being physically active [13,14].

Although health literacy is an important indicator of health outcomes, large-scale
cross-cultural studies have revealed that a considerable proportion of adults have a low
level of health literacy [15,16]. Moreover, although the promotion of health literacy is
relevant to adults, it is even more important to focus on health literacy among children. In
this context, the promotion of children’s health literacy at school is very important [17],
especially as relatively few students have a high level of health literacy [18]. Educational
intervention can play an important role in promoting health literacy [19], which goes on
to have a significant impact on health behaviors and related outcomes [20,21]. Analysis
of school-based health literacy interventions reveals the crucial role of teachers and the
effects of their health literacy [22]. In the modern school health paradigm [23,24], teachers
are not only subjects of school health but also valuable resources who should be supported
in promoting healthy behaviors within schools.

However, the teaching profession is psychologically and physically demanding, with
teachers encountering numerous stress factors in their work [25]. Experiencing prolonged
stress can lead to burnout [26,27]. Compared to other professional groups, teachers more
frequently suffer from mental and psychosomatic illnesses and nonspecific complaints [28].
Teachers experience higher levels of stress, burnout, anxiety, depression [29], exhaustion
and fatigue, headaches, tension, listlessness, sleep and concentration disorders, inner
restlessness, and increased irritability [30]. Therefore, behavior that strengthens the health
of educators becomes crucial—both because it positively impacts the health of teachers
themselves and because teachers who behave in such a way become examples of healthy
behavior for their students. Previous studies have emphasized that teachers’ health literacy
can have a significant influence on their own well-being; for example, studies show that
teachers with high health literacy levels more frequently practice a healthy lifestyle [31] and
exhibit greater occupational self-regulation [32]. Research has shown that health literacy is
a strong predictor both of teachers’” health-promoting behaviors, such as healthy eating,
physical activity, and stress management, and of a reduction in their risky habits [31]. A
recent study in China showed that teachers who possess lower levels of health literacy tend
to exhibit poorer health statuses, engage in more health-compromising behaviors, utilize
health services more frequently, and incur higher healthcare costs [33]. Another study
found that teachers with sufficient health literacy evaluate their own work as less intensive
and of better quality than those with insufficient health literacy [34]. In this context, health
literacy is an essential personal competence for enhancing teachers’ health-promoting
and educational behaviors, because the health education of students is one of the priority
directions of Lithuanian health policy [35]

Although teachers’ health literacy is associated with a wide range of health-related
outcomes, research provides different data on teachers’ health literacy, which is not always
sufficient. A study of Turkish teachers showed that 44.0% of them evaluated their own
health literacy as very limited, 29.8% as limited, and 26.2% as being at an adequate level [36].
A study in Hong Kong revealed that 50.8% of school teachers had sufficient health literacy,
38.3% had problematic health literacy, and 10.9% had inadequate health literacy [34]. One
of the most recent studies in China showed that more than half of teachers (56.9%) had
inadequate or problematic health literacy [33]. The findings of the only study in Lithuania
showed that 42.0% of teachers had insufficient health literacy [37].

Furthermore, few studies have also analyzed the determinants of teachers’ health
literacy. Personal factors such as age, gender, work experience, and health have been
identified as limited health literacy risk factors; teachers had low health literacy levels if
they were men, older, or had longer work experience [33,36]. Additionally, chronic health
conditions negatively predict health literacy [33].
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To sum up, a very limited number of studies have focused on teachers’ health literacy.
However, there is an even greater lack of research data on the health literacy of physical
education teachers. Although the involvement of the entire school community in healthy
lifestyle education is important [38], physical education teachers are of particular impor-
tance. The goal of physical education lessons and the content of these classes are directly
related to schoolchildren’s health education. In Lithuania, for example, the goal and content
of physical education as a school subject is regulated by the general physical education
program, according to which its goals are to develop self-awareness and confidence in
one’s abilities; to form and consolidate movement and physical activity skills; to provide
knowledge and understanding for sustainable self-development; and to establish life-long
attitudes and competences for the preservation and strengthening of health [39].

Scholars suggest that the health literacy, attitudes, and behaviors of physical education
teachers influence the physical and mental health of students [40], who construct their
own understanding through experiencing things and reflecting on those experiences [41].
The health behaviors of physical education teachers are shaped by their health knowledge,
values, and social environment [42]. On the other hand, certain findings suggest that
teachers may consider it challenging to teach health literacy if they themselves have low
health literacy [43]. However, data on the level of physical education teachers’ health
literacy is very limited. A study performed in Taiwan [44] found that the health literacy
of health education and physical education teachers was satisfactory. But, it also revealed
that teachers who exclusively taught physical education had a lower level of health literacy
than those who taught health education. As there is a lack of data on the health literacy of
physical education teachers, this study aims to fill this gap.

Digital health literacy has recently also received attention when examining health
literacy. The spread of health-related information, especially during the pandemic, in the
digital space, especially on the internet and on social media, has prompted the attention
of researchers [45,46]. The growing number of digital tools related to health and health-
related information require not only the ability to use them [47] but also the ability to
navigate the abundance of health-related information they generate or to which they
provide access. Digital health literacy is defined as the ability to find, understand, and
use health information from digital sources [48,49]. Digital technologies and access to
health resources can be useful for improving teachers’ personal health literacy and teaching
skills [42]. Findings also suggest that improving teachers’ digital health literacy could have
a positive effect on their well-being and their interactions with children [50]. Although
some studies have indicated that physical education teachers perceive themselves as having
an intermediate level of digital teaching competence [51], no study has measured physical
education teachers’ digital health literacy to date.

It is important to state that many different measurements of health literacy have
been developed [52]. Among them, the development and use of the 47-item European
Health Literacy Questionnaire (HLS-EU-Q47) was important for encouraging health literacy
research, as it was validated in different European countries [53], Taiwan [54], Japan [55],
and six further Asian countries [56]. This questionnaire has also been used in health literacy
studies in Lithuania [57,58]. However, this questionnaire is long and not always easy to
use. It is worth mentioning that the Health Literacy Population Survey 2019-2021 (HLS9)
(M-POHL), which included 17 countries in the WHO European Region [16], developed a
shorter, 12-item version to measure general health literacy, known as HLS;9-Q12 [16,59].
It is based on the same conceptual framework and definition of health literacy [4] as the
HLS-EU-Q47 questionnaire. The good psychometric properties and usage feasibility of
this new questionnaire [59] are a good basis for considering using it to measure the health
literacy of physical education teachers.

The scientific research discussed above suggests that physical education teachers can
play an important role in promoting schoolchildren’s health. The effectiveness of their
educational role is also linked to their health literacy. However, available empirical studies
on the health literacy of physical education teachers are still missing. With this in mind,
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the research question of the study presented in this article is what is the health literacy of
Lithuanian physical education teachers? To answer to this question, we aimed (a) to test
the structural validity and reliability of the HLS19-Q12, (b), to measure the general and
digital health literacy of physical education teachers, and (c) to evaluate the associations
between health literacy and health- and lifestyle-related indicators.

2. Materials and Methods
2.1. Study Design and Setting

For this study, we administered a cross-sectional online survey of physical education
teachers from public schools in Lithuania. Following the Order of the Minister of Education,
Science, and Sport of the Republic of Lithuania, only persons with higher education can
work as physical education teachers in Lithuania [60]. General programs of physical
education [39] regulate what knowledge and competences physical education teachers
must develop in students. Teachers of physical education (as well as other educational
subjects) can have qualifications in the following categories: teacher, senior teacher, teacher
methodologist, and expert teachers These qualification categories are distinguished not only
by the teaching experience the possessor has but also by the reach of their organizational
and good pedagogical experience. For example, a senior teacher is able to spread his/her
good pedagogical experience in a school, a methodologist in a school and in a region, and
an expert nationwide.

2.2. Study Participants and Procedures

In this study, the research participants were physical education teachers from Lithuania.
The required sample size for the study was determined based on the total number of
physical education teachers in the country’s public schools. Choosing a 95% confidence
level and £5% confidence interval, the minimum sample size was 310 teachers. In assessing
the required number of subjects, we considered not only the size of the population but also
our intention to test the structural validity of the health literacy scale. Some guidelines
recommend at least 10 participants per scale item [61]. Health literacy was measured using
a 12-item scale; a minimum sample size of 120 might therefore have been adequate. Since
exploratory and confirmatory factor analysis must be performed with different subjects [62],
the estimated number of subjects of 310 was sufficient.

Before initiating the study, the research protocol was approved by the Research Ethics
Committee of the Lithuanian Sports University. The data were collected via an online
survey between November 2023 and January 2024. The survey was implemented through
the Google Form platform. Invitations to participate in the study were distributed with
the assistance of the Lithuanian Association of Physical Education Teachers. This ensured
that all the physical education teachers received information about the study. Prior to
completing the survey, the participants were introduced to the study aims and study
measures. It was explained to them how anonymity and confidentiality would be ensured
and approximately how long it would take to complete the questionnaire. The study
participants were informed that they could refuse to participate in the study or withdraw
from it at any time by closing their browser. After providing informed consent digitally, the
participants were directed to the questionnaire. The survey form was restricted to accepting
only one response per IP address.

After obtaining permission from the HLS;9 Consortium, translations of the health
literacy measurement questions (HLS19-Q12 version) and one optional package—Digital
Health Literacy (HL-DIGI, HL-DIGI-INT, and HL_DIGI-DD)—into the Lithuanian were
made according to guidance provided by the HLS;9 Consortium [16], as well as other [63]
recommendations. More specifically, two translations from English into Lithuanian were
made by professional translators, and following a comparison of the two translations,
a decision on the most appropriate was reached via the consensus of experts in health
education and the research team. This was followed by a back-translation into English
by another two professional translators. The final translation was reviewed by the health
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education scientist and discussed with the translators to ensure the content had a compara-
ble meaning and to maintain item clarity and semantic equivalence. Finally, a pilot study
involving 35 physical education teachers was conducted.

2.3. Study Measures
2.3.1. General Health Literacy

In this study, we used the HLS;9-Q12 instrument, which is a newly developed 12-item
short-form questionnaire of the HLS;9-Q47 for measuring comprehensive, general health
literacy in general adult populations [16,59]. This instrument was introduced with the
following statement “It is not always easy to get understandable, reliable, and useful
information on health-related topics. With the following questions we would like to find
out which tasks related to handling health information are more or less easy or difficult. On
a scale from very easy to very difficult, how easy would you say it is. ..”. Participants were
asked to choose from one of four response categories: 4 “Very easy”; 3 “Easy”; 2 “Difficult”;
and 1 “Very difficult”. The HLS;9-Q12 showed adequate internal consistency, with an
average Cronbach’s alpha of 0.78 across 17 countries [16,59].

