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Abstract
Background: Adolescence is a critical period for the development of physical and
cognitive health. Understanding how lifestyle and physical health parameters relate to
academic performance and quality of life may inform school-based interventions.
Purpose: This study aimed to evaluate the relationship between physical activity level
(PAL), quality of life (QoL), physical fitness (PF), strength, speed and agility, body
composition, and academic performance (AP) in high school students. Research
Design: A cross-sectional, correlational study using multiple linear regression models
to assess predictive relationships. Study Sample: 365 students (aged 16.93 ±
0.94 years) participated in the study. Data Collection and Analysis: Evaluations
included Body Mass Index (BMI); PAL; QoL; PF (handgrip strength, countermovement
vertical jump, and agility); and AP. A multiple linear regression was conducted using AP
as the dependent variable, with BMI, jump performance, agility, handgrip strength, and
PAL scores as predictors. Five additional multiple linear regressions were performed,
each with a QoL domain as the dependent variable, and the same set of predictors as in
the AP model. Participants’ age and sex were included as covariates in all models.
Results: Significant predictive capacity was observed for AP (F = 2.22, p = .028, R =
0.31, R2 = 0.093) and two QoL domains: physical health (F = 2.32, p = .021, R = 0.28,
R2 = 0.079) and psychological health (F = 2.32 and p = .021, R = 0.28, R2 = 0.079);
however, with weak correlation coefficients (0.2 ≤ R <0.4). Only jump performance
and age significantly affected the AP model (β = 0.038, p = .014) and the psychological
health domain model (β = 0.48, p = .018). Conclusions: The predictors explained
9.3% of the variance in AP and 7.9% of the variance in physical health and psychological
health in QoL domains, suggesting that additional factors (e.g., socioeconomic status,
dietary habits) may play a role. The findings highlight the importance of multifactorial
approaches in future research.
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Introduction

There is significant scientific interest in evaluating the factors that influence an in-
dividual’s physical and mental health. Quality of life (QoL), physical activity level
(PAL), and physical fitness (PF) are highlighted as key contributors to overall health
(Juškienė, 2016), which encompasses a wide range of dimensions, linking both positive
and negative aspects of life, and offers various methods for assessment (Saylor, 2004).
This variation causes individuals with the same illness to show different levels of
physical and emotional health and wellness. Taking these factors into account and
recognizing the multi-faceted aspect of QoL, health-related factors are now essential in
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its assessment (Okely et al., 2019). Thus, the relationship of PAL and PF with QoL has
been evaluated, particularly in adolescents, as adolescence is a critical period for
establishing health-related behaviors that impact long-term QoL (Gu et al., 2016).

For instance, feeling physically fit can promote autonomy and psychological well-
being, thereby positively influencing QoL scores (Riiser et al., 2014). Higher levels of
PF are positively associated with improved physical functioning, mental health, and
vitality scores in men with an average age of 25 years (Marquez et al., 2020). Regarding
PAL, a previous study showed that performing two weekly sessions of moderate- to
high-intensity physical activity, lasting 60min, over 12 months lead to improvements in
QoL among women over 20 years old (Silva et al., 2018). Similarly, the weekly hours
students aged 14 to 17 spent on sports-related activities were positively associated with
QoL scores (Jalali-Farahani et al., 2016). Another study found a weak direct rela-
tionship between PAL and QoL (r = 0.14) in students (19.5 ± 1.2 years) (Çiçek, 2018).
Regarding sedentary behaviors, the intensive cell phone use for entertainment can
directly impacts PAL, which may indirectly contribute to lower QoL (Kliesener et al.,
2022). However, it has been noted that no relationship could be established between
physical activity during leisure time and the QoL of college students (Nowak et al.,
2019). Therefore, further studies are needed to assess whether the practice of physical
activity is indeed related to students’ QoL (Abrantes et al., 2022). Moreover, it is
essential to better understand how and to what extent PF and PAL are related to QoL in
adolescents.

