
 DOI 10.26773/mjssm.230301 3

Received:  10 October 2022 | Accepted after revision: 1 February 2023 | Early access publication date: 1 March 2023 | Final publication date: 15 March 2023

© 2023 by the author(s). License MSA, Podgorica, Montenegro. This article is an open access article distributed under the terms and conditions of 
the Creative Commons Attribution (CC BY).

Conflict of interest: None declared.

Analysis of the Association Between Health Literacy, 
Physical Literacy, and Scholastic Achievement; A 
Preliminary Cross-Sectional Study Among High-
School Students From Southern Croatia
Marijana Geets-Kesić1, Nevenka Maras2, Barbara Gilić1

Affiliations: 1University of Split, Faculty of Kinesiology, Split, Croatia, 2University of Zagreb, Faculty of Teacher Education, Zagreb, Croatia

Correspondence: B. Gilić, University of Split, Faculty of Kinesiology, Teslina 6, 21000 Split, Croatia. E-mail: bargil@kifst.hr

 
Abstract

Theoretically, health literacy (HL) and physical literacy (PL) should be associated with overall education, but little is 
known about their association with scholastic achievement. The aim of this study was to investigate whether scholastic 
variables relate to HL and PL among high-school adolescents. We observed 268 high school students (202 females, 66 
males) who were assessed on HL using the HLS-EU47 questionnaire and PL by PLAYself questionnaire. Scholastic vari-
ables included grade point average and excused and unexcused number of absences from school. Gender-stratified 
correlations, cluster analysis, and discriminant canonical analysis were calculated to establish the associations between 
study variables. The correlations between HL and scholastic variables were generally poor, while statistically significant 
correlations between grade point average and HL were noted only among girls (R=0.16, p<0.05). Cluster and discrim-
inant analyses confirmed higher HL and PL among girls who were better at school. While associations between HL 
and PL with scholastic achievement were generally poor, our results point to the necessity of further investigation of 
a problem. Hence, specific types of knowledge should be explored as possible correlates of HL and PL in adolescence.  
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Introduction 
High school students are in a sensible life period (i.e., ad-

olescence), where they adopt behaviors that determine their 
adult habits (de Bruin, 2012). What is more, high school stu-
dents are still in compulsory education, which means that 
teachers and other education agents can influence their be-
havior and teach them how to adopt behaviors that are good 

for their health (Olujić & Maras, 2021). Several concepts have 
been considered influential in the sense of adopting positive 
health behaviors, including health literacy (HL) and physical 
literacy (PL) (Buja et al., 2020; Cairney et al., 2019).

The most common definition of HL is “HL entails people’s 
knowledge, motivation, and competencies to access, under-
stand, appraise and apply health information to make judg-
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ments and take decisions in everyday life concerning health-
care, disease prevention, and health promotion to maintain or 
improve quality of life during the life course” (Sørensen et al., 
2012). Indeed, numerous studies identified the link between 
HL and health-related behaviors and outcomes. Namely, it was 
found that adolescents with high levels of HL displayed good 
nutritional habits, appropriate physical activity levels, not con-
suming alcohol and tobacco, and having a good health-related 
quality of life (Guo et al., 2021; Klinker et al., 2020; Qiao et al., 
2021). Supportively, a recent study conducted on similar partic-
ipants (i.e., high school students from Croatia) evidenced that 
students with better HL have a preferable lipid profile, which is 
an indicator of cardiovascular health (Kesic et al., 2022). 

On the other side, PL can be defined as “the motivation, 
confidence, physical competence, knowledge, and understand-
ing to value and take responsibility for engagement in physical 
activities for life” (Martins et al., 2021). PL is mainly connected 
to health outcomes through fostering participation in physical 
activity, which is considered one of the most important hab-
its that positively impact health status (Caldwell et al., 2020). 
Moreover, PL has directly been linked to several health indica-
tors, such as cardiorespiratory fitness and health-related qual-
ity of life (Cairney et al., 2019; Cornish et al., 2020). Recent 
studies on high school students found that students with better 
PL have higher physical activity levels (Gilic et al., 2022) and 
better physical fitness (Gilic et al., 2022; Sunda et al., 2022). 

