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Highlights

e  Higher adherence to the Mediterranean diet is associated with more self-determined motivation
toward physical education in adolescent girls.

e  Physically active girls show higher levels of intrinsic motivation toward physical education.

e  Urban and rural environments show similar levels of physical activity and dietary adherence.

e Integrated school-based strategies may enhance healthy habits and motivation among
adolescent girls.

Abstract

Background: Adolescence represents a critical period for the adoption of lifestyle behaviors that may
influence physical health, emotional well-being, and health-related behaviors later in life. However,
limited evidence exists regarding the combined association of dietary habits and physical activity
with motivation toward physical education (PE), particularly among adolescent girls from different
residential environments. Objective: This study aimed to examine the relationship between
adherence to the Mediterranean diet, physical activity levels, and motivation toward physical
education among adolescent girls from urban and rural settings. Methods: A cross-sectional study
was carried out involving girls aged 12 to 14 years. Adherence to the Mediterranean diet, physical
activity levels, and motivational dimensions toward PE were assessed using validated
questionnaires. Differences between groups were analyzed using analysis of variance (ANOVA), and
an analysis of covariance (ANCOVA) was performed controlling for physical activity levels. Effect
sizes were calculated using partial eta squared (n?p). Results: Significant differences were observed
in intrinsic motivation, identified regulation, introjected regulation, and amotivation according to
adherence to the Mediterranean diet (p < 0.05), with small to moderate effect sizes. Post hoc analyses
indicated that girls with optimal adherence to the Mediterranean diet exhibited higher intrinsic
motivation toward PE compared with those with low adherence. The ANCOVA revealed that higher
physical activity levels were significantly associated with greater intrinsic motivation, particularly
among girls from urban environments. No significant differences were found between urban and
rural environments in overall physical activity levels or dietary adherence. Conclusions: Greater
adherence to the Mediterranean diet and higher levels of physical activity are associated with more
self-determined motivational profiles toward physical education in adolescent girls. These findings
highlight the importance of integrated school-based interventions that promote healthy eating and
active lifestyles to enhance motivation and engagement in PE among adolescent girls.
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1. Introduction

Adolescence is a key transitional period marked by rapid biological maturation and
psychosocial development, during which health-related behaviors that may influence well-being
across the life course are established [1-3]. Among these behaviors, regular participation in physical
activity (PA) and adherence to healthy dietary patterns have been consistently linked to a reduced
risk of chronic conditions and to the promotion of health across the life span [4-6].

In recent years, several studies have shown an increase in unhealthy behaviours among the
adolescent population, mainly associated with increased sedentary behaviour, excessive use of
technological devices, and the adoption of unhealthy dietary habits, factors that have contributed to
the rise in overweight and obesity [7-9].

In this context, physical fitness has emerged as a key health indicator, showing in numerous
studies a greater predictive capacity for morbidity, mortality, and health-related quality of life than
PA alone [4,10,11].

Moreover, despite the well-documented benefits of MD, a progressive decline in adherence to
this dietary pattern has been observed during adolescence, which may have negative consequences
both at this stage and in adulthood [12,13]. Scientific evidence indicates that the combination of a
balanced diet and regular PA is essential for maintaining an adequate health status and a healthy
weight status [14,15].

The analysis of these habits in adolescent girls is of particular relevance, as social, cultural, and
environmental factors may specifically influence their PA levels, adherence to healthy dietary
patterns, and motivation towards engagement in physical activity and sport [16,17]. In this context,
the residential environment (rural or urban) may influence access to sports facilities, opportunities
for PA, active commuting, and daily routines, potentially leading to differences in lifestyle patterns
in this population [7,12,18].

Likewise, motivation towards PE classes has been identified as a key determinant in fostering
active and sustained participation in PA, as higher motivation is associated with greater adherence
to active and healthy lifestyles [19-21]. Understanding the factors that influence this motivation is
essential for the design of educational and health promotion interventions tailored to the context.

Accordingly, this study aimed to examine physical activity levels, dietary patterns consistent
with the Mediterranean diet, and motivational orientations toward physical education among
adolescent girls, considering differences between rural and urban contexts, with the aim of providing
evidence to support the design of context-sensitive strategies for the promotion of healthy habits from
an educational and health promotion perspective.