By analyzing the data, we first summarized the distributions of the responses to
individual items in terms of the percentages of those who responded “very difficult” or
“difficult” to each item (answers were dichotomized). Second, we calculated the Average
Percentage Response Patterns (APRPs) as the average of the percentages of how often
each category was selected for all items by each respondent. Third, we calculated the
overall score of the HLS;9-Q12 as the percentage (ranging from 0 to 100) of items with valid
responses that were answered “very easy” or “easy”, provided that at least 80% of the
items contained valid responses [59]. Higher scores indicate a higher level of general health
literacy. Finally, we calculated the levels of health literacy following the recommended
procedures (for the detailed procedures, see Pelican et al. [59]). Four levels of health literacy
were identified: excellent, sufficient, problematic, and inadequate.

2.3.2. Health Literacy Optional Package

In the M-POHL project [16], the optional health literacy packages included the Digital
Health Literacy (HLS;9-DIGI), the Navigation Health Literacy (HLS;9-NAV), and the
Vaccination Health Literacy (HLS19-VAC) packages. In our study, we used the Digital
Health Literacy package. More specifically, we used the HLS;9-DIGI 8-item questionnaire,
which was developed by a working group of the HLS9 [16] to measure digital health
literacy in the adult population. This questionnaire was introduced with the following
statement: “When you search online for information on health, how easy or difficult is it for
you”. In addition, this 8-item questionnaire was accompanied by an additional 2 items to
measure interaction with digital devices that began with the following statement: “When
typing a health-related message on a digital device how easy or difficult is it for you to”.
Response categories for both scales ranged from 1 “Very difficult” to 4 “Very easy”.

We used an additional 6-item questionnaire developed by the same working group [16]
to measure the frequency of use of digital resources. Research participants had to reply to
the question “In a typical week, how many days do you use the following digital resources
for getting health related information?” by choosing response categories from a choice of
“Not relevant for me”, “Less than once per week”, “1-3 days per week”, “4-6 days per
week”, “Once a day”, or “More than once per day”. The list of resources included websites,
social media, digital devices, mobile health apps, eHealth, and other digital resources).

By analyzing the data, we first summarized the distributions of the responses to
individual items on the 8-item scale according to the percentages of those who responded
“very difficult” or “difficult” per item. Second, we calculated the APRP in the same way
as for general health literacy. Third, we calculated the overall HLS;9-DIGI score ranging
from 0 to 100 [59]. Higher score values indicate a higher level of digital health literacy. For
interactions with digital devices, we calculated the APRP.
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For the use of digital devices for health, we calculated the percentage distribution of
the responses to all 6 items. Also, a mean score (ranging from 1 “Not relevant or less than
once per week” to 5 “More than once per day”) was calculated to measure the relative
frequency of using health-related digital resources

2.3.3. Health Behavior and Lifestyles

Health behavior and lifestyle variables included body mass index (BMI), physical
activity, smoking behavior, alcohol consumption, and health status.

BMI was measured by asking “How tall are you without shoes (in cm)?” and “How
much do you weigh without clothes and shoes (in kg)?”. BMI was calculated as weight
(kg) divided by height (m) squared. BMI was classified into normal BMI < 25.0, overweight
BMI 25-29.9, and obesity BMI > 30 [64].

Physical activity was measured as in the M-POHL project [16] by asking “How many
days per week are you physically active (e.g., doing sports or other leisure time activities,
at work, doing household or gardening chords or commuting from one place to another)
for a total of 30 min or longer, evoking at least a small increase in breathing or heart rate?”
Responses were from —1 “Never” to 7 “7 days”. By analyzing the data, we grouped the
answers into four categories: never, occasional use (one day per week or less), light use
(two or three days), and heavy use (from four to seven days).

For the smoking behavior measure, participants were asked to answer the questions
“Have you smoked tobacco products during the last 12 months and during the last month?”
and “Have you smoked electronic cigarettes during the last 12 months and during the last
month?”. The response options were “No”, “Yes, at least once”, “Yes, occasionally”, and
“Yes, every day” [65].

For the alcohol consumption measure, participants were asked to answer the questions
“Have you consumed any alcoholic beverages during the last 12 months?” and “Have you
consumed any alcoholic beverages during the last month?” by choosing from the response
options “No”, “Yes, at least once”, “Yes, occasionally”, and “Yes, every day” [65].

Health status was measured by asking “How is your health in general?” with five
answer options: “Very good”, “Good”, “Fair (i.e., neither good nor bad)”, “Bad”, and
“Very bad”.

2.4. Statistical Analysis

For the data analyses, we used the IBM SPSS statistics 29.0 (IBM, Armonk, NY, USA)
and JASP 0.18.3 (University of Amsterdam, Amsterdam, The Netherlands) software. Before
the main analyses, we tested the structure of the HLS19-Q12 instrument. First, we conducted
exploratory factor analysis (EFA) followed by confirmatory factor analyses (CFA) using
JASP. The data were randomly split into two samples [62]. The Kaiser-Meyer—Olkin
(KMO) test was used to check whether the data were suitable for factor analyses. When
conducting CFA, we selected the most commonly used fit indices [66]: the Root Mean
Square Error of Approximation (RMSEA) (<0.08), Comparative Fit Index (CFI), and Tucker—
Lewis Index (TLI) (>0.90) [67,68]. However, the model can be evaluated as possible
with RMSEA values of no more than 0.10 [69]. Considering the recent criticism of the
use of Cronbach’s alpha (c) [70,71], we assessed the reliability of the HLS19-Q12 using
Cronbach’s alpha and McDonald’s omega (w). For descriptive statistics, we calculated
the distribution of the research participants’ characteristics, health literacy, digital health
literacy and health behavior, and lifestyle variables. We conducted correlational analyses to
measure correlations between the study variables. Using the chi-square test, we undertook
comparisons of the study variables by socio-demographics. We conducted a multinomial
regression analysis, first to measure predictors of teacher health literacy and second to
measure health literacy as a predictor of health behavior and lifestyle.

Regarding the STROBE statement, we followed the checklist guidelines in organizing
this paper (Supplementary File S1).
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3. Results
3.1. Sociodemographic Characteristics of Respondents

In total, 356 participants participated in this survey. Considering that 24 (6.7%) physical
education teachers had incomplete data on their physical literacy, the data of 322 partic-
ipants were analyzed. Considering that the representative sample should have been of
at least 310 subjects, the final sample of the study was sufficient. Almost two-thirds of
them were female (61.4%), and the mean age was 51.0 years (SD = 9.96). Table 1 shows
the distribution of other socio-demographic characteristics, such as age group, experience
of working as a physical education teacher, professional qualifications, and classes taught
by teachers.

Table 1. Sample characteristics (1 = 332).

Variable Categories n %/M (SD)

Age 322 51.00 (9.96)
26-35 26 7.8
36-45 71 214
Age groups 46-55 112 33.7
56-65 113 34.1
65+ 10 3.0
Gend Female 204 61.4
ender Male 128 38.6
>10 46 139
Y, . ] 11-20 57 17.1
ears n rofe 21-30 100 30.1
30+ 129 38.9
Teacher 29 8.7
Teacher qualification Senior teacher 90 27.1
! Teacher methodologist 181 54.5
Expert 32 9.7
Only primary 16 4.8
Classes taught by teacher Basic 98 29.5
Secondary 218 65.7

Note: n: number of participants; %: percentage; M: mean; SD: standard deviation.

3.2. General Health Literacy
3.2.1. Distributions of the HLS19-Q12 Items

First, the distributions of the responses to the individual items of the HLS19-Q12 were
summarized in two ways: by the percentages of those who responded with “very difficult”
or “difficult” per item and by the average percentage of how often each response category
was selected for all items by each participant. The overall percentage of respondents
choosing “very difficult” or “difficult” varied between 3.9% and 37.8% for the HLS;9-Q12
items (Table 2), with the items “to find information on healthy lifestyles such as physical
exercise, healthy food or nutrition” and “to judge how your housing conditions may affect
your health and well-being” being the easiest, and the item “to judge the advantages and
disadvantages of different treatment options” being the most difficult.

The study results showed that the physical education teachers most often responded
to the HLS19-Q12 items with “easy” (63%) and “very easy” (22%). Another 14% of the
participants answered “difficult”, and only 1% answered “very difficult”.
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Table 2. Descriptive results of the HLS19-Q12 items.

Item Question: “On a Scale from Very Easy to Very Mean (SD) Percentages of “Very Difficult” or
Number Difficult, How Easy Would You Say It Is...” “Difficult” Responses (%)
1 to f]pd out where to get professional help when you 1.91 (0.28) 8.7
are ill?
5 to ul?derstand information about what to do in a 191 (0.28) 87
medical emergency?
to judge the advantages and disadvantages of
3 different treatment options? 162 (049) 37.8
4 to act on advice from your doctor or pharmacist? 1.93 (0.26) 72
to find information on how to handle mental
> health problems? 171 (0.45) 28.9
6 to understand information about recommended 1.83 (0.37) 16.6

health screenings or examinations?

to judge if information on unhealthy habits, such as
7 smoking, low physical activity or drinking too much 1.91 (0.28) 8.7
alcohol, are reliable?

to decide how you can protect yourself from illness

8 using information from the mass media? 177(042) 232
to find information on healthy lifestyles such as
? physical exercise, healthy food or nutrition? 194(023) >7
10 to upderstapd advice concerning your health from 1.91 (0.29) 93
family or friends?
to judge how your housing conditions may affect
1 your health and well-being? 196 (0.19) 39
12 to make decisions to improve your health and 1.81 (0.40) 193

well-being?

3.2.2. Factorial Structure and Reliability of the HLS19-Q12

Before further data analysis, we checked the structure of the HLS19-Q12 by conducting
EFA. Our analysis showed that the sample adequacy was met (KMO = 0.911), and there
was a significant correlation between the variables (x? (66) = 1805.234, p < 0.001). One factor
emerged that explained 47.89% of the variance, with the factor loadings ranging from 0.66
to 0.73. The scree plot of the HLS19-Q12 is presented in Figure 1.

Scree Plot

Eigenvalue
w

1 2 3 4 5 5] 7 8 9 10 11 12

Component Number

Figure 1. The scree plot of the HLS19-Q12.