As HL and PL can be taught (i.e., by high school teach-
ers), it could be expected that scholastic achievement and other 
school-related variables would be connected to HL and PL. In 
other words, we can theorize that students with better grades 
and fewer school absences would have better developed PL and 
HL skills and better health habits. Indeed, studies evidenced 
that students with higher grades had higher diet quality (What-
nall et al., 2019) and physical activity levels (Nelson & Gor-
don-Larsen, 2006; Schmitz et al., 2002). Moreover, a study con-
ducted on adolescents from Bosnia and Herzegovina evidenced 
that students who are better in school (i.e., have better grades) 
managed to preserve their physical activity levels during the 
COVID-19 pandemic, which indicates that they had good PL 
skills and that they were aware of the health benefits of physical 
activity (Sekulic et al., 2021). Finally, scholastic achievement 
and health habits have been considered positively associated in 
a recent study that emphasized the importance of including HL 
interventions in the education system which would lead to bet-
ter health outcomes of students (de Albuquerque et al., 2022).

Both HL and PL are skills that can be learned and are suscep-
tible to changes during the educational processes in school. Con-
sidering that HL and PL are linked to positive health behaviors 
and outcomes, it is important to investigate whether they relate 
to scholastic variables in order to emphasize the importance of 
including them in the school curriculum. However, studies that 
simultaneously investigated associations between HL, PL, and 
scholastic variables are lacking. Thus, the aim of this research was 
to determine whether HL and PL are related to scholastic variables 
(grade point average and school absences) in high school students. 
We hypothesize that students with higher grade point averages 
and fewer school absences will have higher HL and PL levels.

Materials and Methods
Participants and Study Design

In this cross-sectional preliminary study 268 high student 
(202 females, 66 males) from the Southern Croatia were in-

volved. The average age was 16.8 ± 1.3 years. The study was part 
of a wider research project previously initiated and approved by 
The Ethical Board of the University of Split, Faculty of Kinesiol-
ogy, on 23rd September 2021 (EBO: 2181-205-02-01-21-0011)

The study permitted the inclusion of participants who 
were attending the school during the school years 2020/2021, 
and 2021/2022, and who were successfully tested for all vari-
ables observed (HL, PL). Students (or parents/legal guardians 
for those younger than 18 years of age) were invited to sign 
their consent to participate in the study on a form, successive 
to ethical approval.

Variables and Measurement
The variables in this study included gender and age (in 

years), HL, PL and variables of scholastic achievement. 
The Croatian version of  the European Health Literacy Survey 

Questionnaire 47 (HLS-EU-Q47) was used to assess the HL level 
as it was previously demonstrated to be valid among Croatian 
adolescents (Geets Kesic et al., 2022). The questionnaire asked 
47 questions, relating to an individual’s capability to acquire, 
process and understand basic health information and related 
services, and so allowing them to make appropriate health deci-
sions or to obtain, understand, appraise and act upon it/them. A 
general index of HL was constructed using a 4-point Likert scale, 
with responses from very difficult—1 to very easy—4. The score 
was calculated through the formula: index = (mean − 1) × (50/3). 
Scoring was made on a scale of 0-50 where 0 was considered the 
lowest score and 50 the highest. The scoring index was separated 
into four sections of HL: inadequate (from 0 to 25); problematic 
(26–33); sufficient (34–42); excellent (43–50).

PL was assessed using self-administered tool which is a 
part of the Physical Literacy Assessment of Youth (PLAYself). 
PLAYself consists of four subscales: (i) affective and cognitive 
domain of PL; (ii) environment; (iii) literacy, numeracy and 
PL in different settings; and (iv) physical fitness (Jefferies et 
al., 2021). Maximum score is 100 (for subscales and for the 
total score) which represents the highest self-perceived PL. 
PLAYself was previously validated on the sample of Croatian 
adolescents (Gilic et al., 2022). To carry out all questionnaires 
(HLS-EU-Q47 and PLAYself) the platform SurveyMonkey 
(SurveyMonkey Inc., San Mateo, CA, USA) was used.