2. Materials and Methods

2.1. Participants

This research employed a quantitative approach using a cross-sectional descriptive—
correlational design [22], with the objective of analyzing the relationship between adherence to MD
and motivation towards PA among Spanish adolescent girls, considering the residential environment
(urban or rural).

The data were collected during the 2024-2025 academic year in public and publicly funded
educational centers located in both rural and urban areas of Salamanca (Spain). The study sample
consisted of adolescents who met the following inclusion criteria: being enrolled in one of the
participating schools, being between 12 and 14 years old, providing written informed consent from
their legal guardians, and regularly attending physical education classes with a willingness to
complete the questionnaires.
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Participants who reported having chronic diseases, musculoskeletal disorders, or medical
restrictions that prevented regular participation in physical activities were not included, nor were
those whose questionnaires were incomplete or contained clearly inconsistent responses.

An initial sample of 232 adolescents was recruited. After applying the inclusion and exclusion
criteria, the final sample consisted of 217 participants, of whom 108 were from urban environments
and 109 from rural environments, all aged between 12 and 14 years.

A non-probabilistic convenience sampling strategy was employed, based on the accessibility of
the educational centres and the feasibility of conducting data collection within the available
timeframe.

Although this strategy facilitates participation and optimizes available resources, it limits the
generalizability of the results to broader populations. To minimize potential selection bias, schools
with diverse sociodemographic characteristics were included, and efforts were made to maintain a
balanced representation according to rural and urban environments, as well as participants’ PA
levels.

2.2. Instruments

Data were collected using the following validated questionnaires:

First, an ad hoc sociodemographic questionnaire was implemented to collect information on age,
residential environment, and PA habits.

Participants’ PA levels were assessed using the International Physical Activity Questionnaire for
Adolescents (IPAQ-A) [23], an instrument specifically designed for the adolescent population and
with adequate validity and reliability. The questionnaire consists of 11 items, organized into four
sections: PA at school, household and gardening activities, active transportation, and PA during
leisure time. The items collect information on the frequency and duration of PA performed over the
previous seven days, differentiated by activity intensity, and include one item assessing sedentary
behaviours. The IPAQ-A considers three intensity levels (light, moderate, and vigorous), distributed
across three items on light PA, four on moderate PA, and three on vigorous PA, allowing for a
detailed characterization of PA patterns in both school and extracurricular contexts. Based on the
results, participants were classified into low, medium, or high PA levels according to compliance
with PA recommendations for adolescents, thereby facilitating data presentation and analysis.

Adherence to the Mediterranean diet was evaluated using the KIDMED index [24,25], a
validated questionnaire frequently employed in studies involving Spanish adolescent populations
[12,20,26,27]. The instrument consists of 16 dichotomous items (yes/no) that assess dietary habits
related to the Mediterranean dietary pattern. Positive dietary behaviors are assigned one point,
whereas negative behaviors are penalized with one point. Based on the overall score, participants
were categorized into three levels of adherence: high adherence (= 8 points), intermediate adherence
(4-7 points), and low adherence (< 3 points).

Motivation toward physical education was assessed using the Physical Education Motivation
Questionnaire (CMEF) [28]. This instrument comprises 20 items introduced by the statement “I
participate in Physical Education classes...”, and evaluates five motivational dimensions. Internal
consistency analyses indicated acceptable reliability across all factors, with Cronbach’s alpha values
ranging from 0.77 to 0.83. The dimensions assessed were intrinsic motivation, identified regulation,
introjected regulation, external regulation, and amotivation.

2.3. Procedure

Prior to data collection, ethical approval was obtained in compliance with the Declaration of
Helsinki and its later amendments [29]. The study protocol was reviewed and approved by the Ethics
Committee at the University of Burgos (approval code: 2024/REGSED-2113/ N° IO 18/24) in
accordance with the ethical principles established in the Declaration of Helsinki (1964) and its
subsequent amendments [29]. Likewise, the recommendations of the American Psychological
Association [30] regarding research with underage populations were followed.
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To ensure consistency in data collection, a standardized protocol was implemented to promote
uniform participation across the sample. Before data collection began, the schools involved were
approached by the research team to provide detailed information about the study aims and the
procedures to be followed.