Next, we conducted confirmatory factor analysis to assess the on-factor structure of
the HLS19-Q12. This study revealed that a single-factor model of the 12-item health literacy



Healthcare 2024, 12, 1346

90f21

questionnaire demonstrated an acceptable data fit: CFI = 0.924, TLI = 0.917, RMSEA = 0.081
(95% CI = 0.048, 0.096). Figure 2 shows the model structure.

CORE_HI4 |«4—0.51

0.70 / CORE_HL7 |«-0.40
/
I
P

CORE_HL10 [4—0.54
CORE_HL16 [4—0.53

CORE_HL18 [«-0.54

/ 0.68
/ 0.73 CORE_HL23 |4-0.46

0.78 ® CORE_HL24 [«0.40
0.74

CORE_HL31 |[«-045
0.74

0.74 CORE HL32 |«+-0.46

0.83 CORE_HL37 |[4—0.45

0.79 CORE_HL42 4032

[/

CORE_HL44 [4-0.37

Figure 2. Unidimensional HLS;9-Q12 model from confirmatory factor analysis.

To assess the reliability of the HLS9-Q12, we assessed Cronbach’s o« and McDonald’s
w. A Cronbach’s « of 0.73 and McDonald’s w of 0.75 showed that the Lithuanian version
of this questionnaire had an acceptable level of reliability.

3.2.3. Distributions of the Score Values and Levels

Next, we calculated the standardized general health literacy scores, with scores ranging
from 0 to 100. The average total health literacy score was 85.09 (SD = 17.23), and the
75% quantile was close to or equal to the maximum value of 100. Comparison by socio-
demographic indicators did not reveal any statistically significant differences.

Regarding levels of health literacy, 19.3% and 48.8% of the physical education teachers
had excellent and sufficient levels of health literacy, respectively. On the other hand, 24.10%
and 7.8% of the respondents had problematic and inadequate levels of health literacy, re-
spectively. A comparison of health literacy levels by socio-demographic indicators revealed
that the teachers” health literacy significantly differed depending on their teaching experi-
ence (x? (9, n =332) = 19.69, p < 0.05), i.e., teachers with the longest working experience
mostly had inadequate levels of health literacy and, correspondingly, the least excellent
level of health literacy.

3.3. Digital Health Literacy

The digital health literacy package encompasses skills such as searching for, accessing,
comprehending, evaluating, verifying, and utilizing online health information (assessed by
eight specific items, referred to as HL-DIGI). The percentages of combined “difficult” and
“very difficult” answers for the items of the HL-DIGI scale ranged from 13.9% for the easiest
item “to understand the information” to 36.1% for the most difficult item “to judge whether
the information is offered with commercial interests” (Table 3). The average percentage of
how often each response category was selected for all items by each participant showed that
the teachers most often responded to the HLS-DIGI items with “easy” (64%) and “difficult”
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(24%). Just 10% answered with “very easy”, and only 2% answered with “very difficult”.
Cronbach’s « value was 0.73, and McDonald’s w was 0.87.

Table 3. Descriptive results for the HLS-DIGI items.

Question: “When You Search Online for

Item Information on Health, How Easy or Difficult Is It Mean (SD) Perc”en.tages o’f very leﬁcr 1t” or
Number ” Difficult” Responses (%)
for You
1 to judge whether the information is reliable? 1.67 (0.47) 325
5 to judge xtvhgther the information is offered with 1.63 (0.48) 36.1
commercial interest?
3 to understand the information? 1.86 (0.35) 13.9
to use the information to help solve a
4 health problem? 1.76 (0.43) 23.8
5 to judge whether the information is applicable 1.69 (0.46) 304
to you?
6 to find the exact information you are searching for? 1.70 (0.46) 29.5
7 to visit dl.ffe?ent.websﬂes. to check whether they 1.81 (0.39) 19.0
provide similar information about a topic?
8 to use the proper words or search query to find the 1.83 (0.38) 16.9

information you are looking for?

We calculated the HL-DIGI scores ranging from 0 to 100. The mean score was 74.69
(SD = 30.94), and the 75% quantile was close to or equal to the maximum value of 100.
Comparison of the HL-DIGI scores by socio-demographic indicators did not reveal any
statistically significant differences.

We assessed the teachers’ estimations of the ease or difficulty with which they inter-
acted with digital media using a two-item set concerning the topic (HL-DIGI-INT). Our
results revealed, that on average, the item “to clearly formulate your written message
when communicating with a health provider” was considered easier (on average, 17.5%
responded “difficult” or “very difficult”) than the item “to express your opinion, thoughts
or feelings, ask a question in writing on social media including online forums” (on average,
26.2% responded “difficult” or “very difficult”). The study results showed statistically
significant differences comparing the different age groups in terms of the teachers’ abilities
to express their opinion, thoughts, or feelings or to ask a question in writing on social
media (x? (12, n = 320) = 31.04, p < 0.01) as well as to clearly formulate a written message
when communicating with a health provider’s media (x> (8, n =331) = 23.02, p < 0.01).

We also measured the frequency with which the physical education teachers used
different digital sources and resources for promoting their health (Table 4). We found that
the teachers most frequently used digital devices related to health or health care, followed
by health apps on cell phones. Digital interaction with the health system was the least
frequently used option. The mean score (ranging from 1 “Not relevant or less than once
per week” to 5 “More than once per day”) was 1.84 (SD = 0.86). This study revealed that
teachers of different teaching experience used digital devices related to health or health
care (x? (15, n = 332) = 35.01, p < 0.01) and health apps (x? (15, n = 332) = 37.16, p < 0.001)
differently. Specifically, digital devices and apps were rarely used by the teachers with the
greatest teaching experience and were most often used by the teachers with no more than
10 years of teaching experience.
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Table 4. Percentage distributions of the responses to use digital resources.
Type of Digital Not Relevant/  Less than Once 1-3 Days 4-6 Days Once a Da More than
Resources DK/Refusal per Week per Week per Week y Once per Days
Websites 4.2 55.1 214 8.1 5.1 6.0
Social media including 7.5 56.9 17.5 8.7 3.6 5.7
online forums
A digital device related
to health or health care 4.2 31.6 17.8 17.8 14.8 13.9
Hlealth app on your 6.6 40.1 19.6 105 151 8.1
mobile phone
Digital interaction with 13.9 60.8 16.0 54 33 0.6
your health system
Other 25.4 50.5 14.8 3.6 3.6 2.1

Note. DK = do not know.

3.4. Determinants of General and Digital Health Literacy

We investigated socio-demographic factors as possible determinants of general health
literacy and digital health literacy. First, we conducted a correlational analysis. We
found no statistically significant relationships between general health literacy and socio-
demographics. We did find that general health literacy was positively related to digital
health literacy (r = 0.61, p < 0.01). Digital health literacy was significantly negatively re-
lated to teaching experience (r = —0.13, p < 0.05). Additionally, digital health literacy was
positively correlated with the use of digital resources (r = 0.11, p < 0.05).

Next, the multiple linear regression analysis revealed that the model assessing the ef-
fect of socio-demographic variables on general health literacy was not significant
(F (5,327) =1.21, p > 0.05; R? = 0.02). However, focusing on different predictors’ anal-
yses revealed that age was positively ($ = 0.19, p < 0.05) associated with general health
literacy (Table 5). This indicates that being older predicts higher health literacy. We also
investigated socio-demographics and use of digital resources as possible determinants
of digital health literacy (Table 5). Any of these determinants were predictors of digital
health literacy.

Table 5. Multivariable linear regression models of general health literacy and digital health literacy
by socio-demographics and use of digital resources (standardized coefficients ().

Predictors General Health Literacy Digital Health Literacy
(GEN-HL) (HL-DIGI)

Gender —0.05 0.02
Age in years 0.19* 0.02

Years in role —0.12 —-0.13

Teacher qualification 0.03 —0.07
Classes taught by teacher —0.06 0.02
Use of digital resources 0.07

Note: Gen-HL/HL-DIGI score: from 0 = minimal health literacy to 100 = maximal health literacy. Gender:
0 =male, 1 = female. Years in role: from 1 = >10 to 4 = 30+. Teacher qualifications: 1 = teacher, 2 = senior teacher,
3 = teacher methodologist, 4 = expert. Classes taught by teacher: 1 = only primary, 2 = basic, 3 = secondary.
*p <0.05.

3.5. Health Behavior and Lifestyles

Only 2.0% of the physical education teachers were categorized as never performing
physical activity, while more than two thirds were categorized as heavy performers (Table 6).
Regarding smoking behavior, most of the responders never used tobacco during the last
30 days as well as during the last year. On average, only 8% of the teachers used tobacco
every day (Table 6). Even fewer teachers used electronic cigarettes. The survey showed that
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half of the teachers had occasionally used alcohol during the last 30 days, and even more
(61.4%) had used alcohol during the last year. By assessing self-perceived health, we found
that 60.2% reported their personal health as “good” and 12.7% as “very good”. A quarter
perceived their personal health as fair. For BMI, 42.2% were classified as overweight, and
10.2% were classified as obese.

Table 6. Health behavior and lifestyle and self-rated health.

Frequency of Practice

Indicators - -
Never Occasional Use Light Use Heavy Use
Physical activity n (%) 2 (0.6) 3(1.9) 90 (27.1) 234 (70.5)
Mean (SD) of days per week 4.57 (1.62)
Frequency of smoking 1 (%) No Yes, once Yes, occasionally Yes, everyday
Tobacco last year 271 (81.6) 9(2.7) 23 (6.9) 29 (8.7)
Tobacco last 30 days 280 (84.3) 7(2.1) 18 (5.4) 27 (8.1)
E-cigarette last year 307 (92.5) 8 (2.4) 9(2.7) 8(2.4)
E-cigarette last 30 days 315 (94.9) 3(0.9) 5(1.5) 9(2.7)
Frequency of alcohol use 1 (%) No Yes, once Yes, occasionally Yes, everyday
Alcohol last year 49 (14.8) 75 (22.6) 204 (61.4) 4(1.2)
Alcohol last 30 days 80 (24.1) 84 (25.3) 163 (49.1) 5(1.5)
Very good Good Fair Bad
Self-reported health categories 7 (%)
42 (12.7) 200 (60.2) 84 (25.3) 6(1.8)
Normal weight Overweight Obese
BMI categories 1 (%)
158 (47.6) 140 (42.2) 34 (10.2)
BMI score means (SD) 25.63 (3.51)

Note: BMI: body mass index.

We studied the correlation of health behavior and lifestyle indicators with health
literacy. As Table 7 shows, only physical activity and self-perceived health were significantly
correlated with general health literacy. We assessed any significant correlations of health
behavior and lifestyle indicators with digital health literacy.

