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University of West Bohemia, Pilsen, Czechia

Background and aim: The sustainability of individuals’ health is not solely
dependent on medical interventions but also on the adoption of healthy lifestyle
behaviors. The aim of this study was to examine the effect of physical literacy
on sustainable healthy lifestyle behaviors in adolescents and to investigate the
mediating role of physical activity attitude in this relationship.

Methods: Physical literacy was defined as the independent variable, sustainable
healthy lifestyle as the dependent variable, and physical activity attitude as
the mediator. Data were collected from a total of 750 voluntary participants
(mean age = 15.71 + 0.99) using the Perceived Physical Literacy Instrument for
Adolescents (PPLI), the Lifestyle of Health and Sustainability Scale (LOHAS), and
the Youth Physical Activity Attitude Scale (YPAAS). The total score and subscale
interpretations of these instruments were considered in the analyses. Ethical
approval was obtained, and informed consent was secured from guardians,
as well as assent from the adolescents. Data were analyzed using correlation,
regression, and structural equation modeling (SEM), with a significance threshold
setat p < 0.05.

Results: The findings revealed a significant and positive relationship between
physical literacy and a sustainable healthy lifestyle (r = 0.484, p < 0.001). Physical
activity attitude was also significantly correlated with both physical literacy
(r=0.447, p<0.001) and sustainable healthy lifestyle (r=0.400, p < 0.001).
SEM results indicated that physical literacy directly (f = 0.519) and indirectly
(p = 0.139) through physical activity attitude significantly influenced sustainable
healthy lifestyle behaviors. The model explained 28% (R? = 0.28) of the variance
in sustainable healthy lifestyle behaviors.

Conclusion: These results highlight that physical activity attitude plays a partial
mediating role in the relationship and demonstrate that physical literacy is not
merely a cognitive or skill-based construct, butacomprehensive competency that
shapes adolescents’ attitudes and behaviors. Accordingly, education and health
policies aimed at promoting physical literacy should be supported by holistic
strategies that also target attitude transformation. The findings contribute to the
theoretical literature and highlight the importance of multifaceted intervention
models in promoting healthy lifestyle behaviors among adolescents.
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1 Introduction

Recent research indicates that maintaining and enhancing
individuals’ quality of life is achievable not only through medical
interventions but also by adopting healthy lifestyles (Das, 2025; Safeer
and Lucik, 2023). A healthy lifestyle encompasses a range of
multidimensional behaviors, including regular physical activity,
balanced nutrition, sufficient sleep, stress management, and avoidance
of harmful habits (Grover et al., 2023). Adolescence, in particular,
represents a critical developmental phase during which lifelong
health-related habits are established. The adoption of healthy lifestyle
behaviors during this period plays a decisive role in determining an
individual’s future health status and quality of life (Chaku and Davis-
Kean, 2024; Rowland, 2007). However, the sustainability of a healthy
lifestyle is not only linked to behavioral choices but also to the
cognitive, affective, and behavioral components that drive these
choices (Akhtar, 2023; Kang et al., 2023; Sultan and Nag, 2020). In this
context, the concept of physical literacy has increasingly gained
attention at the intersection of health and education, referring to the
knowledge, skills, attitudes, and motivation necessary for individuals
to lead active lives.

According to the International Physical Literacy Association
(2025) (IPLA), physical literacy is defined as “the motivation,
confidence, physical competence, knowledge, and understanding to
value and take responsibility for engaging in physical activities for life”
This holistic perspective recognizes four widely accepted pillars of
physical literacy: (i) affective (motivation and confidence), (ii) physical
(competence and motor skills), (iii) cognitive (knowledge and
understanding), and (iv) behavioral/participation (drive and
opportunities for engagement across the lifespan). Situating physical
literacy within its monist philosophical roots with phenomenological
and existential influences further underscores that movement is
conceived as an embodied experience. Thus, physical literacy should
not be viewed merely as the sum of “skills+knowledge” but as an
integrated competence that sustains participation and engagement
throughout life.

Building on this holistic definition, physical literacy provides the
foundation for individuals’ participation in physical activities by
integrating motor skills, physical competence, motivation, confidence,
and knowledge, thereby supporting lifelong engagement in physical
activity (Nurjanah et al., 2025). This ontological framing directly
supports the rationale for the present study’s hypotheses and clarifies
why attitudes particularly toward physical activity are expected to
mediate the pathway between physical literacy and sustainable healthy
lifestyle behaviors. Evidence supporting the notion that physical
literacy promotes greater participation in physical activities, positively
influences healthy lifestyle behaviors, and supports psychosocial well-
being is growing in the literature (Carl et al., 2022; Fang and Zhang,
2024; Melby et al., 2022; Urbano-Mairena et al., 2023). Nevertheless,
to better understand the relationship between physical literacy and a
sustainable healthy lifestyle, it is necessary to analyze potential
mediating variables. Investigating the mediating role of physical
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activity attitude in this relationship is crucial for both deepening the
theoretical framework and developing practical strategies.

An individual’s attitude toward physical activity is considered a
key variable in sustaining this behavior (Kudubes et al., 2022). Physical
activity attitude can be defined as an individual’s cognitive, affective,
and behavioral predisposition toward engaging in physical activity,
reflecting beliefs, emotions, and tendencies that influence participation
(Ajzen, 1991; Graham et al., 2011). Positive attitudes toward physical
activity increase the likelihood of maintaining regular participation,
whereas negative attitudes adversely affect engagement and continuity
(Kudubes et al., 2022; Szakaly et al., 2017). Particularly for adolescents,
factors such as social environment, self-confidence, achievement
perceptions, and body image significantly influence their attitudes
toward physical activity (Graham et al., 2011; Mabry et al., 2003; Oja
and Piksoot, 2022). Therefore, it is essential to investigate whether
physical literacy fosters positive attitudes toward physical activity and,
in turn, contributes to the sustainability of a healthy lifestyle.