Similar to QoL, these variables (i.e., PF and PAL) can also affect academic per-
formance (AP) (Cadenas-Sanchez et al., 2020; Solis-Urra et al., 2021), which refers to a
student’s success in school activities, including test grades, attendance, assignments,
and participation in extracurricular activities. AP has been associated with lower stress,
a positive self-concept, higher self-efficacy, healthy behaviors, and increased subjective
well-being (Buecker et al., 2018). Regarding PF levels, certain variables are expected to
positively influence AP, such as speed, muscle strength, and cardiorespiratory fitness. A
previous study showed that students aged 10–12 years who performed better in speed,
agility, and cardiorespiratory fitness tests exhibited higher levels of selective attention
and concentration (Páez-Maldonado et al., 2020), which, according to the authors,
could positively influence AP. Consistent with these findings, another study reported
that muscle strength and speed/agility were positively related to AP in children under
the age of 13 years (Cadenas-Sanchez et al., 2020). Cardiorespiratory fitness was also
considered the best predictor of PF and was positively associated with AP in students
aged 10–12 years (Páez-Maldonado et al., 2020). However, other studies have not
identified a relationship between muscle strength, speed, or agility and AP in students
(Barrigas et al., 2018; Chumlhak et al., 2020). Therefore, further research is needed to
determine the extent to which muscle strength and speed/agility influence AP.

Regarding PAL, students with higher PAL may have higher QoL (Chumlhak et al.,
2020). Booth et al. (2014) suggested that moderated physical activity performed over
the long term may positively impact the AP of students up to 16 years old. However,
two recent studies found no relationship between PAL and AP in students aged
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16 ± 2.76 years (Cadenas-Sanchez et al., 2020; Fernandes, 2019). Another factor that
can influence the AP is QoL. Qi et al. (2020) observed a positive association between
QoL and AP in elementary and high school students. Additionally, students up to
12 years old diagnosed with learning difficulties were found to have lower QoL
(Rezende et al., 2017).

Overweight and obesity are other factors that can negatively affect both QoL and AP
(Lopez-Agudo & Marcenaro-Gutierrez, 2021; Çam & Ustuner Top, 2021). A previous
study revealed a negative relationship between QoL and obesity in students aged 9–
11 years (Wafa et al., 2016). An ideal Body Mass Index (BMI) range of 18.6–24.9 kg/
m2 seems to be associated with fewer symptoms of depression (Badillo et al., n.d),
while a decrease in BMI may contribute to improved QoL in individuals under the age
of 20 years (Jørgensen et al., 2022). Furthermore, studies involving high school
students have shown that those with higher BMI tend to achieve lower AP scores in
mathematics and reading skills (Anderson & Good, 2017; Mendoza-Castejón &
Clemente-Suárez, 2020). This negative association between BMI and AP may be
attributed to the increased likelihood of students with higher BMI experiencing weight-
related stigma, which can result in distress caused by teasing or bullying (Feeg et al.,
2014; Martin et al., 2017; Pearl et al., 2021). One potential explanation for the di-
vergence among studies examining the associations between PF, PAL, QoL, and AP
lies in methodological differences, as these variables have been measured by the
aforementioned studies using varied instruments or methods. Additionally, PF has often
been inferred by assessing specific components, such as muscle strength, agility,
muscular endurance, cardiorespiratory endurance, or flexibility, typically in isolation.
Thus, further research is needed to clarify whether relationships exist between strength,
speed, agility, PAL, QoL, and body composition with AP, as well as to determine the
extent to which these variables influence AP in adolescents. Additionally, as previously
noted, it is crucial to investigate how strength, speed, agility, PAL, and body com-
position impact QoL.

Addressing these issues can assist full-time public-school administrators in de-
signing health programs aimed at enhancing students’ QoL and AP. Accordingly, this
study seeks to explore the relationships among QoL, PAL, muscular strength, speed,
agility, body composition, and AP in high school students within an integrated edu-
cation system. Specifically, it focuses on two linear regression models. The first model
examines the relationships between muscular strength, speed, agility, body compo-
sition, and PAL with QoL to determine how these factors influence QoL. The second
model investigates the relationships among muscular strength, speed, agility, body
composition, PAL, QoL, and AP to evaluate their influence on AP. The hypothesis
posits that both models, with their respective sets of independent variables, would
significantly predict adolescents’ QoL and AP (Esmailzadeh et al., 2018; Fraile-
Martinez et al., 2024; Gu et al., 2016; Joseph et al., 2014; Trott et al., 2024; Zayed
et al., 2024).
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Materials and Methods