Table 7. Pearson’s correlations between general health literacy and indicators of health behaviors
and lifestyles.

1 2 3 4 5 6 7 8 9
1. GEN-HL
2. Physical activity 0.11*
3. Tobacco last year —0.01 —0.07
4. Tobacco last 30 days 0.01 —0.04 0.96 **
5. E-cigarette last year —0.04 —0.03 0.35 ** 0.33 **
6. E-cigarette last 30 days 0.03 -0.07 0.34 ** 0.33 ** 0.91 **
7. Alcohol last year —0.04 —0.15** 0.21 ** 0.17 ** 0.12* 0.10
8. Alcohol last 30 days 0.01 —0.09 0.21 ** 0.20 ** 0.16 ** 0.14 ** 0.79 **
9. BMI —0.05 —0.11* 0.12* 0.11* 0.04 0.04 0.16 ** 0.14 **
10. Self-reported health 0.16 ** 0.19 ** —0.18** —0.15** —0.15** —0.15* —0.13* —0.13* —0.26 **

Note: GEN-HL = general health literacy. * p < 0.05; ** p < 0.01.

3.6. Effects of Health Literacy on Health Behavior and Lifestyle

We conducted multiple linear regression analysis, including the five socio-demographic
indicators and general health literacy as predictors and health behavior and lifestyle indica-
tors as dependent variables (Table 8). There was no evidence of multicollinearity in any
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model (means of VIF > 4). The regression analysis revealed that after controlling for socio-
demographic factors, general health literacy was significantly positively associated with self-
perceived health, and the model explained 8% of the variance (F (6, 326) = 4.31, p < 0.001).
The regression model explained 7% of the variation in physical activity (F (6, 326) = 4.75
p <0.001). However, general health literacy was not a significant predictor. Regression
models were significant for e-cigarette use per/over the last year (F (6, 326) = 4.51, p < 0.001)
and over the last 30 days (F (6, 326) = 6.28, p < 0.001) and for alcohol use during the last
30 days (F (6, 326) = 2.15, p < 0.05). However, for all these health behavior indicators,
general health literacy was not a significant predictor. Finally, the regression model for
BMI was also significant (F (6, 326) = 12.84, p < 0.001), explaining 19% of the variance. A
significant effect of general health literacy on BMI was not revealed.

Table 8. Multivariable linear regression models of health behavior indicators by general health
literacy and socio-demographics (standardized coefficients (j3)).

. Physical Tobacco Tobacco e-Cigarette e-Cigarette Alcohol Alcohol Sel.f—
Predictors Activit Last Year Last Last Year Last Last Year Last BMI Perceived
y 30 Days 30 Days 30 Days Health
Gender 0.04 —0.14 % —0.13* —0.11* —0.16* —0.16* —0.17 * —0.39 **+ 0.08
Agein 0.31 #+ 0.03 ~0.01 ~0.11 ~0.18* ~0.04 ~0.10 ~0.11 0.14
years
Yeforlsem —0.31 % —0.11 —0.10 —0.14 —0.11 0.01 0.17 0.27 #** —0.34 **
Qualification 0.02 —0.02 —0.03 0.06 0.07 0.05 —0.01 —0.16* 0.14*
Classes 0.20 *+* ~0.02 —0.02 ~0.05 ~0.09 ~0.02 ~0.05 0.03 0.05
touched
GEN-HL 0.09 —0.02 —0.01 —0.05 0.03 —0.05 —0.01 —0.05 0.15 **
R2 0.08 0.04 0.04 0.08 0.11 0.03 0.04 0.19 0.07

Note: General health literacy score: from 0 = minimal health literacy to 100 = maximal health literacy. Gender:
0 =male, 1 = female. Years in role: from 1 = >10 to 4 = 30+. Teacher qualifications: 1 = teacher, 2 = senior teacher,
3 = teacher methodologist, 4 = expert. Classes taught by teacher: 1 = only primary, 2 = basic, 3 = secondary.
Physical activity: from 1 = never to 4 = heavy. Smoking and alcohol: from 1 = no to 4 = yes, every day. BMI:
used as continuous variable. Self-perceived health: from 1 = very bad to 4 = very good. * p < 0.05, ** p < 0.01,
*** p < 0.001.

No correlation was found between the physical education teachers’ digital health
literacy, health behavior, and lifestyle indicators. Therefore, we did not evaluate the effect
of digital health literacy on health behavior and lifestyle.

4. Discussion

The authors of this study attempted to determine the health literacy of Lithuanian
physical education teachers. The main research instrument used in this study was the
HLS19-Q12, which was used to assess teachers’ general health literacy. As we found no
data on this research instrument’s use for studying health literacy in Lithuania, our first
goal was to check its structural validity and reliability.

Previous studies demonstrated the unidimensional structure of this research instru-
ment [16,59,72-74]. The results from the EFA and CFA confirmed that the Lithuanian
version of this questionnaire had a one-dimensional factor structure. The research revealed
that the scale was sufficiently reliable. More specifically, for dichotomous items, the Cron-
bach score was above the recommended acceptable level [75], as was McDonald’s omega. In
the M-POHL [16,59], the value of Cronbach’s alpha for dichotomous items ranged from 0.67
to 0.87. However, it was noted that when using a non-dichotomous items scale (four-point
rating scale), the reliability values for Cronbach’s alpha were higher [59]. After having
checked the latter proposition, we also found that for the four-point scale, Cronbach’s alpha
was higher (0.88). We also want to highlight that we calculated both Cronbach’s alpha
and McDonald’s omega. Recently, it has been discussed, with practical examples, that it
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is better to use omega when checking the reliability of a scale [70,71]. However, if studies
use an already developed questionnaire whose reliability has been determined using the
alpha of previous studies, we recommend using alpha along with omega. This would allow
researchers to compare the reliability estimates with previous studies and, at the same time,
notice differences in the calculation of reliability when performed by different methods. In
addition, it is not recommended to choose omega because the assumptions of alpha are not
met [70].

We evaluated each statement by calculating the percentage of participants who chose
the answer options “very difficult” or “difficult”. The study results showed that the
responses ranged between 3.9% and 37.6%. Although the comparison of the results in
our study with study results from 17 European countries [16] is inexact due to the specific
group of subjects, some similar trends are worth mentioning. For example, in the European
health literacy survey as well as in our research, the most difficult item was “to judge the
advantages and disadvantages of different treatment options”. In our research, the item “to
find information on healthy lifestyles such as physical exercise, healthy food or nutrition”
was the second easiest, which is also consistent with the results from the aforementioned
project [16,59]. Interestingly, the item “to judge how your housing conditions may affect
your health and well-being” was the easiest for physical education teachers, while this item
was not among the easiest among 17 European countries.

Although scale validity and reliability are important, the second aim of our study
was no less or even more important for determining physical education teachers” health
literacy. Our study revealed that the general health literacy score of the physical education
teachers was 85.09, which indicates a sufficiently high level of literacy. Compared to the
above-mentioned health literacy studies in 17 European countries [16], the general health
literacy score of our study’s physical education teachers is higher.

When evaluating teachers’ health literacy, we considered how the subjects were dis-
tributed according to health literacy levels to be important. Our study revealed that almost
70% of the physical education teachers had excellent or sufficient levels of health literacy. As
the amount of previous research involving physical education teachers is very limited, the
possibilities for comparison were similarly limited. However, when compared to the results
in the Taiwan study of physical education teachers [44], similar trends can be observed,
as a satisfactory level of health literacy was determined there. However, a comparison
of the health literacy data of physical education teachers with teachers of other subjects
studied in other countries [33,34,36] revealed the lower health literacy level of the latter.
Similar differences were observed when we compared our study data with the data in a
study involving teachers of different educational subjects in Lithuania [37]. The data from
this latter-mentioned study of teachers almost coincided with the data from the population
study on the health literacy of Lithuanian adults [76]. Consequently, if the health literacy
of teachers generally reflects similar trends in the health literacy of the adult population,
the health literacy of physical education teachers is of a higher level. We can assume that
these differences are determined by the physical education teachers’ competencies related
to health education, which are necessary for them to realize the goal of physical education
as an academic subject.

By analyzing the determinants of general health literacy, we found a significantly
positive association between health literacy and age. Previous studies showed that health
literacy declines as age increases [16,77-79]. Similar results were found in studies involving
schoolteachers [33,36]. On the other hand, no association between teachers’ ages and health
literacy was found in a previous study of physical education teachers [44]. Therefore, the
data we obtained suggest that health literacy does not always decrease with increasing
age. These associations also depend on various other factors, such as the presence of health
problems and the number of contacts with physicians over the preceding year [78]. The data
we obtained should encourage researchers to consider the nature of the subjects’ work when
examining the relationship between age and health literacy. We would like to highlight
another aspect when discussing age. More specifically, when evaluating the impact of age
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and comparing data from different studies, it is important to consider the specific ages of
the teachers being studied. The average age of the teachers who participated in our study
was 51 years, indicating that they were relatively mature. This is not surprising; rather,
it reflects the general situation of teachers in Lithuania. Overall, the average age of all
teachers in the country in 2023-2024 is 50.74 years [80]. By the way, 8.85% of teachers are of
retirement age, and this percentage has been increasing over the past ten years (6.5% in
2015) [80]. Research has also revealed that teachers under the age of 50 are 1.35 times more
likely than older teachers to express a desire for additional information about strengthening
students” health [81]. Therefore, it is important to critically evaluate when comparing data
on teachers’ health literacy (and other health-related indicators) from different studies
by age.

We evaluated teachers’ ability to search for, access, understand, appraise, validate, and
apply online health information that refers to digital health literacy in this study along with
their general health literacy. We found that the mean score for digital health literacy was
lower than that for general health literacy. For physical education teachers, it was difficult to
determine whether the online information was offered with commercial interests, whether
it was reliable, and whether it applied to them. However, the lack of studies with physical
education teachers limits comparison possibilities. By comparing our data with the data
derived from a survey of the adult population in European countries [16], we noticed that
the digital health literacy of physical education teachers is of a higher level. Some trends
are similar; the most difficult task when searching for health-related information online is
to assess its reliability, personal applicability, and the commercial nature of the information.