After obtaining authorization from the participating secondary education centres, teachers were
provided with a detailed explanation of the objectives and characteristics of the study. Subsequently,
an informed consent document was provided to parents or legal guardians, which was a mandatory
requirement for the participation of underage students. The document described the aims of the
research, the conditions of confidentiality in data handling, and the participants’ right to withdraw
from the study at any time without any consequences.

After informed consent was obtained, participants received a brief explanation of the study
objectives, and the confidentiality and anonymity of all collected data were ensured. Data collection
was conducted in the classroom setting, with a member of the research team present throughout the
process to resolve any questions that could arise.

The administration of the questionnaires required approximately 10-15 minutes and was carried
out under standardized conditions to ensure a consistent and controlled environment for all
participants.

2.4. Statistical Analysis

Prior to conducting the main statistical analyses, the distribution of the variables was examined
to verify the assumptions of normality and homogeneity of variance required for parametric testing.
Normality of the distributions was assessed using the Kolmogorov-Smirnov test, which is
appropriate for samples larger than 50 participants (n = 217). The results indicated that the data did
not significantly deviate from a normal distribution. The results indicated that the data did not
significantly deviate from a normal distribution.

Likewise, homoscedasticity —that is, equality of variances among the comparison groups—was
assessed using Levene’s test, the results of which indicated that this assumption was adequately met.

To examine the existence of differences between groups, an analysis of variance (ANOVA) was
used to compare the means across the different categories and determine the presence of statistically
significant differences. In this analysis, the dimensions of the Physical Education Motivation
Questionnaire (CMEF) were considered dependent variables, while the residential environment and
adherence to MD were established as independent variables. When significant effects were detected,
Bonferroni post hoc tests were applied to identify the groups between which differences occurred.

Finally, an analysis of covariance (ANCOVA) was conducted to evaluate differences in the
dimensions of the Physical Education Motivation Questionnaire (CMEF) while controlling for the
effect of additional variables. In this analysis, adherence to MD and PA level were included as
covariates.

All analyses were performed using the Statistical Package for the Social Sciences (SPSS), version
28.0 for Windows (IBM, Chicago, IL, USA). A significance level of p < .05 was adopted, with a 95%
confidence interval.

3. Results

Before the main analyses, we considered whether the data were appropriate for parametric
testing. According to the Kolmogorov-Smirnov test, the variables did not deviate significantly from
a normal distribution (p > 0.05). In addition, Levene's test was used to verify the homogeneity of
variances, and this showed no relevant differences between the groups (p > 0.05), which supports the
use of parametric statistical procedures.

The distribution of PA levels and MD adherence according to residential environment is
presented in Table 1. No statistically significant differences were observed between adolescent girls
from urban and rural environments in either PA levels (x2 = 0.35; p = 0.705) or MD adherence (p =
.940). In both groups, most participants were classified at moderate PA levels (25.8% in urban
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environments and 27.2% in rural environments), with a slightly higher trend among rural adolescent
girls, although this did not reach statistical significance, followed by the low level (16.6% and 17.5%,
respectively). These results indicate that the residential environment is not associated with significant
differences in PA habits or dietary patterns in the analyzed sample.

Table 1. Distribution of physical activity levels and adherence to the Mediterranean diet according to the place
of residence in adolescent girls.

Urban Rural p
n =108 n =109
Categorical variables (test + 2) % %
Low 16.6 17.5
PA Intermediate 25.8 27.2 0.705 —
High 74 5.5
Low 6.9 6.9
MD (high quality) Intermediate 27.8 27.3 0.94 —
Optimal 14.2 16.2
Continuous variables (t Student) M (SD) M (SD) p F
Intrinsic 3.66+ .97 3.45+1.12 0.143 2.162
Identified 3.58 +1.03 3.67 £1.01 0.545 0.368
Motivation Introjected 3.23+.98 3.32+£0.90 0.464 0.539
External 297 +1.01 3.20+0.94 0.094 2.83
Amotivation 248 +1.16 2.36 +1.05 0.431 0.623

Data are expressed as n (%). Differences between urban and rural environments were analysed using the chi-
square test for categorical variables and Student’s t-test for continuous variables. p < 0.05 was considered

statistically significant. PA: physical activity; MD: Mediterranean diet.