Study Design

The study was exploratory (Oliveira et al., 2017) and comprised three stages. In the first
stage, information on physical activity level and QoL was collected using the
WHOQOL brief, previously validated for the Brazilian population (Fleck, 2006), and
the IPAQ short version (Lee et al., 2011), also validated in Portuguese (Matsudo et al.,
2001). In the second stage, anthropometric measurements (body weight and height)
were obtained to calculate body composition via BMI (body weight/body height2) (Wu
et al., 2024). In addition, PF was assessed through hand grip strength (Muñoz &Millán,
2019), performance in the countermovement vertical jump, an agility test (Kotaro &
Hideaki, 2011), and a 10-m sprint test (Altmann et al., 2019). Finally, the third stage
involved recording the students’ AP. The first two stages were conducted on the same
day and lasted approximately 2 h, during which the physical tests were performed with
the volunteers wearing light and appropriate clothing for physical activity. These stages
took place in October 2022. The third stage involved calculating the AP based on
grades provided by the school’s education department after the conclusion of the
second trimester of 2022, covering the months of July to October.

Participants

A total of 365 high school students from the full-time education system of the Federal
Institute of Education, Science, and Technology of Southeast Minas Gerais, Rio Pomba
Campus (IF Sudeste MG), Brazil, participated in the study. Volunteers were invited to
participate in person and through posters displayed around the campus. The statistical
power was calculated using G*Power (Version 3.1.2) (Faul et al., 2007, 2009). Since
two regressive models were implemented in this study, the power analysis was set as
follows: for model 1 (multiple linear regression predicting QoL): effect size = 0.19,
95% confidence interval for statistical significance (p < .05), and number of predictors =
5 (BMI, jump, agility, hand grip strength, and PAL); and for model 2 (multiple linear
regression predicting AP): effect size = 0.19, 95% confidence interval for statistical
significance (p < .05), and number of predictors = 6 (BMI, jump, agility, grip strength,
QoL, and IPAC). Both models demonstrated high statistical power, with Model
1 achieving 1.0 and Model 2 achieving 0.99. Students of both genders, aged between
15 and 21 years, enrolled in the technical courses integrated with high school at the
institution, were recruited. After being informed about the study, adult volunteers read
and signed the Informed Consent Form, while minor volunteers signed the Assent
Form, and their legal guardians signed the Informed Consent Form. The present study
was approved by the institutional research review board.
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Evaluation of Physical Activity Level

The usual PAL was assessed using the short version of the International Physical
Activity Questionnaire (IPAQ). The model used in the present study was the official
Brazilian Portuguese translation of the short version, previously validated for the
Brazilian population (Hallal et al., 2003). The questionnaire considers the duration and
frequency of physical activities performed in a week, including only sessions of over
10 continuous minutes and categorizing the intensity of physical activities performed
(i.e., light, moderate, and vigorous). The time spent on physical activity, measured in
minutes, was used for statistical analysis. The questionnaire has been shown to provide
valid and precise results, as reported in the systematic review by Sember et al. (2020).

Evaluation of Quality of Life (QoL)

QoL was assessed using the WHOQOL-brief questionnaire (Lopez-Agudo &
Marcenaro-Gutierrez, 2021), consisting of 26 questions in Portuguese, which has been
used to assess QoL in adolescents (Çiçek, 2018). Responses are scored on a Likert scale
from 1 to 5, where higher scores indicate better QoL. The questionnaire is divided into
four domains: (i) physical health, comprising questions 3, 4, 10, 15, 16, 17, and 18; (ii)
psychological health, consisting of questions 5, 6, 7, 11, 19, and 26; (iii) social re-
lationships, covered by questions 20, 21, and 22; and (iv) environment, encompassing
questions 8, 9, 12, 13, 14, 23, 24, and 25 (Lopez-Agudo&Marcenaro-Gutierrez, 2021).
Overall QoL was calculated as the sum of the 26 questions.

Evaluation of Body Composition

Anthropometric evaluation included measurements of body mass and height. Body
mass was measured with a digital scale (Lider, model P150 M, Araçatuba, Brazil) with a
resolution of 50 g, and height was measured using a stadiometer (Sanny, model
ES2020, São Bernardo, Brazil). Body composition was then estimated using the BMI,
calculated as the ratio of body mass (in kilograms) to the square of the individual’s
height (in meters) (Nuttall, n.d.).