Our survey revealed that of the different digital sources and resources for promoting
their health, the physical education teachers most often used a digital device related to
health or health care and various health apps on mobile phone. These results are not
surprising, because an exponential increase in the number of various health apps was
predicted a decade ago [82]. Despite extensive commercialization in this field, research
evidence has shown that the use of health apps is related to a higher level of education,
better personal health evaluations, increased physical activity, a higher level of health
literacy, and the intention to engage in health-promoting activities [83]. An assessment of
systematic reviews also confirmed that the use of various activity trackers (fitness trackers,
activity-tracking smartwatches, and pedometers) could be effective in increasing children’s
and adults’ physical activity [84]. The purpose of physical education lessons is to develop
healthy lifestyle skills, including physical activity. Moreover, physical education teachers
rate the integration of health apps in physical education positively [85]. Other research
revealed that the use of various digital technologies can be useful for achieving physical
education goals, as they increase schoolchildren’s engagement in physical education [86]
and their motivation and improve sport-specific motor capabilities and skills [87]. Therefore,
the results we obtained are not surprising.

Previous studies revealed that various socio-demographic aspects (such as gender, age,
education, social deprivation, and the use of digital resources) are significant determinants
of adult digital health literacy [16]. We also analyzed determinants of digital health literacy,
but the study results did not reveal any relationship between socio-demographic factors
and the use of digital resources. It is important to mention that we did not compare the data
by education level, as all teachers in the country, including physical education teachers, are
required to have a higher education degree [60].

The final aim of our study was to evaluate the associations of health literacy with
health- and lifestyle-related indicators. Previous studies of adults revealed that health
literacy is a significant positive predictor of health status [16] and physical activity [13,14,16],
while it is a negative predictor for smoking [11,16] and alcohol use [16]. Similarly, studies
of teachers revealed that health literacy is positively related to their physical activity and
better personal health evaluation [31,33]. Our study revealed that the general health literacy
of the physical education teachers was positively related only to a better assessment of
personal health, which repeats the results obtained in previous studies of both the adult
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population and, specifically, of teachers. However, no significant relationships were found
between health literacy and other indicators of health behavior and lifestyle. These data
allow us to reason that the revealed relationships among the adult population or even
among teachers are not repeated in the context of physical education teachers. To explain
this, the lifestyle indicators of the studied teachers should be considered.

Our study revealed that the majority of the physical education teachers were physically
active, which repeats similar results obtained in other studies [88]. Such results are not sur-
prising, because the work of a physical education teacher requires being physically active,
with a high work intensity and a high level of fitness being typical of their profession [89].
According to the latest research on the lifestyle of Lithuanian adults, only 28.3% of adults
engage in vigorous physical activity for at least 30 min five days or more per week [90].
We found that less than 10% of the physical education teachers smoked daily. Regarding
smoking and alcohol consumption, previous studies have provided evidence that smoking
is generally less common among teachers than in the general adult population [30,91] or
professionals working in the health, social, or educational fields [92]. It is worth mentioning
that among the adult population of Lithuania [90], there are twice as many daily smokers
(16.3%) than there were among the physical education teachers. The same differences
were observed when evaluating alcohol consumption [91]. These data suggesting physical
education teachers” good physical activity levels and few bad habits ultimately lead to the
fact that there was no statistically significant relationship between general health literacy
and lifestyle indicators.

No association was found between general health literacy and BMI. A comparative
study of adults from 17 European countries [16] revealed a significant relationship between
general health literacy and BMI in only two countries. In addition, some studies from
non-European countries did not find a significant relationship between health literacy and
overweight status [93]. Although we lack studies identifying physical education teachers’
BMI, comparison with teachers’ data revealed interesting similarities and differences. In our
study, 10% of the physical education teachers were obese. In other studies, the percentage
of obese teachers varies from 12% [30] to 15.9% [92]. However, when we compared those
subjects whose BMIs were >25 kg/m?, the results were not similar. In our study, half
the teachers belonged to this group, as compared to another study’s value of 24% [91].
The results we obtained were somewhat unexpected, especially considering that physical
education teachers are physically active. On the other hand, further comment on BMI as a
health indicator is needed. Although BMI is widely used as a measure of weight status, it
also receives considerable criticism [94,95]. One limitation of BMI is that it is not a good
indicator of body fat mass [95]. Thus, many factors such as gender, age, obesity in families,
lifestyle, and genetic factors must be considered when interpreting BMI data [95]. As we
mentioned earlier, the specific work carried out by a physical education teacher requires a
high work intensity and a high level of fitness [89]. It is likely that this target group will
tend to have more muscle mass, which may affect their BMI categorization. Thus, when
comparing BMI data, it is important to take into account the studied group and its specifics.
Therefore, in further studies, when studying the lifestyle of physical education teachers, it
would be appropriate to investigate specifically the links between their physical activity
and BMI in more detail.

In summary, the strength of our study is that it is the first study in Lithuania and
one of the few generally to assess the health literacy of physical education teachers. This
study revealed important data about physical education teachers’ health literacy. It also
confirmed that the Lithuanian version of the HLS19-Q12 possesses sufficient structural
validity and reliability. We also examined the effect of health literacy on health behavior
and lifestyle. Although more relationships could have been expected, only a significant
positive relationship with personal health evaluation was found. Considering the specific
nature of the participants of this study, we have several suggestions for further research.
Interactivity, emotionality, time pressure, and lack of freedom at work are aspects of the
work of teachers in general and of physical education teachers in particular, and they
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can easily cause stress [25], burnout, anxiety, and depression [29]. Psychological tension
and consequent psychological problems are also related to cardiovascular diseases or risk
factors of cardiovascular diseases [96]. Therefore, in continuing this research, it would be
relevant to examine how teachers” health literacy is related to various psychosocial work
strains. It would also be useful to conduct research on teachers of different subjects. This
would allow us to compare how much data and relationships with other indicators of
physical education teachers” health literacy differ from the data of teachers of other subjects.
Moreover, interdisciplinarity coherence between physical education and other subjects is
recommended in Lithuania [97], such as biology, whose educational content can also cover
many healthy lifestyle topics. Therefore, health literacy data would reveal whether the
health literacy of teachers who teach subjects whose educational content is more related to
promoting a healthy lifestyle differs

Digital health literacy was used as a supplementary variable in the present study. In
order to promote students’ physical activity, there are ever greater opportunities for various
digital technologies to be used in the work of physical education teachers. Therefore, in
further research, it would be important to analyze how teachers’ digital health literacy is
related to the use and exploitation of digital technologies for health promotion.

Our study is not without limitations. Although the reliability of the HLS;9-Q12
was very good, we did not examine test-retest reliability, nor was test—retest reliability
examined in the European context [16]. Some recent studies in China found that this
measure possessed moderate test-retest reliability [74], which indicates that it is important
to address this in future research. We did not create and validate a new research instrument,
and we only assessed the structural validity of the HLS19-Q12 and found that it is a
unidimensional instrument sufficient to measure general health literacy. We did not assess
convergent validity. Other limitations of the study relate to both the measurement of
lifestyle indicators and the participants of the research. We assessed physical activity
and divided the participants into physical activity groups in the same way as the project
featuring 17 European countries [16]. Future research should consider more rigorous
measures of physical activity. Among the socio-demographic data, we collected information
on teachers’ qualification status. However, this category is not directly related to teachers’
competencies in the field of health education. Another additional important indicator
would be whether the school participates in health education projects, such as the health
promotion school network. Finally, this study was cross-sectional, and the relationship
between teachers” health literacy and health behavior should not be interpreted as causality.

5. Conclusions

In this study, we provided important insights into physical education teachers’ health
literacy. The results suggest a relatively high level of teachers’ general health literacy.
Although the use of various digital and smart technologies related to health and the
monitoring of its indicators are common enough among physical education teachers, it
is more difficult for them to evaluate online health information. In contrast to previous
studies of the adult population, our study found few relationships between health literacy,
health, and lifestyle. Such data might be a result of the prevalence of relatively good health
behavior. Our findings highlight the importance of undertaking further in-depth studies to
better understand schoolteachers” health literacy generally. This would permit not only a
comparison of the health literacy of teachers of different subjects but also foster a better
understanding of the extent to which teachers” health literacy can be used to promote a
healthy lifestyle among students in different subjects as well as assisting in creating and
implementing general health-promoting policies at school.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/healthcare12131346/s1, File S1: STROBE Statement—Checklist of items
of cross-sectional studies.


https://www.mdpi.com/article/10.3390/healthcare12131346/s1
https://www.mdpi.com/article/10.3390/healthcare12131346/s1

Healthcare 2024, 12, 1346 18 of 21

Author Contributions: Conceptualization, S.S., L.T. and L.T.; methodology, S.S.; investigation, S.S.
and L.T.; data curation, S.S. and I.T.; writing—original draft preparation, S.S.; writing—review and
editing, S.S., L.T. and I.T. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki and approved by the Social Research Ethics Committee of Lithuanian Sports University
(approval number SMTEK-144, released on 30 November 2022).

Informed Consent Statement: Informed consent was obtained from all subjects involved in this study.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author, (S.S.), upon reasonable request.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Nutbeam, D. Health literacy as a public health goal: A challenge for contemporary health education and communication strategies
into the 21st century. Health Promot. Int. 2000, 15, 259-267. [CrossRef]

2. Simonds, S.K. Health education as social policy. Health Educ. Monogr. 1974, 2, 1-25. [CrossRef]

3. Serensen, K. Defining health literacy: Exploring differences and commonalities. In International Handbook of Health Literacy.
Research, Practice and Policy across the Lifespan; Okan, O., Bauer, U., Levin-Zamir, D., Pinheiro, P, Serensen, K., Eds.; Policy Press:
Bristol, UK, 2019; pp. 5-20.