The present study aims to examine the effect of physical literacy
on the sustainable healthy lifestyle of adolescents and to explore the
mediating role of physical activity attitude in this relationship.
Accordingly, it is hypothesized that physical literacy has a direct and
positive effect on sustainable healthy lifestyle, that physical literacy
positively influences physical activity attitude, and that physical
activity attitude has a direct and positive effect on sustainable healthy
lifestyle. It is also hypothesized that physical activity attitude partially
mediates the relationship between physical literacy and sustainable
healthy lifestyle. It is expected that the findings will contribute to the
theoretical knowledge base while also providing guidance for
education policies, health programs, and intervention strategies
targeting youth.

2 Methodology
2.1 Study group

In this study, the required minimum sample size was determined
using the G*Power software (version 3.1.9.7; University of Diisseldorf,
Diisseldorf, Germany). The power analysis was based on an effect size
0f 0.03, a significance level (a) of 0.05, a statistical power (1-/3) of 0.95,
and a predictor count of 3. Based on these parameters, the minimum
number of participants required was calculated to be 577. To exceed
the recommended threshold and enhance statistical robustness, a total
of 750 participants were voluntarily included in the study. The sample
was selected through purposive sampling. Participants consisted of
high school students enrolled in formal education in various schools
across Tiirkiye, who were actively attending school during the data
collection period and voluntarily agreed to participate in the study. To
be included in the sample, individuals had to be between 14 and
17 years of age, be registered as full-time students in formal education
institutions, be cognitively and physically capable of completing the
data collection instruments, and provide informed assent. Given that

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1661080
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

ilbak et al.

participants were under the age of 18, written informed consent was
also obtained from their parents or legal guardians. Individuals with
severe physical or cognitive impairments, incomplete or inaccurate
responses to measurement tools, or who failed to complete the data
collection process were excluded from the study. The research process
was conducted in full compliance with the ethical principles outlined
in the Declaration of Helsinki and relevant ethical standards.
Throughout the study, all personal data were handled with strict
confidentiality. Detailed demographic characteristics of the
participants are presented in Table 1.

Table 1 presents the demographic characteristics of the study
sample, which consisted of 750 adolescents (54.8% female, n = 411;
45.2% male, n = 339). The participants’ mean age was 15.71 years
(SD =0.99), mean height was 170.24 cm (SD =9.12), and mean
weight was 60.94 kg (SD = 12.38).

2.2 Research model

This study was conducted within the framework of a relational
survey design. In the theoretical model, physical literacy was
conceptualized as the independent variable, sustainable healthy
lifestyle as the dependent variable, and attitude toward physical
activity as the mediating variable. The model aimed to explain the
potential causal relationships among these variables and to empirically
test them using Structural Equation Modeling (SEM). The analysis
was based on data obtained from 750 high school students who met
the inclusion criteria. Ethical approval for the study was obtained from
the Social and Humanities Research and Publication Ethics
Committee of Inénii University (Approval No: 17; Date: April 28,
2025). The research was conducted in full compliance with ethical
principles, and all responsibilities concerning participant rights and
research integrity were rigorously upheld. The model is presented in
Figure 1, and the study sought to evaluate the hypothesized direct and
indirect effects among the specified constructs.

2.3 Data collection tools

The data collection tools used in this study were carefully
structured to minimize the cognitive load on participants and to
ensure that the response process progressed naturally, meaningfully,
and in a motivating flow. The sequence of scale administration
followed a gradual structure, moving from general to more specific
and cognitively demanding content. In the initial stage, a Demographic

TABLE 1 Demographic characteristics of the participants.

Variable | xS
Age (years) 15.71 0.99
Height (cm) 170.24 9.12
Weight (kg) 60.94 1238
n %
Male 339 45.20
Gender
Female 411 54.80

X, mean; SD, standard deviation.
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Information Form was administered to collect basic demographic data
such as age, gender, height, and weight. Following this, participants’
general attitudes toward physical activity were assessed using the
Youth Physical Activity Attitude Scale. In the second stage, deeper
cognitive constructs related to subjective evaluations and individual
awareness of physical activity were targeted by administering the
Perceived Physical Literacy Instrument for Adolescents. Finally, the
Lifestyle of Health and Sustainability Scale was used to
comprehensively assess not only health behaviors but also
environmental awareness, sensitivity to sustainability, and lifestyle
preferences. This structured flow aimed to maintain participants’
interest and motivation throughout the process, ensuring a natural
continuity of responses and enhancing the reliability of the data
collection procedure.

2.3.1 Lifestyle of Health and Sustainability Scale

In this study, the Lifestyle of Health and Sustainability Scale,
originally developed by Choi and Feinberg (2021) and adapted into
Turkish by Gokkaya (2024), was employed to assess individuals’
sustainable healthy lifestyle behaviors. The original version of the scale
consists of 28 items; however, the Turkish adaptation includes 24
items. The scale uses a 5-point Likert-type response format ranging
from 1 (“Strongly Disagree”) to 5 (“Strongly Agree”). The Lifestyle of
Health and Sustainability Scale consists of six sub-dimensions:
physical fitness, mental health, emotional health, spiritual health,
environmentalism, and social awareness. The minimum score
obtainable from the scale is 24, while the maximum score is 120.
Higher scores reflect a healthier and more sustainable lifestyle,
whereas lower scores indicate less healthy and sustainable lifestyle
behaviors. In the Turkish adaptation study conducted by Gokkaya, the
internal consistency of the scale was reported with a Cronbach’s alpha
coefficient of 0.895. Confirmatory factor analysis (CFA) conducted in
the same adaptation study indicated an acceptable model fit, with the
following indices: y*/df = 1.895, CFI = 0.950, TLI = 0.941, GFI = 0.909,
IFI = 0.950, and RMSEA = 0.050. In the current study, the Cronbach’s
alpha internal consistency coeflicient was calculated as 0.717. CFA
conducted using the present sample also confirmed the structural
validity of the Turkish version of the scale, yielding satisfactory fit
indices: y*/df=2.474, CFI1=0.921, TLI=0.904, GFI=0.985,
IFI = 0.922, and RMSEA = 0.047. These results indicate that the scale
is a valid and reliable tool for assessing sustainable healthy lifestyle
behaviors in Turkish adolescents.