Evaluation of Physical Fitness

Health-related PF was evaluated through tests for hand grip strength, countermovement
jump, agility, and a 10-m sprint. Muscular strength was measured using a hand dy-
namometer with a precision of 0.1 N (SH1001, Saehan, South Korea). Volunteers were
seated with both feet flat on the ground and the elbow flexed at 90°. They performed
three attempts, with a 30-s rest between attempts, and they received verbal encour-
agement from the examiners. The attempt with the highest performance was recorded
for analysis.
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Vertical jump performance was assessed using two countermovement jumps, with a
1-min rest between jumps. Volunteers were instructed to jump high and as fast as
possible with a self-determined range of motion (Cloak et al., 2014). Jump height was
measured using a contact mat (Multi Sprint, Hidrofit®, Belo Horizonte, Brazil), and the
best performance was recorded for statistical analysis.

Agility was assessed through two attempts at an agility test (Cloak et al., 2014), with
a 1-min interval between attempts. Volunteers ran 15-m in a straight line with two
reference points: the first at 10-m and the second at 15-m from the starting line. Upon
reaching the 15-m point, volunteers returned as quickly as possible to the 10-m point.
The time taken to cover the distance was recorded using a photocell system (Multi
Sprint, Hidrofit®, Belo Horizonte, Brazil) positioned at the starting line. The fastest
time was used for analysis (Cloak et al., 2014). In addition, speed was evaluated
through a 10-m sprint, with another photocell positioned at the 10-m point to record the
time. The test started with volunteers in a standing position, with one foot immediately
just behind the starting line, and they were instructed to complete the test in the shortest
time. Verbal encouragement was provided throughout the test.

The PF evaluation was conducted on a single day at the same location for all
volunteers, utilizing the schedule time for Physical Education classes. Volunteers were
instructed to wear appropriate clothing, including a shirt or T-shirt, shorts or leggings,
sneakers, or remain barefoot for the assessments.

Academic Performance

The participants’ AP was obtained through the weighted average of their grades in the
following subjects: mathematics, Portuguese, chemistry, biology, physics, sociology,
philosophy, history, geography, English, and physical education. Grades were recorded
on a scale of 0 to 10 and were provided by the Teaching Department of IF Sudeste MG -
Campus Rio Pomba, Brazil, after the conclusion of the second academic trimester
of 2022.

Statistical Analysis

The data is presented as mean ± standard deviation for variables with a normal dis-
tribution and as median and interquartile range [25th-75th] for variables without a
normal distribution. The normality of the data was tested using the Kolmogorov-
Smirnov test. A multiple linear regression was performed using AP as the dependent
variable, with BMI, jump, agility, grip strength, overall QoL, and IPAC as predictors.
Five additional multiple linear regressions were performed, each with a QoL domain as
the dependent variable, and the same set of predictors as in the AP model. Participants’
age and sex were included as covariates in all models. Participants’ age and sex were
included as covariates in all models (Cleophas et al., 2006). During the regression
analysis, multicollinearity among predictors was tested, and variables with a value of
Variance Inflation Factor (VIF) < 5 were considered no-multicollinear and thus, not
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redundant for the model (Kim, 2019). Normality and predictors’ autocorrelation were
also tested using the Shapiro-Wilk and Durbin-Watson tests, respectively. The
F-statistic value was outputted to determine the overall significance level of the models.
The correlation coefficient (R) was classified as very weak (0 < R <0.2), weak (0.2 ≤
R <0.4), moderate (0.4 ≤ R <0.7), strong (0.7 ≤ R <0.9), and very strong (R ≥0.9)
(Papageorgiou, 2022). The coefficient of determination (R2) was calculated to assess
the percentage of variance explained by the models (Cohen, 2013). All analyses were
performed using Jamovi version 2.3.24.0, considering a significance level of p ≤ .05.

Results

Table 1 presents the descriptive results for age, body composition, and physical fitness
tests. Table 2 provides the descriptive results for QoL, PAL, and AP.

The regression analysis met the assumptions of multicollinearity (VIF <5), nor-
mality (p > .05), and autocorrelation (p > .05) for the AP and QoL models (i.e., overall
QoL, physical health, psychological health, social relationships, and environment).
Statistically significant results were found for the AP model (F = 2.22 and p = .028) and
two QoL domains: physical health (F = 2.32 and p = .021) and psychological health
(F = 2.32 and p = .021), indicating that the analyzed variables can predict AP as well as
the physical health and psychological health domains of QoL (Table 3). However, the
correlation coefficients were weak (Table 3). No significant effects were observed for
overall QoL (F = 1.26 an p = .28) or for the other QoL domain models: social re-
lationships (F = 1.36 an p = .22), and environment (F = 0.97 an p = .45).