4. Serensen, K.; Van den Broucke, S.; Fullam, ].; Doyle, G.; Pelikan, ].; Slonska, Z.; Brand, H.; (HLS-EU) Consortium Health Literacy
Project European. Health literacy and public health: A systematic review and integration of definitions and models. BMC Public
Health 2012, 12, 80. [CrossRef] [PubMed]

5. Berkman, N.D.; Sheridan, S.L.; Donahue, K.E.; Halpern, D.J.; Crotty, K. Low health literacy and health outcomes: An updated
systematic review. Ann. Intern. Med. 2011, 155, 97-107. [CrossRef] [PubMed]

6.  vander Gaag, M.; Heijmans, M.; Spoiala, C.; Rademakers, J. The importance of health literacy for self-management: A scoping
review of reviews. Chronic Illn. 2022, 18, 234-254. [CrossRef] [PubMed]

7. Oldach, B.R,; Katz, M.L. Health literacy and cancer screening: A systematic review. Patient Educ. Couns. 2014, 94, 149-157.
[CrossRef]

8. Baccolini, V,; Isonne, C.; Salerno, C.; Giffi, M.; Migliara, G.; Mazzalai, E.; Turatto, F.; Sinopoli, A.; Rosso, A.; De Vito, C.; et al. The
association between adherence to cancer screening programs and health literacy: A systematic review and meta-analysis. Prev.
Med. 2022, 155, 106927. [CrossRef] [PubMed]

9. de Melo Ghisi, G.L.; da Silva Chaves, G.S.; Britto, R.R.; Oh, P. Health literacy and coronary artery disease: A systematic review.
Patient Educ. Couns. 2018, 101, 177-184. [CrossRef] [PubMed]

10. Cajita, M.L; Cajita, T.R.; Han, H.R. Health literacy and heart failure: A systematic review. J. Cardiovasc. Nurs. 2016, 31, 121-130.
[CrossRef] [PubMed]

11. Li,M,; Sonoda, N.; Koh, C.; Yasumoto, R.; Morimoto, A. Meta-analysis of the association between health literacy and smoking.
Popul. Med. 2022, 4, 22. [CrossRef]

12.  Zheng, M.; Jin, H.; Shi, N.; Duan, C.; Wang, D.; Yu, X,; Li, X. The relationship between health literacy and quality of life: A
systematic review and meta-analysis. Health Qual. Life Outcomes 2018, 16, 201. [CrossRef] [PubMed]

13. Buja, A; Rabensteiner, A.; Sperotto, M.; Grotto, G.; Bertoncello, C.; Cocchio, S.; Baldovin, T.; Contu, P; Lorini, C.; Baldo, V. Health
literacy and physical activity: A systematic review. J. Phys. Act. Health 2020, 17, 1259-1274. [CrossRef] [PubMed]

14. Lim, M.L.; van Schooten, K.S.; Radford, K.A.; Delbaere, K. Association between health literacy and physical activity in older
people: A systematic review and meta-analysis. Health Promot. Int. 2021, 36, 1482-1497. [CrossRef] [PubMed]

15. HLS-EU Consortium. Comparative Report of Health Literacy in Eight EU Member States. European Health Literacy Survey
HLS-EU. 2012. Available online: https://m-pohl.net/sites/m-pohl.net/files/inline-files /HLS19%20International %20Report.pdf
(accessed on 4 September 2022).

16. The HLS19 Consortium of the WHO Action Network M-POHL. International Report on the Methodology, Results, and Recommendations
of the European Health Literacy Population Survey 2019-2021 (HLS19) of M-POHL; Austrian National Public Health Institute: Vienna,
Austria, 2021.

17.  Paakkari, L.; Inchley, J.; Schulz, A.; Weber, M.W.; Okan, O. Addressing health literacy in schools in the WHO European Region.
Public Health Panor. 2019, 5, 186-190.

18. Paakkari, L.; Torppa, M.; Mazur, J.; Boberova, Z.; Sudeck, G.; Kalman, M.; Paakkari, O.A. Comparative study on adolescents’
health literacy in Europe: Findings from the HBSC study. Int. ]. Environ. Res. Public Health 2020, 17, 3543. [CrossRef] [PubMed]

19. Apfel, F; Tsourosm, A.D. Health Literacy: The Solid Facts; World Health Organization: Copenhagen, Brussel, 2013; pp. 3-26.


https://doi.org/10.1093/heapro/15.3.259
https://doi.org/10.1177/10901981740020S102
https://doi.org/10.1186/1471-2458-12-80
https://www.ncbi.nlm.nih.gov/pubmed/22276600
https://doi.org/10.7326/0003-4819-155-2-201107190-00005
https://www.ncbi.nlm.nih.gov/pubmed/21768583
https://doi.org/10.1177/17423953211035472
https://www.ncbi.nlm.nih.gov/pubmed/34402309
https://doi.org/10.1016/j.pec.2013.10.001
https://doi.org/10.1016/j.ypmed.2021.106927
https://www.ncbi.nlm.nih.gov/pubmed/34954244
https://doi.org/10.1016/j.pec.2017.09.002
https://www.ncbi.nlm.nih.gov/pubmed/28899710
https://doi.org/10.1097/JCN.0000000000000229
https://www.ncbi.nlm.nih.gov/pubmed/25569150
https://doi.org/10.18332/popmed/152572
https://doi.org/10.1186/s12955-018-1031-7
https://www.ncbi.nlm.nih.gov/pubmed/30326903
https://doi.org/10.1123/jpah.2020-0161
https://www.ncbi.nlm.nih.gov/pubmed/33129198
https://doi.org/10.1093/heapro/daaa072
https://www.ncbi.nlm.nih.gov/pubmed/33450020
https://m-pohl.net/sites/m-pohl.net/files/inline-files/HLS19%20International%20Report.pdf
https://doi.org/10.3390/ijerph17103543
https://www.ncbi.nlm.nih.gov/pubmed/32438595

Healthcare 2024, 12, 1346 19 of 21

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

44.

45.

46.
47.

Visscher, B.B.; Steunenberg, B.; Heijmans, M.; Hofstede, ].M.; Devillé, W.; van der Heide, I.; Rademakers, J. Evidence on the
effectiveness of health literacy interventions in the EU: A systematic review. BMC Public Health 2018, 18, 1414. [CrossRef]
[PubMed]

Walters, R.; Leslie, S.J.; Polson, R.; Cusack, T.; Gorely, T. Establishing the efficacy of interventions to improve health literacy and
health behaviours: A systematic review. BMC Public Health 2020, 20, 1040. [CrossRef]

Velardo, S.; Drummond, M. Teacher health literacy: The importance of multiple healthy role models within the school environment.
In Values into Action—A Brighter Future: Proceedings of the 29th ACHPER International Conference, Adalaide, Australia, 13-18 April
2015; ACHPER SA: Adelaide, Australia, 2015; pp. 169-178.

Lewallen, T.C.; Hunt, H.; Potts-Datema, W.; Zaza, S.; Giles, W. The whole school, whole community, whole child model: A new
approach for improving educational attainment and healthy development for students. J. Sch. Health 2015, 85, 729-739. [CrossRef]
Vamos, S.; Okan, O.; Sentell, T.; Rootman, I. Making a case for “Education for health literacy”: An international perspective. Int. J.
Environ. Res. Public Health 2020, 17, 1436. [CrossRef]

Gray, C.; Wilcox, G.; Nordstokke, D. Teacher mental health, school climate, inclusive education and student learning: A review.
Can. Psychol./Psychol. Can. 2017, 58, 203-210. [CrossRef]

Garcia-Carmona, M.; Marin, M.D.; Aguayo, R. Burnout syndrome in secondary school teachers: A systematic review and
meta-analysis. Soc. Psychol. Educ. 2019, 22, 189-208. [CrossRef]

Pyhilto, K.; Pietarinen, J.; Haverinen, K.; Tikkanen, L.; Soini, T. Teacher burnout profiles and proactive strategies. Eur. J. Psychol.
Educ. 2021, 36, 219-242. [CrossRef]

Hoppe-Herfurth, A.C.; Burkhardt, B.; John, N.; Bilz, L. Two aspects of health literacy and their importance for the use of
health-promotion measures by teachers in the school setting. Health Educ. 2021, 121, 554-568. [CrossRef]

Agyapong, B.; Obuobi-Donkor, G.; Burback, L.; Wei, Y. Burnout and associated psychological issues among teachers: A scoping
review. Eur. Psychiatry 2023, 66, S948-5949. [CrossRef]

Scheuch, K.; Haufe, E.; Seibt, R. Teachers” health. Dtsch. Arztebl. Int. 2015, 112, 347-356. [CrossRef] [PubMed]

Bae, E.J.; Yoon, ].Y. Health literacy as a major contributor to health-promoting behaviors among Korean teachers. Int. |. Environ.
Res. Public Health 2021, 18, 3304. [CrossRef] [PubMed]

Hohensee, E.; Weber, K.E. Teacher trainees’” well-being—The role of personal resources. Int. ]. Environ. Res. Public Health 2022, 19,
8821. [CrossRef] [PubMed]

Liu, R.; Yu, M.; Zhao, Q.; Wang, ].; Bai, Y.; Chen, H; Yang, X,; Liu, S.; Okan, O.; Chen, X; et al. Are personal health literacy and
school health literacy environment important to schoolteachers” health outcomes? medRxiv 2024. [CrossRef]

Lau, S.S.; Shum, E.N.; Man, J.O.; Cheung, E.T.; Amoah, P.A; Leung, A.Y.; Dadaczynski, K.; Okan, O. Assessing COVID-19-related
health literacy and associated factors among school teachers in Hong Kong, China. Front. Public Health 2022, 10, 1057782.
[CrossRef]

Gudzinskiene, V.; Cesnavitiené, J. Mokytoju poZitiris i integruota sveikatos ugdyma ir vaidmuo ji igyvendinant. Acta Pedagog.
Vilnensia 2015, 34, 74-88. [CrossRef]

Yilmazel, G.; Cetinkaya, F. Health literacy among schoolteachers in Corum, Turkey. East. Mediterr. Health J. 2015, 21, 598-605.
[CrossRef]

Kalinkevitiene, A.; Cesnavitiene, J.; Ustilaité, S. I83tkiai vaiku sveikatos ugdymui XXI a. mokykloje: Mokytoju subjektyvus
sveikatos rastingumas. In Proceedings of the Conference Teacher Today and Tomorrow: Between Reality and Expectations,
Vilnius, Lithuania, 24-25 November 2016. [CrossRef]

McMullen, ].M.; George, M.; Ingman, B.C.; Pulling Kuhn, A.; Graham, D.J.; Carson, R.L. A systematic review of community
engagement outcomes research in school-based health interventions. J. Sch. Health 2020, 90, 985-994. [CrossRef]

Lietuvos Respublikos Svietimo, Mokslo ir Sporto Ministro Isakymas. Nr. V-1541: “Del Priesmokyklinio, Pradinio, Pagrindinio ir
Vidurinio Ugdymo Bendruju Programu Patvirtinimo”. 2022. Available online: https://e-seimasx.Irs.It/portal/legalAct/1t/ TAD/
97b9£31340f311edbf47f0036855e731?jfwid=-pdh4ono0b (accessed on 20 January 2023).

Woynarowska-Sotdan, M. Implementation trial of school staff health promotion: Polish experiences. Health Promot. Int. 2019, 34,
47-58. [CrossRef]

Shah, R.K. Effective constructivist teaching learning in the classroom. Shanlax Int. . Educ. 2019, 7, 1-13. [CrossRef]

Yin, Y,; Fang, Q.; Li, Y.; Cheng, H. A study on health literacy promotion of physical education teachers in rural areas in the context
of digital health. ]. Commer. Biotechnol. 2023, 28, 84-94.