2.3.2 Perceived Physical Literacy Instrument for
Adolescents

To assess adolescents’ levels of physical literacy, the Perceived
Physical Literacy Instrument for Adolescents, developed by Sum et al.
(2018) and adapted into Turkish by Yilmaz and Kabak (2021), was
utilized in this study. The scale consists of 9 items and employs a
5-point Likert-type format (1 = Strongly Disagree, 5 = Strongly
Agree). The Perceived Physical Literacy Instrument for Adolescents
consists of three sub-dimensions: Knowledge and Understanding,
Self-expression and Communication with Others, and Sense of Self
and Self-confidence. The minimum score obtainable from the scale is
9, while the maximum score is 45. Higher scores indicate higher levels
of perceived physical literacy among adolescents. In the Turkish
adaptation study conducted by Yilmaz and Kabak, the scale
demonstrated high internal consistency, with a Cronbach’s alpha
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FIGURE 1
Structural model of the relationships among physical literacy, physical activity attitude, and sustainable healthy lifestyle.

coefficient of 0.900. Confirmatory factor analysis (CFA) results from
the same adaptation study indicated an acceptable model fit, with the
following fit indices reported: y* = 146.326, df =69, CFI=0.97,
TLI =0.97, RMSEA =0.061, and SRMR =0.082. These results
provided strong support for the structural validity of the Turkish
version of the scale. In the current study, the scale also showed
satisfactory internal consistency (Cronbach’s alpha = 0.811). CFA
conducted with the present sample yielded the following fit indices:
yldf =428, CFI=0.963, TLI=0.942, RMSEA =0.066, and
SRMR = 0.034. These findings confirm that the Turkish version of the
scale retains a strong structural validity when applied to the current
adolescent sample.

2.3.3 Youth Physical Activity Attitude Scale
(YPAAS)

The Youth Physical Activity Attitude Scale (YPAAS), developed
by Simonton et al. (2021) and adapted into Turkish by Uyhan et al.
(2023), was used in this study to assess children’s and adolescents’
attitudes toward physical activity. The scale consists of 12 items and is
rated on a 5-point Likert-type scale (1 = Definitely No, 5 = Definitely
Yes). The YPAAS includes two sub-dimensions: Positive Attitudes
(seven items; score range 7-35) and Negative Attitudes (5 items; score
range 5-25). Higher scores on the positive subscale indicate more
favorable attitudes toward physical activity, whereas higher scores on
the negative subscale reflect more unfavorable attitudes. In the
interpretation of the overall scale, the subscales are typically examined
separately, since summing the two dimensions may obscure
differences (e.g., high positive and high negative scores could yield
similar totals). In this study, we calculated the mean scores for each
sub-dimension separately to provide a more accurate interpretation of
adolescents’ attitudes toward physical activity. This approach allowed
us to distinguish between positive and negative attitudes rather than
relying solely on a combined score. The original scale demonstrated
high internal consistency, with a Cronbach’s alpha coefficient reported
to be above 0.800. In the present study, the internal consistency of the
Turkish version was also found to be high, with a Cronbach’s alpha of
0.852. Confirmatory factor analysis (CFA) results reported in the
Turkish adaptation study indicated an acceptable model fit, with the
following indices: y*/df = 1.55, CFI = 0.97, GFI = 0.97, NFI = 0.93,
IFI = 0.97, and RMSEA =0.040. In the current study, CFA was
performed again to validate the scale’s structure within the sample,
and the following fit indices were obtained: y*/df = 3.69, CFI = 0.94,
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GFI =0.99, NFI = 0.92, IFI = 0.94, and RMSEA = 0.060. These results
provide strong evidence supporting the structural validity of the
Turkish version of the scale when applied to the current
adolescent population.

2.4 Data collection procedure

Participants were informed in advance about the purpose, scope,
and confidentiality principles of the research, and the data collection
process was conducted entirely on a voluntary basis. Data were
collected between May 12 and May 16, 2025, in classroom settings at
high schools, under the direct supervision of trained researchers
experienced in adolescent research and field implementation. All data
collection took place during regular class hours but outside of
examination periods, in order to minimize distractions and
psychological stress. Prior to participation, an informed consent form
was presented to all students, clearly stating that participation was
voluntary, that responses would be used exclusively for scientific
purposes, and that all personal information would be kept strictly
confidential. Since the participants were under the age of 18, an
information letter explaining the study’s aims, scope, ethical principles,
and confidentiality procedures, together with a written informed
consent form, was sent to parents/legal guardians via the school
administration. Only students whose parents/legal guardians signed
and returned the consent forms were allowed to participate in the
study. In addition, adolescents themselves provided informed assent
before completing the questionnaires. Participants were explicitly
reminded that there were no right or wrong answers and were
encouraged to respond honestly to reduce social desirability bias. The
data collection was conducted using a structured questionnaire form
developed in line with the study’s objectives. Demographic
information was collected first, followed by the administration of the
measurement instruments in a predetermined sequence. To ensure
data completeness and integrity, all scale items were required to
be answered. The average duration of participation was approximately
15 min per respondent. Special attention was paid to maintaining
participant motivation, particularly due to the relatively lengthy
structure of the Lifestyle of Health and Sustainability Scale (24 items)
in combination with the other instruments. The data collection
environment was kept quiet, organized, and free from distractions.
Clear verbal and written instructions were provided to ensure
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participants fully understood the process, reduce fatigue, and enhance
response accuracy. All responses were anonymized and were not
linked to any identifying information. The collected datasets were
securely stored in digital environments and used solely for the
purposes of this study.