Scholastic achievement was assessed by academic achieve-
ment (grade point average - GPA) and school absences (ex-
cused and unexcused number of absences form school). The 
Constitution of the Republic of Croatia states that everyone is 
entitled to free compulsory education. The Ministry of Science, 
Education and Sport regulated the education process with the 
Primary and Secondary School Education Act, and the Ordi-
nance on the Manner, Procedures and Elements of the Eval-
uation of the Primary and Secondary School Students (Žiljak 
& Baketa, 2019). Croatian education system defines two cate-
gories of grading: conduct grading – 3-point descriptive scale 
(poor, good, exemplary) and grade point average (GPA). GPA 
is calculated as the arithmetic mean of all numerical grades and 
it forms a scale from one to five as: insufficient/failing grade 
(1.00-1.99), sufficient (2.00-2.49), good (2.50-3.49), very good 
(3.50-4.49) and excellent (4.50-5.00). Overall school absence 
was the number of absences in school hours in one year.

All scholastic data was collected from the class register 
book in the electronic format: e-Dnevnik. E-Dnevnik rep-
resents a joint between ICT and the traditional class register 
book as web application. It was developed in 2011/2012 by The 
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Croatian Academic and Research Network (CARNet) and its 
partners as the pilot-project “e-Schools”. The idea was to imple-
ment ICT in education system in order to enable simpler ac-
cess to different school data. One of major services developed 
and implemented by this project was e-Dnevnik. The advan-
tage of use of e-Dnevnik in school practice is its simplicity to 
keep students records, the monitoring of student progress, the 
possibility of analyzing collected statistical data and quick ac-
cess to information about individual student or class. The ICT 
integrated in e-Dnevnik, easy gives to teacher or other school 
staff (e.g., pedagogue) GPA and calculated absence for the in-
dividual students or for the class (Vrkić Dimić & Vidov, 2019).

Statistical Analysis
All variables were checked for normality of the distribu-

tions by Kolmogorov-Smirnov test. As a result, parametric sta-
tistics were calculated, and descriptive statistics were reported 
by means and standard deviations.

The analyses were done in several phases. As a preliminary 

(first) phase Pearson’s correlation coefficients were calculated. In 
the second phase participants were grouped into homogenous 
groups on the basis of scholastic variables by multivariate cluster 
analysis. Specifically, the Ward’s method of clustering based on 
Euclidian distances was used. Each participant was consequent-
ly allocated to appropriate number of clusters (homogenous 
groups), which was used as categorical factor in the next phases. 
Analysis of variance was calculated to establish the character-
istics of the formed clusters. Finally, discriminative canonical 
analysis (DISCRA) was calculated to evaluate the multivariate 
differences in HL and PL among established clusters. All analyses 
were gender-stratified. 

Statistica ver. 13.5 (Tibco Inc, Palo Alto, California, USA) 
was used for all analyses, and p-level of 0.05 was applied. 

Results
Table 1 presents descriptive statistics for study variables 

as well as correlations among variables for the total sample of 
subjects. PL and HL were weekly correlated (5% of the com-

Table 1. Descriptive statistics (Mean, SD – standard deviation) and Pearson’s correlations among variables – total sample

Mean SD Age PL HL GPA U_Absence

Age (years) 17.03 1.39

PL (score) 68.04 11.26 -0.02

HL (score) 38.07 6.53 0.14* 0.25*

GPA (score) 4.08 0.57 0.17* 0.08 0.12*

U_Absence (school hours) 2.89 1.69 0.21* -0.07 0.00 -0.29*

T_Absence (school hours) 69.70 47.11 0.03 -0.03 -0.08 -0.41* 0.32*

Note: PL – physical literacy, HL – health literacy, GPA – grade point average, U_Absence – number of unexcused absences, T_Absence - number 
of total hours of absence, * denotes significance of p < 0.05

mon variance), while GPA was poorly but significantly cor-
related with HL (less than 2% of the common variance). 

Descriptive statistics and correlations among variables for 

boys are presented in Table 2. In brief, apart from significant 
correlations among scholastic variables, no other coefficient 
reached statistical significance. 

Table 2. Descriptive statistics (Mean, SD – standard deviation) and Pearson’s correlations among variables – subsample of boys

Mean SD Age PL HL GPA U_Absence

Age (years) 17.15 1.29

PL (score) 68.05 11.04 0.05

HL (score) 37.98 6.51 0.02 0.08

GPA (score) 3.84 0.62 0.18 -0.07 0.01

U_Absence (school hours) 3.55 2.40 0.35* -0.12 -0.02 -0.22

T_Absence (school hours) 71.32 48.70 0.05 0.23 -0.02 -0.33* 0.29*

Note: PL – physical literacy, HL – health literacy, GPA – grade point average, U_Absence – number of unexcused absences, T_Absence  - number of 
total hours of absence, * denotes significance of p < 0.05