Dadaczynski, K.; Kotarski, C.; Rathmann, K.; Okan, O. Health literacy and mental health of school principals. Results from a
German cross-sectional survey. Health Educ. 2022; 122, 350-363. [CrossRef]

Lai, HR.; Wu, D.M,; Lee, PH.; Jhang, Y.S. Health literacy teaching beliefs, attitudes, efficacy, and intentions of middle school
health and physical education teachers. J. Sch. Health 2018, 88, 350-358. [CrossRef]

Dadaczynski, K.; Okan, O.; Messer, M.; Leung, A.Y.; Rosario, R.; Darlington, E.; Rathmann, K. Digital health literacy and
web-based information-seeking behaviors of university students in Germany during the COVID-19 pandemic: Cross-sectional
survey study. J. Med. Internet Res. 2021, 23, €24097. [CrossRef]

Zarocostas, J. How to fight an infodemic. Lancet 2020, 395, 67. [CrossRef]

Karnoe, A.; Furstrand, D.; Christensen, K.B.; Norgaard, O.; Kayser, L. Assessing competencies needed to engage with digital
health services: Development of the eHealth literacy assessment toolkit. . Med. Internet Res. 2018, 20, e178. [CrossRef]


https://doi.org/10.1186/s12889-018-6331-7
https://www.ncbi.nlm.nih.gov/pubmed/30594180
https://doi.org/10.1186/s12889-020-08991-0
https://doi.org/10.1111/josh.12310
https://doi.org/10.3390/ijerph17041436
https://doi.org/10.1037/cap0000117
https://doi.org/10.1007/s11218-018-9471-9
https://doi.org/10.1007/s10212-020-00465-6
https://doi.org/10.1108/HE-06-2021-0091
https://doi.org/10.1192/j.eurpsy.2023.2010
https://doi.org/10.3238/arztebl.2015.0347
https://www.ncbi.nlm.nih.gov/pubmed/26051692
https://doi.org/10.3390/ijerph18063304
https://www.ncbi.nlm.nih.gov/pubmed/33806812
https://doi.org/10.3390/ijerph19148821
https://www.ncbi.nlm.nih.gov/pubmed/35886671
https://doi.org/10.1101/2024.01.03.24300762
https://doi.org/10.3389/fpubh.2022.1057782
https://doi.org/10.15388/ActPaed.2015.34.8344
https://doi.org/10.26719/2015.21.8.598
https://doi.org/10.13140/RG.2.2.24454.06722
https://doi.org/10.1111/josh.12962
https://e-seimasx.lrs.lt/portal/legalAct/lt/TAD/97b9f31340f311edbf47f0036855e731?jfwid=-pdh4ono0b
https://e-seimasx.lrs.lt/portal/legalAct/lt/TAD/97b9f31340f311edbf47f0036855e731?jfwid=-pdh4ono0b
https://doi.org/10.1093/heapro/day068
https://doi.org/10.34293/economics.v7i3.408
https://doi.org/10.1108/HE-10-2020-0094
https://doi.org/10.1111/josh.12615
https://doi.org/10.2196/24097
https://doi.org/10.1016/S0140-6736(20)30461-X
https://doi.org/10.2196/jmir.8347

Healthcare 2024, 12, 1346 20 of 21

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.
64.

65.

66.

67.

68.

69.

70.

71.

72.

World Health Organization. Future of Digital Health Systems: Report on the Who Symposium on the Future of Digital Health Systems in
the European Region; World Health Organization: Geneva, Switzerland, 2019.

van der Vaart, R.; Drossaert, C. Development of the digital health literacy instrument: Measuring a broad spectrum of health 1.0
and health 2.0 skills. J. Med. Internet Res. 2017, 19, €27. [CrossRef] [PubMed]

Rosario, R.; Barros Aradjo, S.; Silva, A.; Barros, S. Roles of the interaction with children and families in mediating the association
between digital health literacy and well-being of early childhood teachers in Portugal: A cross-sectional study. PLoS ONE 2023,
18, €0291748. [CrossRef]

Rojo-Ramos, J.; Carlos-Vivas, J.; Manzano-Redondo, F.; Fernandez-Sanchez, M.R.; Rodilla-Rojo, J.; Garcia-Gordillo, M.A.; Adsuar,
J.C. Study of the digital teaching competence of physical education teachers in primary schools in one region of Spain. Int. J.
Environ. Res. Public Health 2020, 17, 8822. [CrossRef]

Liu, H.; Zeng, H.; Shen, Y.; Zhang, F.; Sharma, M.; Lai, W.; Zhao, Y.; Tao, G.; Yuan, J.; Zhao, Y. Assessment tools for health literacy
among the general population: A systematic review. Int. |. Environ. Res. Public Health 2018, 15, 1711. [CrossRef]

Serensen, K.; Van den Broucke, S.; Pelikan, J.; Fullam, J.; Doyle, G.; Slonska, Z.; Kondilis, B.; Stoffels, V.; Osborne, R.H.; Brand,
H.; et al. Measuring health literacy in populations: Illuminating the design and development process of the European Health
Literacy Survey Questionnaire (HLS-EU-Q). BMC Public Health 2013, 13, 948. [CrossRef]

Duong, T.V,; Lin, I.-F,; Serensen, K.; Pelikan, ].M.; Van den Broucke, S.; Lin, Y.-C.; Chang, PW. Health literacy in Taiwan: A
population-based study. Asia Pac. J. Public Health 2015, 27, 871-880. [CrossRef]

Nakayama, K.; Osaka, W.; Togari, T.; Ishikawa, H.; Yonekura, Y.; Sekido, A.; Matsumoto, M. Comprehensive health literacy in
Japan is lower than in Europe: A validated Japanese-language assessment of health literacy. BMC Public Health 2015, 15, 505.
[CrossRef]

Duong, T.V.,; Aringazina, A.; Baisunova, G.; Pham, T.V,; Pham, K.M.; Truong, T.Q.; Nguyen, K.T.; Oo, WM.; Mohamad, E.; Su, T.T.;
et al. Measuring health literacy in Asia: Validation of the HLS-EU-Q47 survey tool in six Asian countries. ]. Epidemiol. 2017, 27,
80-86. [CrossRef]

Sukys, S.; Cesnaitiene, V.J.; Ossowsky, Z.M. Is health education at university associated with students” health literacy? Evidence
from cross-sectional study applying HLS-EU-Q. BioMed Res. Int. 2017, 2017, 8516843. [CrossRef]

Sulinskaite, K.; Zagurskiené, D.; BlaZevi¢iené, A. Patients’ health literacy and health behaviour assessment in primary health care:
Evidence from a cross-sectional survey. BMC Prim. Care 2022, 23, 223. [CrossRef]

Pelikan, ].M.; Link, T.; Straffmayr, C.; Waldherr, K.; Alfers, T.; Boggild, H.; Griebler, R.; Lopatina, M.; MikSova, D.; Nielsen, M.G.;
et al. Measuring comprehensive, general health literacy in the general adult population: The development and validation of the
HLS19-Q12 instrument in seventeen countries. Int. |. Environ. Res. Public Health 2022, 19, 14129. [CrossRef]

Lietuvos Respublikos Svietimo, Mokslo ir Sporto Ministro Isakymas. Nr. V-705: “Deél Reikalavimu Mokytoju Kvalifikacijai
Apraso Patvirtinimo”. 2023. Available online: https://e-seimas.Irs.lt/portal/legal Act/1t/TAD /7cff2ef1f42111edb649a2a873
fdbdfd?jfwid=-v2ylum8nh (accessed on 20 January 2024).

DeVellis, R. Scale Development: Theory and Applications, 2nd ed.; Applied Social Research Methods Series, 26; Sage: Thousand Oaks,
CA, USA, 2003; pp. 136-137.

Schreiber, ].B.; Nora, A.; Stage, FK.; Barlow, E.A.; King, J. Reporting structural equation modeling and confirmatory factor
analysis results: A review. J. Educ. Res. 2006, 99, 323-338. [CrossRef]

Prieto, A.J. A method for translation of instruments to other languages. Adult Educ. Q. 1992, 43, 1-14. [CrossRef]

World Health Organization Obesity and Overweight. Factsheet. Updated 2020. Available online: www.who.int/mediacentre/
factsheets/fs311/en/ (accessed on 12 January 2024).

Liuima, V.; Nedzinskiené, L.; Valentiene, J.; Valintéliené, R.; Saulitne, S.; Kaseliené, S. Gyvensenos Tyrimy Organizavimas ir
Vykdymas Savivaldybése: Metodinés Rekomendacijos; Higienos institutas: Vilnius, Lietuva, 2016; pp. 14-20.

Jackson, D.L.; Gillaspy, J.A., Jr.; Purc-Stephenson, R. Reporting practices in confirmatory factor analysis: An overview and some
recommendations. Psychol. Methods 2009, 14, 6-23. [CrossRef]

Marsh, HW.; Hau, K.T.; Wen, Z.L. In search of golden rules: Comment on approaches to setting cutoff values for fit indexes and
dangers in overgeneralizing Hu & Bentler (1999) findings. Struct. Equ. Model. 2004, 11, 320-341. [CrossRef]

Schermelleh-Engel, K.; Moosbrugger, H.; Miiller, H. Evaluating the fit of structural equation models: Tests of significance and
descriptive goodness-of-fit measures. Methods Psychol. Res. Online 2003, 8, 23-74.

Browne, M.W.; Cudeck, R. Alternative ways of assessing model fit. In Testing Structural Equation Models; Bollen, K., Long, J., Eds.;
SAGE Publication: Newbury Park, CA, USA, 1993; pp. 136-162.