3 Data analysis

The analysis of the data obtained from the study was conducted
using JASP statistical software (version 0.18.3.0; University of
Amsterdam, Amsterdam, the Netherlands). The normality of the data
distribution was assessed by examining skewness and kurtosis values,
ensuring they fell within the +2 range (IKim, 2013; Mishra et al., 2019;
Tabachnick and Fidell, 2019). The analyses confirmed that the data
met the assumption of normal distribution. In the calculation of the
total score for the Youth Physical Activity Attitude Scale (YPAAS), the
total score of the Negative Attitudes sub-dimension was reverse-
coded, and then combined with the Positive Attitudes sub-dimension
to obtain the overall Physical Activity Attitude (PAA) score used in the
analyses. Accordingly, Pearson correlation analysis was conducted to
determine the relationships among the variables. Before structural
equation modeling (SEM), several assumptions were evaluated.
Linearity was visually checked through scatterplots. Multicollinearity
was assessed via tolerance and variance inflation factor (VIF) values,
all of which remained within acceptable limits (VIF < 5, Tolerance >
0.20) (Hair et al., 2014).

In the research model, physical literacy was positioned as the
independent variable, sustainable healthy lifestyle as the dependent
variable, and attitude toward physical activity as the mediating
variable. To test the statistical significance of the mediation effect, a
bootstrapping method with 5,000 resamples was employed. The
resulting 95% confidence intervals were examined to evaluate the
significance of indirect effects; the absence of zero within these

TABLE 2 Findings on direct, indirect and mediating effects.

Direct effects

10.3389/fpsyg.2025.1661080

intervals indicated statistically significant mediation effects (Preacher
& Hayes, 2008). In addition to bootstrap-ping, z-values were also
reported (Table 2) to further support the robustness of the mediation
analysis. For all statistical analyses, a significance threshold of p < 0.05
was adopted.

4 Results

The findings obtained within the scope of the study are presented
below through tables and figures. In this context, the relationships
between physical literacy, sustainable healthy lifestyle, and physical
activity attitude are shown in Table 3.

As shown in Table 3, the mean score of SHL was 3.20 (SD = 0.57),
PL was 3.72 (SD = 0.74), and PAA was 3.53 (SD = 0.74). A significant
positive correlation was found between PL and SHL (r=0.484,
P <0.001). There was also a significant positive correlation between
PL and PAA (r = 0.447, p < 0.001). Furthermore, SHL and PAA were
significantly positively correlated (r = 0.400, p < 0.001).

As presented in Table 2, the mediation analysis results indicate
that the direct effect of physical activity attitude (PAA) on sustainable
healthy lifestyle (SHL) was statistically significant [$ = 0.229, z = 6.588,
95% CI (0.161, 0.297), p < 0.001], representing a small-to-moderate
effect size. The direct effect of physical literacy (PL) on SHL was also
significant [ = 0.519, z = 11.001, 95% CI (0.427, 0.611), p < 0.001],
corresponding to a large effect size. Likewise, the direct effect of PL on
PAA was statistically significant [£ = 0.608, z = 13.697, 95% CI (0.521,
0.695), p < 0.001], also indicating a large effect size.

In terms of indirect effects, the effect of PL on SHL through PAA
was significant [ = 0.139, z = 5.937, 95% CI (0.093, 0.185), p < 0.001],
reflecting a small-to-moderate effect size. Regarding total effects, the
overall effect of PL on SHL was statistically significant [ = 0.658,
z=15.163, 95% CI (0.573, 0.743), p < 0.001], interpreted as a large
effect size.

%95 Confidence interval

Std. error z-value Jo)
PAA - SHL 0.229 0.035 6.588 <0.001 0.161 0.297
PL - SHL 0519 0.047 11.001 <0.001 0.427 0.611
PL - PAA 0.608 0.044 13.697 <0.001 0.521 0.695

%95 Confidence interval

Std. error = z-value fo)

‘ PL ‘ — 0.023 5.937 <0.001 0.093 0.185

%95 Confidence interval

Total effects

Std. error z-value p
PL — SHL 0.658 0.043 15.163 <0.001 0.573 0.743
The variance explained R?
SHL 0.276 ‘
PAA 0.200 ‘
PL, physical literacy; SHL, sustainable healthy lifestyle; PAA, physical activity attitude.
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TABLE 3 Means, standard deviations, skewness, kurtosis, and correlations among study variables.

Variables PL SHL PAA X SD Skewness Kurtosis
PL - 0.484%*%* 0.447%%* 3.72 0.74 —0.626 0.353
SHL - - 0.400%* 3.20 0.57 —0.368 0.881
PAA - - - 3.53 0.74 —0.483 0.366

PL, physical literacy; SHL, sustainable healthy lifestyle; PAA, physical activity attitude. **p < 0.001.

The variance explained (R*) by PL and PAA on SHL was 28%,
while PL explained 20% of the variance in PAA.

Figure 2 presents the structural equation model that investigates
the mediating role of physical activity attitude (PAA) in the
relationship between physical literacy (PL) and sustainable healthy
lifestyle (SHL). As shown in the model, the direct effect of PL on PAA
is positive (f=0.61). Similarly, the direct effect of PL on SHL is
positive (f = 0.52). Additionally, the direct effect of PAA on SHL is
also positive (#=0.23). The values placed inside the squares
(PL = 0.54; PAA = 0.80; SHL = 0.72) do not represent R* coefficients;
rather, they indicate the internal consistency reliability of the
constructs within the model. The actual R* values are reported
separately in Table 2.

5 Discussion

This study was conducted to examine the effect of physical literacy
on sustainable healthy lifestyle among adolescents and to determine
the mediating role of physical activity attitude in this relationship. The
findings reveal that the structure of these relationships is both
significant and meaningful.