Table 3. Descriptive statistics (Mean, SD – standard deviation) and Pearson’s correlations among variables – subsample of girls

Mean SD Age PL HL GPA U_Absence

Age (years) 16.99 1.42

PL (score) 68.03 11.36 -0.05

HL (score) 38.10 6.55 0.18* 0.31*

GPA (score) 4.16 0.53 0.19* 0.15* 0.17*

U_Absence (school hours) 1.67 1.31 0.15* -0.05 0.01 -0.27*

T_Absence (school hours) 69.16 46.69 0.03 -0.12 -0.10 -0.46* 0.37*

Note: PL – physical literacy, HL – health literacy, GPA – grade point average, U_Absence – number of unexcused absences, T_Absence - number of 
total hours of absence, * denotes significance of p < 0.05
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When calculated for girls, HL and PL were weekly but sig-
nificantly correlated with GPA (less than 3% of the common 
variance). Generally, girls with higher GPA had better PL and 
HL (Table 3). 

Figure 1 presents the hierarchical tree clustering of the 

boys according to their scholastic achievement. As evident, 
two homogenous groups were formed (Cluster 1 and Cluster 
2), each containing a similar number of participants. Addi-
tional ANOVA evidenced better scholastic achievement in 
boys grouped in Cluster 1 (p < 0.05). 

Figure 1. Multivariate clustering of boys based on scholastic variables.

Figure 2. Multivariate clustering of girls based on scholastic variables.

Clustering of the girls on the basis of the scholastic vari-
ables is presented in Figure 2. In this subsample, three clusters 
were formed. ANOVA evidenced the best scholastic achieve-

ment in members of Cluster 1 (p < 0.05), with significant 
post-hoc differences between Cluster 1 and the remaining two 
clusters. 

DISCRA did not reveal significant differences between 
Clusters for boys (Table 4). However, DISCRA revealed multi-
variate differences amng Clusters formed on the basis of scho-
lastic achievement in girls (Table 5). In brief, Root 1 reached 

statistical significance, evidencing the highest PL and HL in 
girls grouped in Cluster 1 (note that Cluster 1 consisted of girls 
who achieved the best scholastic achievement; please see pre-
viously). 
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Discussion
The gender-stratified approach we applied herein was ev-

idently appropriate. In brief, while scholastic factors were not 
significantly associated with PL and HL in boys, our analy-
ses showed a significant association between these variables 
in girls. Although the correlation was generally low, the rel-
ative consistency of the associations (PL and HL were almost 
identically associated with scholastic factors in girls) deserves 
specific attention regarding study aims. 

We initially hypothesized that scholastic factors would be 
positively associated with both observed types of literacy (PL 
and HL). Indeed, it was logical to expect that better scholastic 
achievement, despite the type of variable observed, would be 
an indicator of better HL and PL. To the best of our knowl-
edge, this is one of the first investigations which directly ob-
served mentioned relationships in southeastern Europe and 
almost certainly the first one on the territory of former Yugo-
slavia. However, previous studies in other regions support our 
findings (Nelson & Gordon-Larsen, 2006; Schmitz et al., 2002; 
Whatnall et al., 2019). 

The positive association between scholastic achievement 
observed throughout school-grades (i.e., grade point average) 
with HL and PL is relatively straightforward. Namely, both PL 
and HL can be taught (de Albuquerque et al., 2022). Therefore, 
it is logical that students with better grades will have better 
knowledge incorporated in PL and HL questionnaires, either 
simply by better “general knowledge” obtained from various 
school subjects (i.e., biology, chemistry, physical education), 
or by specific learning about the topics evaluated in PL and 

HL questionnaires. 
When it comes to a positive association between other 

scholastic variables we have observed (e.g., absences) with PL 
and HL, the explanation is relatively logical, although it doesn’t 
seem so at first sight. Namely, scholastic factors are known to 
be intercorrelated. It means that students with better grades 
are less likely to be (frequently) absent from school. Although 
we didn’t specifically discuss it in our study, previous research 
done in the territory of the former Yugoslavia consistently 
confirmed it (Idrizovic et al., 2015; Zubak et al., 2018). While 
the causality of the association between scholastic variables is 
not within this research’s scope of this research, it will not be 
discussed in detail. 