Dunn, T.J.; Baguley, T.; Brunsden, V. From alpha to omega: A practical solution to the pervasive problem of internal consistency
estimation. Br. |. Psychol. 2013, 105, 399-412. [CrossRef]

Hayes, A.F; Coutts, ].J. Use omega rather than Cronbach’s alpha for estimating reliability. But. ... Commun. Methods Meas. 2020,
14, 1-24. [CrossRef]

Arriaga, M.; Francisco, R.; Nogueira, P,; Oliveira, J.; Silva, C.; Camara, G.; Sorensen, K.; Dietsher, C.; Costa, A. Health literacy
in Portugal: Results of the health literacy population survey project 2019-2021. Int. J. Environ. Res. Public Health 2022, 19, 4225.
[CrossRef]


https://doi.org/10.2196/jmir.6709
https://www.ncbi.nlm.nih.gov/pubmed/28119275
https://doi.org/10.1371/journal.pone.0291748
https://doi.org/10.3390/ijerph17238822
https://doi.org/10.3390/ijerph15081711
https://doi.org/10.1186/1471-2458-13-948
https://doi.org/10.1177/1010539515607962
https://doi.org/10.1186/s12889-015-1835-x
https://doi.org/10.1016/j.je.2016.09.005
https://doi.org/10.1155/2017/8516843
https://doi.org/10.1186/s12875-022-01809-5
https://doi.org/10.3390/ijerph192114129
https://e-seimas.lrs.lt/portal/legalAct/lt/TAD/7cff2ef1f42111edb649a2a873fdbdfd?jfwid=-v2ylum8nh
https://e-seimas.lrs.lt/portal/legalAct/lt/TAD/7cff2ef1f42111edb649a2a873fdbdfd?jfwid=-v2ylum8nh
https://doi.org/10.3200/JOER.99.6.323-338
https://doi.org/10.1177/0741713692043001001
www.who.int/mediacentre/factsheets/fs311/en/
www.who.int/mediacentre/factsheets/fs311/en/
https://doi.org/10.1037/a0014694
https://doi.org/10.1207/s15328007sem1103_2
https://doi.org/10.1111/bjop.12046
https://doi.org/10.1080/19312458.2020.1718629
https://doi.org/10.3390/ijerph19074225

Healthcare 2024, 12, 1346 21 of 21

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.
95.
96.

97.

Finbraten, H.S.; Wilde-Larsson, B.; Nordstrom, G.; Pettersen, K.S.; Trollvik, A.; Guttersrud, &. Establishing the HLS-Q12 short
version of the European Health Literacy Survey Questionnaire: Latent trait analyses applying Rasch modelling and confirmatory
factor analysis. BMIC Health Serv. Res. 2018, 18, 506. [CrossRef]

Liu, R.; Zhao, Q.; Yu, M,; Chen, H.; Yang, X,; Liu, S.; Okan, O.; Chen, X.; Xing, Y.; Guo, S. Measuring general health literacy in
Chinese adults: Validation of the HLS19-Q12 instrument. BMC Public Health 2024, 24, 1036. [CrossRef] [PubMed]

Newhart, M.; Patten, M.L. Understanding Research Methods. An Overview of the Essentials, 11th ed.; Routledge: New York, NY,
USA, 2023.

Javtokas, Z.; Zagminas, K. Suaugusiyjy Gyvensenos Tyrimas. Sveikatos Rastingumo Duomeny ApZvalga; Sveikatos Mokymo ir Ligu
Prevencijos Centras: Vilnius, Lietuva, 2018.

Serensen, K.; Pelikan, J.M.; Rothlin, F.; Ganahl, K.; Slonska, Z.; Doyle, G.; Fullam, J.; Kondilis, B.; Agrafiotis, D.; Uiters, E.; et al.
Health literacy in Europe: Comparative results of the European health literacy survey (HLS-EU). Eur. J. Public Health 2015, 25,
1053-1058. [CrossRef] [PubMed]

Berens, E.M.; Vogt, D.; Messer, M.; Hurrelmann, K.; Schaeffer, D. Health literacy among different age groups in Germany: Results
of a cross-sectional survey. BMC Public Health 2016, 16, 1151. [CrossRef]

Lee, E.J.; Lee, H.Y,; Chung, S. Age differences in health literacy: Do younger Korean adults have a higher level of health literacy
than older Korean adults? Health Social Work 2017, 42, 133-142. [CrossRef] [PubMed]

Svietimo Valdymo Informaciné Sistema. Pedagogai. 2024. Available online: https:/ /www.svis.smm.lt/pedagogai/ (accessed on
17 June 2024).

Maceinaite, R.; Surkiené, G.; Sketerskiene, R.; Butikis, M. Mokytoju nuomoné apie ju ir ju mokiniu sveikatos stiprinimo
informacijos poreiki. Heal. Sci. 2020, 30, 37-42. [CrossRef]

Becker, S.; Miron-Shatz, T.; Schumacher, N.; Krocza, J.; Diamantidis, C.; Albrecht, U.-V. mHealth 2.0: Experiences, possibilities,
and perspectives. [MIR mHealth uHealth 2014, 2, e24. [CrossRef]

Grundy, Q. A review of the quality and impact of mobile health apps. Annu. Rev. Public Health 2022, 43, 117-134. [CrossRef]
Ferguson, T.; Olds, T.; Curtis, R.; Blake, H.; Crozier, A.]J.; Dankiw, K.; Dumuid, D.; Kasai, D.; O’Connor, E.; Virgara, R.; et al.
Effectiveness of wearable activity trackers to increase physical activity and improve health: A systematic review of systematic
reviews and meta-analyses. Lancet Digit. Health 2022, 4, e615-e626. [CrossRef]

Pali¢ka, P.; Jakubec, L.; Zvonicek, ]. Mobile apps that support physical activities and the potential of these applications in physical
education at school. JHSE 2016, 11, S176-5194. [CrossRef]

Casey, A.; Jones, B. Using digital technology to enhance student engagement in physical education. Asia Pac. ]. Health Sport Phys.
Educ. 2011, 2, 51-66. [CrossRef]

Jastrow, F.; Greve, S.; Thumel, M.; Diekhoff, H.; Stiffenbach, J. Digital technology in physical education: A systematic review of
research from 2009 to 2020. Ger. |. Exerc. Sport Res. 2022, 52, 504-528. [CrossRef]

Hall-Lépez, J.A. Physical activity levels in physical education teachers before and during school suspension brought by the
COVID-19 quarantine. FU Phys. Educ. Sport 2020, 18, 475-481. [CrossRef]

Trudeau, F; Laurencelle, L.; Lajoie, C. Energy expenditure at work in physical education teachers. Appl. Ergon. 2015, 46, 218-223.
[CrossRef]

Makauskaite, G. Suaugusiyjy Gyvensensos Stebésenos Tyrimas. 2022 m. Rodikliy Suvestiné-Ataskaita; Higienos Institutas: Vilnius,
Lietuva, 2022.

Gilbert, F,; Richard, J.B.; Lapie-Legouis, P.; Beck, F.; Vercambre, M.N. Health behaviors: Is there any distinction for teachers? A
cross-sectional nationwide study. PLoS ONE 2015, 10, €0120040. [CrossRef]

Riechmann-Wolf, M.; Jankowiak, S.; Schulz, A.; Hegewald, J.; Romero Starke, K.; Liebers, F.; Rossnagel, K.; Poplawski, A.; Arnold,
N.; Nubling, M.; et al. Self-reported cardiovascular health of teachers: Results from the 5-year follow-up of the Gutenberg Health
Study cohort. Int. Arch. Occup. Environ. Health 2021, 94, 251-259. [CrossRef]

Enomoto, A.; Saito, A.; Takahashi, O.; Kimura, T.; Tajima, R.; Rahman, M.; Iida, K. Associations between health literacy and
underweight and overweight among Japanese adults aged 20 to 39 years: A cross-sectional study. Health Educ. Behav. 2020, 47,
631-639. [CrossRef]

Gutin, I. In BMI we trust: Reframing the body mass index as a measure of health. Soc. Theory Health 2018, 16, 256—271. [CrossRef]
Nuttall, EQ. Body mass index: Obesity, BMI, and health: A critical review. Nutr. Today 2015, 50, 117-128. [CrossRef]

Fishta, A.; Backé, E.M. Psychosocial stress at work and cardiovascular diseases: An overview of systematic reviews. Int. Arch.
Occup. Environ. Health 2015, 88, 997-1014. [CrossRef]

Slapsinskaite, A.; Kucinskas, D.; Snaiguolé Kuosiené, E.; Baltramiejﬁnaité—éepaité, V.; Dauggéla, D.; Pozéla, M.; Miksys,
E.; Statauskiené, L. Fizinio Pagrindinio Ugdymo Bendrosios Programos [gyvendinimo Rekomendacijos. Available online:
https:/ /www.emokykla.lt/upload/files /2023 /08 /03 /fizinio-ugdymo-ir-pagrindinis-ugdymas-2023-06-20.pdf (accessed on 13
June 2024).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1186/s12913-018-3275-7
https://doi.org/10.1186/s12889-024-17977-1
https://www.ncbi.nlm.nih.gov/pubmed/38622565
https://doi.org/10.1093/eurpub/ckv043
https://www.ncbi.nlm.nih.gov/pubmed/25843827
https://doi.org/10.1186/s12889-016-3810-6
https://doi.org/10.1093/hsw/hlx026
https://www.ncbi.nlm.nih.gov/pubmed/28859424
https://www.svis.smm.lt/pedagogai/
https://doi.org/10.35988/sm-hs.2020.040
https://doi.org/10.2196/mhealth.3328
https://doi.org/10.1146/annurev-publhealth-052020-103738
https://doi.org/10.1016/S2589-7500(22)00111-X
https://doi.org/10.14198/jhse.2016.11.Proc1.08
https://doi.org/10.1080/18377122.2011.9730351
https://doi.org/10.1007/s12662-022-00848-5
https://doi.org/10.22190/FUPES200607045H
https://doi.org/10.1016/j.apergo.2014.08.010
https://doi.org/10.1371/journal.pone.0120040
https://doi.org/10.1007/s00420-020-01576-9
https://doi.org/10.1177/1090198120919675
https://doi.org/10.1057/s41285-017-0055-0
https://doi.org/10.1097/NT.0000000000000092
https://doi.org/10.1007/s00420-015-1019-0
https://www.emokykla.lt/upload/files/2023/08/03/fizinio-ugdymo-ir-pagrindinis-ugdymas-2023-06-20.pdf

	Introduction 
	Materials and Methods 
	Study Design and Setting 
	Study Participants and Procedures 
	Study Measures 
	General Health Literacy 
	Health Literacy Optional Package 
	Health Behavior and Lifestyles 

	Statistical Analysis 

	Results 
	Sociodemographic Characteristics of Respondents 
	General Health Literacy 
	Distributions of the HLS19-Q12 Items 
	Factorial Structure and Reliability of the HLS19-Q12 
	Distributions of the Score Values and Levels 

	Digital Health Literacy 
	Determinants of General and Digital Health Literacy 
	Health Behavior and Lifestyles 
	Effects of Health Literacy on Health Behavior and Lifestyle 

	Discussion 
	Conclusions 
	References