A significant and positive relationship was found between physical
literacy and sustainable healthy lifestyle. This finding is consistent with
Whitehead’s (2010) definition of physical literacy as a construct that
supports lifelong participation in physical activity. Similarly, Caldwell
etal. (2020) also found a positive association between physical literacy
and healthy lifestyle behaviors among young individuals. These
findings align with the conceptual model proposed by Cairney et al.
(2019), which positions physical literacy as a key determinant of
health through its influence on both physical behavior and biological
systems. These results confirm that physical literacy contributes not
only to immediate physical engagement but also to long-term health-
promoting behaviors. By emphasizing physical literacy as an
integrated competence rather than a simple sum of knowledge and
skills, the study underscores its philosophical grounding and its
relevance to sustainable health behaviors. These results suggest that
physical literacy is not merely a set of knowledge and skills but a
comprehensive competence that directs behaviors. In particular, it
encompasses cognitive, affective, and motivational dimensions, all of
which are essential in shaping lifestyle choices in adolescence a period
marked by habit formation and identity development (Steinberg, 2014;
Sawyer et al., 2012).

The significant positive relationship between physical literacy and
physical activity attitude is also noteworthy. As demonstrated in the
study by Oztiirk et al. (2023), increases in physical literacy levels
positively influence both participation in physical activities and
attitudes toward them. Furthermore, according to Ajzens (1991)
Theory of Planned Behavior, attitude is considered a critical
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antecedent in guiding individual behavior, supporting the idea that
physical literacy plays a fundamental role in transforming attitudes
into behavior. This suggests that strengthening physical literacy can
foster more favorable attitudes toward physical activity, which in turn
may support healthier lifestyle choices an interpretation consistent
with both theory and prior evidence.

One of the most important findings of the study is that physical
activity attitude serves as a significant mediator between physical
literacy and sustainable healthy lifestyle. This highlights that the
impact of physical literacy on behavioral outcomes largely occurs
through affective components. Woolley et al. (2024) reported that
positive emotions are associated with physical literacy, with 73% of
students experiencing such emotions during physical education
classes. Similarly, Melby et al. (2022) and Blain et al. (2020) emphasized
that physical literacy positively influences physical activity behaviors,
with attitudes and emotional processes playing a key role. These
findings underline the importance of positive physical activity
attitudes in forming sustainable healthy living habits. In other words,
without the development of a positive attitude, physical knowledge
and skills alone may not translate into desired health behaviors. Thus,
a positive attitude toward physical activity can be considered a critical
bridge for adolescents in adopting a healthy lifestyle. This mediating
mechanism underscores the importance of targeting emotional and
motivational variables in health promotion programs, particularly for
younger populations who are still developing self-regulation and goal-
setting capacities (Steinberg, 2014; Gestsdottir and Lerner, 2008).

Moreover, the variance explained by the model is remarkable. The
fact that physical literacy and physical activity attitude together
explain 28% of the variance in sustainable healthy lifestyle indicates
the importance of evaluating these two constructs together. While this
percentage reflects a moderate level of explanatory power, it also
implies that other factors such as family support (Tabrizi et al., 2024),
peer influence (Yang, 2024), environmental access (Zsikai et al., 2023),
and digital media use (Bustomi and Prihayati, 2024) may contribute
significantly to adolescents’ health behaviors and should be examined
in future studies. Additionally, exploring potential differences across
subgroups such as gender using metric or scalar invariance testing in
future research could provide further insights into the robustness of
these relationships. This proportion suggests that educational
programs should not be limited to knowledge transfer but should also
include content aimed at developing positive attitudes. Furthermore,
implementing experiential and emotionally engaging physical
education curricula may amplify the impact of such programs, leading
to more enduring behavioral outcomes.

In this regard, the current study not only fills a theoretical gap but
also provides important insights for practical applications. Health and
education programs targeting youth may increase their effectiveness
by incorporating both the development of physical literacy and the
structures that shape individual attitudes. Specifically, a dual focus on
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Mediation model of physical activity attitude between physical literacy and sustainable healthy lifestyle.

skill acquisition and attitudinal change may enhance long-term
program sustainability and youth engagement. Future research could
also include objective measures such as accelerometry or fitness
indicators at least in subsamples to triangulate findings and reduce
potential common method variance. Future research may also benefit
from longitudinal designs to examine how these variables interact
over time, and from including qualitative data to better understand
adolescents’ lived experiences related to physical activity and health
behaviors. To reduce potential biases inherent in self-report measures
and to improve methodological rigor, future studies might incorporate
objective metrics such as accelerometry or fitness indicators at least
within subsamples, as well as longitudinal designs to observe changes
over time. Including qualitative approaches could also enrich
understanding by capturing adolescents’ lived experiences related to
physical activity and health behaviors. Additionally, adopting more
inclusive designs that consider adolescents with disabilities or chronic
conditions would align with the principle that physical literacy is a
competence for all individuals and ensure that educational and
research applications are genuinely accessible.

This study has several limitations. The cross-sectional design does
not allow for causal interpretations of the observed relationships. Self-
report-based data may have introduced subjective biases into the
measurements. The purposive sampling of participants from a limited
number of schools in Turkey restricts the generalizability of the
findings and may overlook potential cultural or regional differences.
Measurement invariance across subgroups (e.g., gender or age) was
not tested, which prevented the examination of possible group
differences. The short, single-time data collection period does not
permit the investigation of longitudinal changes. Finally, adolescents
with disabilities or chronic conditions were not included, which limits
the inclusiveness of the findings.

Despite these limitations, the study has several notable strengths.
First, the sample size was large (n = 750) and determined a priori via
power analysis, enhancing statistical precision and the stability of
parameter estimates. Second, participants were recruited from
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multiple schools across Tiirkiye, improving ecological validity and the
relevance of the findings to real-world educational settings. Third,
we used validated instruments with demonstrated reliability and
construct validity in both prior adaptation studies and the current
sample (e.g., satisfactory Cronbach’s alpha coeflicients and acceptable
CFA fit indices reported in the Methods section). Fourth, the
hypothesized mediation model was tested using structural equation
modeling with 5,000 bootstrap resamples, providing robust inferences
for indirect effects. In addition, the balanced gender distribution and
standardized, supervised in-class data collection procedures likely
reduced procedural variability and supported data quality.
Collectively, these strengths increase confidence in the internal
consistency of the measures, the robustness of the mediation findings,
and the practical utility of the results for school-based
health promotion.