Regarding the predictors’ effect, only jump performance and age significantly
affected the AP model (β = 0.038, p = .014) and the psychological health domain model
(β = 0.48, p = .018); respectively. The other variables did not show significant effects on
AP or the psychological health domain (p > .05). Additionally, no significant effects
were observed for any variable in the physical health domain model (p > .05).
Therefore, the multiple linear regression equations were defined as follow:

(1) AP model:
y = 8.56035 – 0.10576 Age + 0.43363 Sex* – 0.42537 BMI + 0.03788 Jump

+.2867 Agility – 0.0033 Grip Strength – 0.00772 QoL – 0.000377 IPAQ;
(2) Physical health domain model:
y = 10.9373 + 0.0288Age – 0.4316 Sex* + 0.000191 BMI +0.0199 Jump

+.5539 Agility + 0.0357 Grip Strength + 0.000458 IPAQ; and

Table 1. Descriptive Results for Age, Body Composition, and Physical Fitness Tests (n = 395).

Age (years) BMI (kg.m�2) Jump (cm)
Agility (s)
(95% CI) Hand grip strength (kgf)

17.3 ± 1.0 22.2 ± 4.0 27.8 ± 7.8 3.18 [2.97�3.39] 38.7 ± 10.9

Kg.m�2: Kilograms per meter squared, cm: centimeters, s: seconds, kgf: Kilogram-force.
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(3) Psychological health domain:
y = 5.336 + 0.4828 Age – 0.4169 Sex* – 0.0107 BMI +0.0187 Jump –

0.0393 Agility + 0.017 Grip Strength + 0.000819 IPAQ.
(*) Men = 0 and Women = 1.

Discussion

This study investigated the relationships between PF, body composition, PAL, QoL,
and AP in adolescents. It was hypothesized that the predictors analyzed in this study
could explain a meaningful proportion of variance in both QoL and AP. The findings
revealed significant associations between jump performance, agility, grip strength,
BMI, PAL, and QoL with AP (p < .05). Similarly, significant associations were ob-
served between jump performance, agility, grip strength, BMI, and PAL with two QoL
domains: physical health and psychological health (p < .05). However, the predictors in
the analyzed models demonstrated a weak ability to explain variance in AP, and
physical health and psychological health QoL domains, as indicated by the low co-
efficients of determination (R2 ranging from 0.079 to 0.093).

This study investigated the relationships between physical fitness (PF), body
composition, physical activity levels (PAL), quality of life (QoL), and academic
performance (AP) in adolescents. It was hypothesized that the predictors analyzed in

Table 2. Descriptive Results for Quality of Life, Physical Activity Level, and Academic
Performance (n = 395).

Quality of life

IPAQ
(min) AP (a.u.)

Physical
health
(a.u.)

Psychological
health (a.u.)

Social
relationships
(a.u.)

Environment
(a.u.)

Overall QoL
(a.u.)
(95% CI)

15.0 ± 2.3 14.4 ± 2.7 14.8 ± 3.0 14.2 ± 2.3 58.8 [53.5�63.9] 197 ± 169 7.45 ± 0.93

a.u; arbitrary unit.

Table 3. Simple Linear Regression Matrix for the Academic Performance (AP) and Overall
Quality of Life (QoL) Models.

Variables R R2 F p

AP 0.31 0.093 2.22 0.028
Overall QoL 0.20 0.041 1.26 0.28
Physical health 0.28 0.079 2.13 0.042
Psychological health 0.28 0.079 2.16 0.040
Social relationships 0.23 0.052 1.36 0.22
Environment 0.19 0.037 0.97 0.45
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this study could explain a meaningful proportion of variance in both QoL and AP. The
findings revealed statistically significant associations between jump performance and
AP, as well as between age and the psychological health domain of QoL. However, the
regression models showed weak explanatory power, as indicated by low coefficients of
determination (R2 ranging from 0.037 to 0.093). These results suggest that other
unexamined factors may play a more substantial role in influencing these outcomes.