3.1. Motivation Towards Physical Education According to Mediterranean Diet Adherence

Analysis of variance between groups showed significant differences in several motivational
dimensions toward PE according to adherence to the MD (Table 2).

Specifically, significant differences were observed in intrinsic motivation (F =4.031; p = 0.013; n*p
= 0.023), with adolescents showing optimal MD adherence scoring higher compared with those with
low adherence (p = 0.009).

Likewise, significant differences were observed in identified regulation (F = 3.586; p = 0.045; n?p
=0.019) and introjected regulation (F = 4.864; p = 0.0042; n?p = 0.006), with higher values in adolescents
with optimal and intermediate MD adherence compared with those with low adherence (p <.01), and
small effect sizes.

Significant differences were also found in amotivation levels (F = 3.186; p = 0.023; n?p = 0.033),
with higher scores observed among adolescents with low MD adherence compared with those with
intermediate (p = 0.048) and optimal adherence (p = 0.03), showing a small-to-moderate effect size.
No statistically significant differences were observed in external regulation (F = 0.426; p = 0.653; n?p =
0.002).

Post hoc analyses indicated that adolescents with optimal MD adherence presented significantly
higher levels of intrinsic motivation compared with those with low adherence. Overall, these results
indicate that greater MD adherence is associated with more self-determined motivational profiles
towards PE, whereas lower adherence is related to higher levels of amotivation.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Table 2. Differences in motivation toward physical education according to the level of adherence to the

Mediterranean diet in adolescent girls.

Descriptive

statistics ANOVA
CMEF M
Mean SD um ean F P n’p (post hoo)
Squares square
MD Low 327 111 Detween i 203
Intrinsic Groups 2031 0013 0023 0%
MD Intermediate I) 3.52  1.02 Within erotps 234.259 11 ' ' ' (Ovs.L)
MD Optimal (O) 372 1.06 Broup ! !
B
MD Low 364 098 ért(‘::;: 1223 0611 0(Ovs.L)
Identified /) ediate ) 356 1 e o 3.586 0.045 0019
MD Optimal (O) 373  1.06 roup ' ‘ (Ivs.L)
MD Low 322 101 Detween 1536 0.768
Introjected Groups 4864 0.042 0006 0%
) MD Intermediate I) 322  0.93 Within eroups 189.320  0.889 ' ' ' (Ovs.L)
MD Optimal (O) 341 091 group ' ‘
MD Low 3 093  Detween  ,gne 0404
External Groups 0.426 0.653 0.002 _
MD Intermediate I) 3.07  0.93 Within eroups 201814  0.947 ) ’ ’
1tni . .
MD Optimal (O) 318  1.06 group
MD Low 234 112  Detween 046 023 0.003
Groups (L vs.O)
Amotivation MD Intermediate (I) 242  1.08 3.186 0.023 0.033 '
ithi . 1. .
MD Optimal (O) 048 115 Within groups 263.882 239 ( f 3;181)

Results are expressed as mean + standard deviation. Differences between groups were analyzed using one-way
analysis of variance (ANOVA) with post hoc comparisons. Effect size was calculated using partial eta squared

(n?p)- p <0.05 was considered statistically significant.

The analysis of covariance (ANCOVA) showed statistically significant differences in intrinsic
motivation towards PE according to the level of MD adherence, particularly among adolescents from
urban environments (p < 0.05). Specifically, adolescents with optimal MD adherence showed
significantly higher intrinsic motivation scores compared with those with low adherence (p < 0.05),
in both urban and rural environments. Likewise, PA level was significantly associated with higher
levels of intrinsic motivation (p < 0.05), regardless of the residential environment (Figure 1).

Intrinsic Motivation > Mediterranean diet
Identified Motivation > Mediterranean Diet

=.041* =.860
5 P P p =.340 p =.860

CMEF Response Scale
w

CMEF Response Scale
w

Urban Rural Urban Rural

N . N N . B MD Low Quality B MD Intermediate Quality 00 MD Optimal Quality
B MD Low Quality B MD Intermediate Quality O MD Optimal Quality

(@) (b)
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Intrinsic Motivation -> Level of PA Indentified Motivation -> Level of PA
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Figure 1. (a and b) Association between intrinsic and identified motivation toward physical education according
to adherence to the Mediterranean diet (low, intermediate and optimal) and (c and d) physical activity level

(inactive vs. active) in adolescent girls.