Nevertheless, it is equally important to acknowledge certain
methodological constraints that may limit the generalizability and
causal interpretation of the findings. However, given the cross-
sectional design and purposive sampling, these conclusions should
be interpreted as associations consistent with theoretical expectations
rather than definitive causal evidence. Although the current study
offers valuable insights, future research is needed to examine
additional mediators and contextual factors such as peer dynamics,
school climate, or digital media habits that may influence the
relationship between physical literacy and health outcomes. Moreover,
adopting inclusive designs that involve adolescents with disabilities or
chronic conditions, and incorporating objective measures (e.g.,
accelerometry) alongside self-report data, could strengthen future
investigations. Longitudinal and mixed-method designs could further
enrich understanding by capturing change over time and the
subjective experiences of adolescents. Overall, these findings carry
important implications for educators, policymakers, and practitioners
seeking to develop youth-centered strategies that not only teach
health-related knowledge, but also cultivate positive attitudes and
lifelong health habits.
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6 Conclusion

This study demonstrated that physical literacy is positively
associated with sustainable healthy lifestyle among adolescents, and
that physical activity attitude plays a significant mediating role in this
relationship. The findings indicate that physical literacy is a
multidimensional competence that not only involves knowledge and
skills but also shapes attitudes and behaviors. This underscores the
importance of viewing physical literacy as a holistic construct that
integrates cognitive, affective, and behavioral domains. Therefore,
while developing physical literacy through educational and health
policies, strategies aimed at transforming attitudes should also
be planned simultaneously. Programs designed to promote healthy
behaviors in youth should include components that foster motivation,
confidence, and emotional engagement in addition to physical
competence. The results contribute to the expansion of the theoretical
framework in the existing literature and highlight the need for
comprehensive intervention strategies to promote healthy lifestyles
among young individuals. From a practical perspective, these findings
suggest that schools, families, and community organizations should
collaborate to design programs that integrate physical literacy with
everyday lifestyle practices, such as active transportation, recreational
sports, and digital health tools. Educators can adapt curricula to
emphasize not only motor skills but also motivational and socio-
emotional aspects, while policymakers may prioritize investments in
supportive environments (e.g., safe playgrounds, inclusive facilities)
that encourage sustainable healthy behaviors. Practitioners working
in adolescent health promotion can use these insights to tailor
interventions that address both cognitive understanding and
emotional engagement, thereby increasing adherence and long-term
impact. In particular, the study provides evidence to support
integrative approaches in school-based health promotion, where
physical education is aligned with behavioral science principles. These
implications highlight that fostering positive physical activity attitudes
may serve as a scalable strategy to bridge gaps between health
knowledge and consistent health behavior adoption.

Data availability statement

The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to
ethical and privacy restrictions.

Ethics statement

The studies involving humans were approved by Social and
Humanities Research and Publication Ethics Committee of Inénii

References
Ajzen, 1. (1991). The theory of planned behavior. Organ. Behav. Hum. Decis. Process.
50, 179-211. doi: 10.1016/0749-5978(91)90020-T

Akhtar, S. (2023). Sustainable lifestyle: a path towards environmental
sustainability and sustainable development. Manag. J. Adv. Res. 3, 50-53. doi:
10.54741/mjar.3.4.8

Frontiers in Psychology

10.3389/fpsyg.2025.1661080

University. The studies were conducted in accordance with the local
legislation and institutional requirements. Written informed consent
for participation in this study was provided by the participants’ legal
guardians/next of kin.

Author contributions

if: Writing - original draft, Data curation, Investigation,
Conceptualization, Methodology. MA: Investigation, Writing -
original draft, Data curation. LC: Methodology, Writing - review &
editing, Supervision. PV: Writing - review & editing, Funding
acquisition, Supervision.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

The reviewer GN declared a shared affiliation with authors If and
MA to the handling editor at the time of review.

Generative Al statement

The authors declare that no Gen Al was used in the creation of
this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure accuracy,
including review by the authors wherever possible. If you identify any
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Blain, D. O., Curran, T., and Standage, M. (2020). Psychological and behavioral
correlates of early adolescents’ physical literacy. J. Teach. Phys. Educ. 40, 157-165. doi:
10.1123/jtpe.2019-0131

Bustomi, S., and Prihayati, P. Y. (2024). Factors that affect mental health in adolescents:
a literature review. Health Technol. . 2, 398-404. doi: 10.53713/htech;j.v2i4.222

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1661080
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.54741/mjar.3.4.8
https://doi.org/10.1123/jtpe.2019-0131
https://doi.org/10.53713/htechj.v2i4.222

ilbak et al.

Cairney, J., Dudley, D., Kwan, M., Bulten, R., and Kriellaars, D. (2019). Physical
literacy, physical activity and health: toward an evidence-informed conceptual model.
Sports Med. 49, 371-383. doi: 10.1007/s40279-019-01063-3

Caldwell, H. A. T, Di Cristofaro, N. A, Cairney, J., Bray, S. R., MacDonald, M. J., and
Timmons, B. W. (2020). Physical literacy, physical activity, and health indicators in school-
age children. Int. J. Environ. Res. Public Health 17:5367. doi: 10.3390/ijerph17155367

Carl, J., Barratt, J., Wanner, P, Topfer, C., Cairney, J., and Pfeifer, K. (2022). The
effectiveness of physical literacy interventions: a systematic review with Meta-analysis.
Sports Med. 52, 2965-2999. doi: 10.1007/s40279-022-01738-4

Chaku, N., and Davis-Kean, P. E. (2024). Positioning adolescence in the developmental
timeline. J. Res. Adolesc. 34, 1191-1200. doi: 10.1111/jora.12928