Previous studies have identified an association between lower body physical per-
formance and AP. Cadenas-Sanchez et al. (Cadenas-Sanchez et al., 2020) highlighted
positive relationship between lower limb strength and AP in students aged between
8 and 11 years. Similarly, another study involving students aged 8.60 ± 0.61 years
reported a significant positive correlation between jump performance and AP (Batez
et al., 2021). Regarding speed and agility, Páez-Maldonado et al. (2020) showed that
students who achieved the best results in speed and agility tests exhibited greater
selective attention, concentration, and better AP among adolescents aged 10–12 years.
Ruiz-Ariza et al. (2017) also identified speed and agility as predictors of cognitive
functioning and AP in adolescents. Overall, these findings align with the results of the
current study, strengthening the evidence supporting the positive influence of good
physical fitness on AP.

However, previous studies have failed to identify significant associations between
AP and lower body physical performance. For instance, the strength of the lower limbs
was not linked to focus or cognitive control, factors that may influence AP, in students
aged 14.5 ± 1.2 years (Cadenas-Sanchez et al., 2017). Similarly, Kao et al. (2017)
reported no significant association between lower limb strength and AP in students
aged 9–11 years. Consistent with these findings, Shigeta et al. (2021) observed no
relationship between jump performance and AP in students aged 16.5 ± 0.4 years, and
Haverkamp et al. (2021) found no association between speed/agility and AP in students
up to 16 years old. Likewise, Chumlhak et al. (2020) did not identify a relationship
between speed/agility and AP in students up to 13 years old. Regarding QoL, Henning
et al. (2015) reported no relationship between QoL and AP in students aged 22.8 ±
2.2 years. Earlier studies also failed to find an association between body composition,
PAL, and QoL with AP. For BMI, Martin et al. (2017) highlighted that the relationship
between BMI and AP remains inconclusive and warrants further investigations. As for
PAL, Lindner (2002) evaluated 1447 students aged between 13 and 17 years and found
no association between PAL and AP. Aadland et al. (2017) evaluated 697 students up to
10 years old from 57 schools and found no relationship between moderate to vigorous
physical activity and AP. Similarly, Cadenas-Sanchez et al. (2020) did not observe
significant associations between PAL and AP in students aged 14.5 ± 1.2 years.

In contrast to the findings of the present study, some previous research has identified
associations between body composition, PAL, and QoL with AP. For instance, higher
levels of obesity have been linked to lower AP in students up to 12 years old (Muntaner-
Mas et al., 2018). In accordance with these findings, a previous study observed that
higher BMI was associated with reduced working memory in students aged 10–
13 years (Wu et al., 2017). Regarding PAL, longitudinal studies have shown significant
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associations between PAL and AP (Booth et al., 2014; Kamijo et al., 2012). Booth et al.
(2014) suggest that moderate physical activity performed over the long-term positive
impacts the AP of students up to 16 years old. In agreement, Lima et al. (2019) observed
that higher PAL levels are associated with better AP in students aged 7–12 years.
Moreover, a recent study by Qi et al. (2020) reported an association between QoL and
AP in elementary and high school students.

The predictors analyzed in the present study (i.e., jump performance, agility, grip
strength, BMI, PAL, and QoL) explained approximately 9.3 of the variances in AP. The
low coefficient of determination observed can be attributed to the fact that only jump
performance showed significant influence on AP (p < .05), while the other variables did
not (p > .05). This finding indicates that contextual and psychosocial factors may play a
significant role in these relationships. Factors such as family support, school atten-
dance, mental well-being, perseverance in overcoming barriers, socioeconomic status,
and aerobic capacity may play a significant role in determining AP (Butler et al., 2022;
Kliesener et al., 2022). A study conducted by Cosgrove et al. (2018) showed that
students with consistent school attendance performed better academically than those
with frequent absences. Furthermore, previous research suggests that favorable so-
cioeconomic contexts not only provide access to educational and sports resources, but
also promote environments that provide emotional stability and healthy behaviors,
which, in turn, facilitate improved academic performance (Subramaniam et al., 2022).

Regarding socioeconomic conditions, a study conducted by De Greeff et al. (2014)
with students aged 7–10 years indicates that those with socioeconomic disadvantages
had lower AP. Conversely, students aged between 11 and 14 years from environments
with greater advantages were more likely to have AP classified as very good or ex-
cellent (Fernandes, 2019).

A greater cardiorespiratory fitness has been positively associated with better at-
tention capacity and, consequently, improved AP (Cadenas-Sanchez et al., 2017). In
agreement, Aadland et al. (2017) reported a positive association between cardiore-
spiratory fitness, executive functions, and AP. Therefore, including these variables in
future research could help clarify the gaps observed in current models.