No significant interactions were observed between residential environment and MD adherence
in the remaining motivational dimensions analysed (Figures 2 and 3).

Introjected Motivation > Mediterranean Diet External Regulation > Mediterranean Diet

p=.295 p=.930 p=.385 p=.983

CMEF Response Scale
w

CMEF Response Scale
w
.

Urban Rural Urban Rural

B MD Low Quality @ MD Intermediate Quality O MD Optimal Quality B MD Low Quality @ MD Intermediate Quality O MD Optimal Quality

(a) (b)

Introjected Motivation -> Level of PA External Regulation -> Level of PA

p=.607 p=.279 p=.289 p=.675

CMEF Response Scale
w

CMEF Response Scale
w

Urban Rural

Urban Rural

OLow Level of PA  EIntermediate Level of PA  m High Level of PA Olow Level of PA @ Intermediate Level of PA  H High Level of PA

(0 (d)

Figure 2. Introjected and external regulation toward physical education according to adherence to the
Mediterranean diet (a and b) and physical activity level (c and d) in adolescent girls from urban and rural

environments.
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Demotivation -> Level of PA
Demotivation > Mediterranean Diet
p=.163 p =.666
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(@) (b)

Figure 3. Amotivation toward physical education according to adherence to the Mediterranean diet (a) and

physical activity level (b) in adolescent girls from urban and rural environments.

4, Discussion

The main objective of the present study was to analyze the relationship between MD adherence,
PA level, and motivation towards PE among Spanish adolescent girls, also considering residential
environment. This approach is supported by previous evidence highlighting the interrelationship
between healthy dietary habits, PA, and motivational variables in adolescent populations [31,32]. The
findings indicate that higher MD adherence is associated with more self-determined motivational
profiles towards PE.

One of the main findings of the study is that adolescents with optimal MD adherence exhibit
significantly higher levels of intrinsic motivation, identified regulation, and introjected regulation
towards PE classes compared with those with low adherence. These results are consistent with recent
research that has reported positive associations between MD adherence and more self-determined
motivational profiles in the context of PE [33], as well as with reviews highlighting the role of
autonomous motivation in the adoption of active lifestyles among children and adolescents [34].
These results are consistent with the framework of Self-Determination Theory, which posits that
healthy lifestyles are associated with greater autonomous regulation of behaviour.

MD, characterized by a high consumption of fruits, vegetables, legumes, and healthy fats, has
previously been associated with better psychological and emotional well-being in adolescent
populations, including higher levels of self-esteem and life satisfaction [25,35]. In this sense, our
results suggest that a healthier diet may promote a more positive and autonomous disposition
towards PA in the school context. These benefits can be explained not only from a psychological
perspective, but also through physiological mechanisms related to diet quality.

The findings of this research are consistent with previous results indicating that healthier eating
patterns are associated with better psychological outcomes and more active participation in physical
exercise [31,36]. According to previous research, certain nutritional elements of the Mediterranean
diet may help optimize energy levels and mood, which could be a possible reason why a relationship
has been noted between diet quality and more self-determined motivational profiles [37].

Similarly, the literature has pointed out that this eating pattern has an impact not only on
metabolic health, but also on other elements such as sleep, muscle recovery, and emotional well-
being; the latter may have an indirect influence on motivation toward PA [38,39].

In addition, the analysis of covariance revealed that PA level was significantly associated with
intrinsic motivation towards PE, independently of MD adherence level. This finding is consistent
with previous studies showing that more physically active adolescents exhibit higher levels of self-
determined motivation and greater engagement in PE classes [40,41]. This finding reinforces the idea

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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that regular PA not only provides physical benefits, but also motivational ones, fostering more self-
determined forms of engagement in the subject.

The fact that the relationship between MD and motivation remains after controlling for PA
suggests that both healthy behaviours may act in a complementary manner, jointly contributing to a
more adaptive motivational profile.