The findings that scholastic factors were correlated with PL 
and HL solely in girls is probably a result of several “mech-
anisms”. First, the most logical explanation is related to the 
number of subjects and the fact that we observed three times 
more girls than boys. Simply statistically, the number of sub-
jects increases the degrees of freedom and the probability and 
statistical significance (Huck, 2008). However, it seems that 
this was not the main mechanism of gender-specific associ-
ations since correlation coefficients in girls were somewhat 
higher than in boys (please see Results for details). Therefore, 
it is more likely the fact that we observed one specific edu-
cational program (vocational school, including future health 
professionals) resulted in (more) systematic development of 
all types of knowledge in girls than in boys. To support such a 
notion, we must mention that girls had better grades and bet-
ter results in HL and PL than boys. This could imply that girls 

Table 4. Discriminant canonical analysis for boys – 
multivariate differences between clusters based on scholastic 

variables in health literacy (HL) and physical literacy (PL)

Root 1

PL 0.65

HL -0.55

Wilks Lambda 0.96

Canonical R 0.18

p-level 0.34

Centroid: Cluster 1 0.18

Centroid: Cluster 2 -0.16

Table 5. Discriminant canonical analysis for girls – multivariate differences 
among clusters based on scholastic variables in health literacy (HL) and 

physical literacy (PL)

Root 1 Root 2

PL 0.71 -1.00

HL 0.93 -0.36

Wilks Lambda 0.94 0.98

Canonical R 0.20 0.10

p-level 0.03 0.13

Centroid: Cluster 1 0.26 0.01

Centroid: Cluster 2 -0.16 -0.10

Centroid: Cluster 3 -0.19 0.20
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with better grades are more aware of the importance of health 
and have better health information.

Despite the previous discussion, the fact that studied cor-
relations between scholastic variables with PL did not reach 
statistical significance among boys deserves certain attention. 
Once again, the most probable reason is the specificity of the 
sample of participants involved in our research. Precisely, 
students attending vocational high schools, such as the one 
studied here, are known to have worse health habits (e.g., in-
creased sedentary time and lower physical activity levels) than 
academic high school students (Štefan et al., 2020).

Furthermore, as authors were directly involved in working 
with similar students (the study’s first author was a teacher, 
and the second author was a school principal), we can state 
that only a few students (particularly boys) were actively in-
volved in sports. It is important since the sport is one of the 
main agents that promote physical activity levels among boys, 
and directly and indirectly influences health habits by fostering 
the development of PL (Sunda et al., 2022). Additionally, sport 
is the primary source of physical activity which is one of the 
paramount health promoting behaviours, and as such is also 
linked to HL (Buja et al., 2020). Thus, as boys included in our 
study didn’t practice sports to a greater extent, it is somewhat 
logical that the association between scholastic variables and 
literacies (HL and PL) did not reach statistical significance. 
This result deserves special attention from the perspective of a 
school and especially school pedagogues. 

Namely, regarding adolescents not participating in sports 
activities which is the primary source of developing both HL 
and PL, those literacies should be embedded in the school 
curriculum. Indeed, school-based health promotion practices 
and embedding HL curricula are key agents for flourishing HL 
in young people (Schulenkorf et al., 2021). Schools are iden-
tified as venues for promoting health and health education as 
schools can reach all school-aged children without regarding 
their economic or social background (St Leger, 2001).

 
Conclusion

Although our results showed relatively weak associations 
between scholastic achievement with HL and PL, it seems that 
the problem of the influence of education on HL and PL de-
serves attention. Namely, while correlations were significant 
for girls, lack of association in boys could direct future studies 
in evidencing correlations between specific types of knowl-
edge with HL and PL. 

The main study limitation comes from the fact that we 
studied one specific sample of participants, students from a 
vocational school in one region of Croatia. Therefore, specific 
biases could exist and consequently could influence the re-
sults. Therefore, adolescents from other regions and schools 
should be observed in future studies. 

It is globally accepted that both HL and PL should be de-
veloped, especially in adolescence. Consequently, it is neces-
sary to evaluate its correlates and implement and evaluate pro-
grams to improve PL and HL as determinants of health. There-
fore, school authorities should be informed of results obtained 
herein, especially on the evident lack of associations between 
scholastic achievement, PL, and HL in high-school boys.
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