Choi, S., and Feinberg, R. A. (2021). The LOHAS (lifestyle of health and sustainability) scale
development and validation. Sustainability 13:Article 4. doi: 10.3390/su13041598

Das, B. (2025). Healthy lifestyle for a sustainable future: a study on undergraduate
students. Int. J. Res. Rev. 12, 187-195. doi: 10.52403/ijrr.20250222

Fang, X., and Zhang, Z. (2024). Hotspots and trends in health-oriented physical
literacy research: a visual analysis based on the WOS database. BMC Public Health
24:1480. doi: 10.1186/512889-024-18951-7

Gestsdottir, S., and Lerner, R. M. (2008). Positive development in adolescence: the
development and role of intentional self-regulation. Hum. Dev. 51, 202-224. doi:
10.1159/000135757

Gokkaya, D. (2024). Saglikli ve Siirdiiriilebilir Yasam Tarzi Olgegi: Tiirkce Gegerlilik
ve Giivenirlik Calimast. Insan ve Toplum Bilimleri Arastirmalari Dergisi 13, 1173-1191.
doi: 10.15869/itobiad.1343535

Graham, D. ], Sirard, J. R., and Neumark-Sztainer, D. (2011). Adolescents’ attitudes
toward sports, exercise, and fitness predict physical activity 5 and 10 years later. Prev.
Med. 52, 130-132. doi: 10.1016/j.ypmed.2010.11.013

Grover, A., Singh, A., and Singh, R. B. (Eds.) (2023). Sustainable health through food,
nutrition, and lifestyle: Springer Nature Singapore.

Hair, J. E, Black, W. C., Babin, B. J., and Anderson, R. E. (2014). Multivariate data
analysis. 7th Edn. Upper Saddle River, NJ: Pearson Education.

International Physical Literacy Association. (2025). Defining physical literacy.
Available online at: https://www.physical-literacy.org.uk/blog/defining-physical-
literacy/?utm (Accessed June 10, 2025).

Kang, J., Me, R. C., Kamarudin, K. M., and Sulaiman, R. (2023). Healthy lifestyle as a
way to manage health risks: components and factors. Analyt. Rev. Health Risk Analysis
4, 158-171. doi: 10.21668/health.risk/2023.4.15.eng

Kim, H.-Y. (2013). Statistical notes for clinical researchers: assessing normal
distribution (2) using skewness and kurtosis. Restor. Dent. Endod. 38, 52-54. doi:
10.5395/rde.2013.38.1.52

Kudubes, A. A., Ayar, D., Bektas, I, and Bektas, M. (2022). Predicting the effect of
healthy lifestyle belief on attitude toward nutrition, exercise, physical activity, and
weight-related self-efficacy in Turkish adolescents. Arch. Pediatr. 29, 44-50. doi:
10.1016/j.arcped.2021.11.001

Mabry, I. R., Young, D. R., Cooper, L. A., Meyers, T., Joffe, A., and Duggan, A. K.
(2003). Physical activity attitudes of African American and white adolescent girls.
Ambul. Pediatr. 3, 312-316. doi: 10.1367/1539-4409(2003)003<0312:PAAOAA>
2.0.CO;2

Melby, P. S., Nielsen, G., Brend, J. C., Tremblay, M. S., Bentsen, P, and Elsborg, P. (2022).
Associations between children’s physical literacy and well-being: is physical activity a
mediator? BMC Public Health 22:1267. doi: 10.1186/s12889-022-13517-x

Mishra, P, Pandey, C. M., Singh, U., Gupta, A., Sahu, C., and Keshri, A. (2019).
Descriptive statistics and normality tests for statistical data. Ann. Card. Anaesth. 22,
67-72. doi: 10.4103/aca. ACA_157_18

Nurjanah, N., Mubarokah, K., Haikal, H., Setiono, O., Belladiena, A. N,
Muthoharoh, N. A, et al. (2025). Is adolescent physical literacy linked to their mental
health? J. Promkes 13, 85-93. doi: 10.20473/jpk.V13.1S11.2025.85-93

Frontiers in Psychology

09

10.3389/fpsyg.2025.1661080

Oja, L., and Piks66t, J. (2022). Physical activity and sports participation among
adolescents: associations with sports-related knowledge and attitudes. Int. J. Environ.
Res. Public Health 19:6235. doi: 10.3390/ijerph19106235

Oztiirk, O., Aydogdu, O., Kutlutiirk Yikilmaz, S., Feyzioglu, O., and Pisirici, P. (2023).
Physical literacy as a determinant of physical activity level among late adolescents. PLoS
One 18:€0285032. doi: 10.1371/journal.pone.0285032

Preacher, K. ], and Hayes, A. F. (2008). Asymptotic and resampling strategies for
assessing and comparing indirect effects in multiple mediator models. Behav Res
Methods, 40, 879-891. doi: 10.3758/BRM.40.3.879

Rowland, T. W. (2007). Promoting physical activity for children’s health. Sports Med.
37, 929-936. doi: 10.2165/00007256-200737110-00001

Safeer, R., and Lucik, M. (2023). A more sustainable approach to supporting a healthy
lifestyle. Am. J. Health Promot. 37, 1018-1020. doi: 10.1177/08901171231184527¢

Sawyer, S. M., Afifi, R. A, Bearinger, L. H., Blakemore, S. J., Dick, B., Ezeh, A. C., et al.
(2012). Adolescence: a foundation for future health. Lancet 379, 1630-1640. doi:
10.1016/S0140-6736(12)60072-5

Simonton, K., Mercier, K., Centeio, E., Barcelona, J., Phillips, S., and Garn, A. C.
(2021). Development of youth physical activity attitude scale (YPAAS) for elementary
and middle school students. Meas. Phys. Educ. Exerc. Sci. 25, 110-126. doi:
10.1080/1091367X.2020.1847113

Steinberg, L. (2014). Age of opportunity: Lessons from the new science of adolescence.
Boston: Houghton Mifflin Harcourt.