Consistent with the previous findings, adolescents with low MD adherence exhibited
significantly higher levels of amotivation towards PE. Similar results have been described in studies
associating unhealthy dietary habits with reduced engagement in physical activity and a less
favorable perception of the educational and sport context [42,43]. This finding is particularly relevant
from an educational perspective, as amotivation has been linked to lower participation, reduced
effort, and an increased risk of disengagement from physical activity.

These findings highlight the importance of promoting healthy dietary habits from early ages,
not only because of their physical benefits but also due to their potential influence on key
psychological variables associated with PA adherence.

On the other hand, no significant differences were observed in the dimensions of motivation
towards PE according to residential environment in the present study. This finding is consistent with
previous research conducted in Spanish adolescent populations, in which urban or rural environment
did not show a determining effect on motivation towards PE when healthy lifestyle habits were
considered as the main variables [44]. Similar patterns were identified in both urban and rural
environments regarding the relationship between MD, PA, and motivation.

Notably, the lack of significant differences between rural and urban adolescents aligns with
recent studies suggesting a progressive homogenization of lifestyles across both populations [45,46].
Traditionally, rural environments have been considered to promote higher levels of PA due to more
frequent contact with the natural environment; however, social changes and increasing digitalization
among young populations may be reducing these contextual differences [47].

This result suggests that, at least in the sample analyzed, residential environment does not
constitute a determining factor in motivation towards PE, and it reinforces the relevance of healthy
lifestyle habits over contextual variables.

5. Practical Implications

From an applied perspective, the study results highlight the need to address the promotion of
PA and healthy eating in an integrated manner within the school context. Educational programmes
that promote MD adherence could indirectly contribute to enhancing motivation towards PE,
fostering greater student engagement in physical activity.

Likewise, PE teachers could play a key role in promoting healthy lifestyles by integrating content
related to nutrition and well-being into their pedagogical interventions.

In this context, the results of the present study highlight the relevance of interdisciplinary
approaches within educational and health settings for the promotion of healthy lifestyles during
adolescence. Collaboration among different members of the educational team, including teachers,
psychology professionals, and nursing staff, could contribute to more comprehensive student care,
supporting not only academic development but also the maintenance of adequate physical and
mental health. This joint approach would allow for a more effective response to students’ needs,
promoting their well-being from a holistic perspective that integrates education in healthy dietary
habits, regular PA, and the care of emotional well-being.

6. Study Limitations and Future Directions

This study presents several limitations that should be considered. First, its cross-sectional design
prevents the establishment of causal relationships between the variables analyzed. Second, the use of
self-reported questionnaires may entail social desirability bias. Future longitudinal studies would
allow examination of the evolution of these behaviours and their impact on motivation over time.
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Additionally, future research could include variables such as the perceived motivational climate
in PE classes or teacher-provided autonomy support to gain deeper insight into the mechanisms
explaining the relationship between healthy habits and motivation.

In conclusion, the results of the present study indicate that greater MD adherence and higher
PA levels are associated with more self-determined motivational profiles towards PE in Spanish
adolescent girls. These findings reinforce the importance of jointly promoting healthy lifestyles,
highlighting the potential of the school context as a key setting for intervention.

7. Conclusion

The findings of this study indicate that greater adherence to the MD and higher levels of PA are
associated with more self-determined motivational profiles toward physical education among
adolescent girls. Specifically, girls with optimal adherence to the MD exhibited higher intrinsic
motivation and more adaptive forms of regulation, particularly in urban environments, highlighting
the relevance of lifestyle behaviors in shaping motivational processes during early adolescence.

These results underscore the importance of promoting healthy dietary habits and regular PA
through integrated, school-based strategies that consider both nutritional education and active
lifestyle promotion. Given the influential role of motivation in sustained engagement in PA,
interventions aimed at improving adherence to the MD may indirectly contribute to enhancing
motivation toward physical education classes.

From an educational and health perspective, the findings support the need for interdisciplinary
approaches involving educators and health professionals, including school nurses, to foster
environments that encourage healthy behaviors and psychological well-being among adolescent
girls. Future research should employ longitudinal designs to explore causal relationships and
examine the long-term impact of combined lifestyle interventions on motivation and PA behaviors.
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