Sultan, T., and Nag, N. (2020). Motivation and joy mapping for sustainable healthy
lifestyle design. Available online at: https://osf.io/preprints/mindrxiv/5en2r/ (Accessed
June 10, 2025).

Sum, R. K. W,, Cheng, C.-E,, Wallhead, T., Kuo, C.-C., Wang, E-J., and Choi, S.-M.
(2018). Perceived physical literacy instrument for adolescents: a further validation of
PPLL J. Exerc. Scie. Fitness 16, 26-31. doi: 10.1016/j.jesf.2018.03.002

Szakily, Z., Popp, J., Kontor, E., Kovécs, S., Pet\Ho, K., and Jasak, H. (2017). Attitudes
of the lifestyle of health and sustainability segment in Hungary. Sustainability 9:1763.
doi: 10.3390/su9101763

Tabachnick, B. G., and Fidell, L. S. (2019). Using multivariate statistics. 7th. Edn.
Boston: Allyn & Bacon.

Tabrizi, J. S., Doshmangir, L., Khoshmaram, N., Shakibazadeh, E., Abdolahi, H. M., and
Khabiri, R. (2024). Key factors affecting health promoting behaviors among adolescents:
a scoping review. BMC Health Serv. Res. 24:58. doi: 10.1186/s12913-023-10510-x

Urbano-Mairena, J., Castillo-Paredes, A., Mufioz-Bermejo, L., Denche-Zamorano, A.,
Rojo-Ramos, J., Pastor-Cisneros, R., et al. (2023). A bibliometric analysis of physical
literacy studies in relation to health of children and adolescents. Children 10:660. doi:
10.3390/children10040660

Uyhan, O., Tabak, E. Y., Devrilmez, M., Devrilmez, E., and Ozer, O. (2023). Gocuk ve
Genglerde Fiziksel Aktivite Tutum Olgeginin Tiirkce Gegerlik ve Giivenirligi. J. Phys.
Educ. Sports Stud. 15:Article 1. doi: 10.55929/besad.1170831

Whitehead, M. (2010). Physical literacy: Throughout the lifecourse. Abingdon,
Oxford: Routledge.

Woolley, A., Houser, N., and Kriellaars, D. (2024). Investigating the relationship
between emotions and physical literacy in a quality physical education context. Appl.
Physiol. Nutr. Metab. 49, 1658-1665. doi: 10.1139/apnm-2024-0082

Yang, Y. (2024). Potential influencing factors of adolescents’ well-being. J. Educ.
Human. Soc. Sci. 26, 686-690. doi: 10.54097/zpscvs22

Yilmaz, A., and Kabak, S. (2021). Perceived physical literacy scale for adolescents
(PPLSA): validity and reliability study. Int. J. Educ. Literacy Stud. 9, 159-171. doi:
10.7575/aiac.ijels.v.9n.1

Zsékai, A., Ratz-Sulyok, F. Z., Koronczai, B., Varro, P, Toth, E., Szarvas, S., et al.
(2023). Risk and protective factors for health behaviour in adolescence in Europe. Sci.
Rep. 13:18638. doi: 10.1038/s41598-023-45800-1

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1661080
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1007/s40279-019-01063-3
https://doi.org/10.3390/ijerph17155367
https://doi.org/10.1007/s40279-022-01738-4
https://doi.org/10.1111/jora.12928
https://doi.org/10.3390/su13041598
https://doi.org/10.52403/ijrr.20250222
https://doi.org/10.1186/s12889-024-18951-7
https://doi.org/10.1159/000135757
https://doi.org/10.15869/itobiad.1343535
https://doi.org/10.1016/j.ypmed.2010.11.013
https://www.physical-literacy.org.uk/blog/defining-physical-literacy/?utm
https://www.physical-literacy.org.uk/blog/defining-physical-literacy/?utm
https://doi.org/10.21668/health.risk/2023.4.15.eng
https://doi.org/10.5395/rde.2013.38.1.52
https://doi.org/10.1016/j.arcped.2021.11.001
https://doi.org/10.1367/1539-4409(2003)003<0312:PAAOAA>2.0.CO;2
https://doi.org/10.1367/1539-4409(2003)003<0312:PAAOAA>2.0.CO;2
https://doi.org/10.1186/s12889-022-13517-x
https://doi.org/10.4103/aca.ACA_157_18
https://doi.org/10.20473/jpk.V13.ISI1.2025.85-93
https://doi.org/10.3390/ijerph19106235
https://doi.org/10.1371/journal.pone.0285032
https://doi.org/10.3758/BRM.40.3.879
https://doi.org/10.2165/00007256-200737110-00001
https://doi.org/10.1177/08901171231184527c
https://doi.org/10.1016/S0140-6736(12)60072-5
https://doi.org/10.1080/1091367X.2020.1847113
https://osf.io/preprints/mindrxiv/5en2r/
https://doi.org/10.1016/j.jesf.2018.03.002
https://doi.org/10.3390/su9101763
https://doi.org/10.1186/s12913-023-10510-x
https://doi.org/10.3390/children10040660
https://doi.org/10.55929/besad.1170831
https://doi.org/10.1139/apnm-2024-0082
https://doi.org/10.54097/zpscvs22
https://doi.org/10.7575/aiac.ijels.v.9n.1
https://doi.org/10.1038/s41598-023-45800-1

	The mediating role of physical activity attitude in the relationship between physical literacy and a sustainable healthy lifestyle in adolescents
	1 Introduction
	2 Methodology
	2.1 Study group
	2.2 Research model
	2.3 Data collection tools
	2.3.1 Lifestyle of Health and Sustainability Scale
	2.3.2 Perceived Physical Literacy Instrument for Adolescents
	2.3.3 Youth Physical Activity Attitude Scale (YPAAS)
	2.4 Data collection procedure

	3 Data analysis
	4 Results
	5 Discussion
	6 Conclusion

	References