Regarding QOL, the predictors analyzed (i.e., jump performance, agility, palmar
grip strength, BMI, and PAL) accounted for approximately 7.9% of the variance in the
physical health and psychological health domains. The low coefficient of determination
can be attributed to the fact that none of the predictors significantly affected physical
health, and only age was associated with psychological health domain (p = .018). This
suggests as adolescents grow older, their psychological resilience and capacity to
manage stressors may improve, contributing to better psychological health. The other
predictors did not demonstrate a significant influence on the psychological health
domain. Additionally, the models for social relationships, environment, and overall
QoL domains did not demonstrate statistical significance (p > .05), indicating that other
factors might be more relevant for these aspects of QoL. The current study appears to be
the first to examine the relationship between PF, body composition, PAL and different
QoL domains (i.e., physical health, psychological health, environment and social
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relationship) in adolescents, which limits direct comparisons between the present
results and those of previous studies.

Other studies failed to establish robust associations between body composition,
PAL, and PF with QoL in adolescents (Buttitta et al., 2014; Nowak et al., 2019; Panzini
et al., 2007; Wafa et al., 2016). Panzini et al. (2007) did not identify a relationship
between QoL scores and BMI in children and adolescents aged 8–18 years. A literature
review by Buttitta et al. (2014) also indicated that three studies reported no association
between QoL and BMI in individuals up to 18 years old. Regarding the PAL,Wafa et al.
(2016) found no relationship between PAL and QoL in children aged 9–11 years. In
agreement, Nowak et al. (2019) concluded no significant relationship could be es-
tablished between PAL and QoL in students aged 18–30 years.

However, previous research has also identified contrasting results, with some studies
showing that higher levels of PAL and lower BMI positively influence physical health
in adolescents (Aadland et al., 2017; Elavsky et al., 2005; Henning et al., 2015; Jalali-
Farahani et al., 2016; Malebo et al., 2007; Riazi et al., 2010; Tasmektepligil et al., 2013;
Wafa et al., 2016; Williams et al., 2005). Spending more time engaging in sports
activities has been associated with improved QoL scores in students aged 14–17 years
(Jalali-Farahani et al., 2016). PAL contributes to better mental and physical health,
which, in turn, enhances QoL scores (Tasmektepligil et al., 2013). Regarding body
composition, children aged 8–18 years classified as obese have lower QoL compared to
children with normal weight (Riazi et al., 2010; Williams et al., 2005). The total QoL
scores of obese children aged 9–11 years were significantly lower when compared to
children with normal BMI. Furthermore, the higher the severity of obesity, the worse
the QoL (Wafa et al., 2016).

Previous studies have also identified associations between jumping performance,
speed, and agility tests with QoL. Morales et al. (2013) observed a positive relationship
between lower limb strength and QoL in students aged 8–11 years. Similarly, Andersen
et al. (2017) reported that greater explosive in the lower-body strength positively
affected QoL in children up to 10 years old.

Possible explanations for the divergences among studies assessing the relationship
between PF (speed/agility, and grip strength), PAL, QoL, and body composition with
AP and QoL include differences in how these variables were evaluated and the
methodologies used. For instance, muscle strength has been measured through various
tests, such as hand grip strength (Solis-Urra et al., 2021), vertical and horizontal jumps
(Oliveira et al., 2017), and push-up and sit-up tests (Barrigas et al., 2018). Agility has
been assessed using square tests (Cadenas-Sanchez et al., 2017), Shuttle Run, and
T505 tests (Cadenas-Sanchez et al., 2020). APL has been evaluated both objectively -
using equipment such as the accelerometer (Cadenas-Sanchez et al., 2020), and
subjectively - through validated questionnaires like IPAQ (Fernandes, 2019) and
QAPACE (Jalali-Farahani et al., 2016). QoL has been assessed using different
questionnaires, such as the WHOQOL-Brief (Çiçek, 2018), PedsQLTM (Jalali-
Farahani et al., 2016), Kidscreen-27 (Kliesener et al., 2022), and ComQol-A5
(Nowak et al., 2019). Future studies could enhance the model used in the current
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study to determine the AP and QoL by including variables such as school absenteeism,
perseverance in overcoming barriers, socioeconomic status, and aerobic capacity.

Practical Application, Future Perspectives, and Limitations

The present study is not free from limitations. One of them is the exclusion of car-
diovascular capacity from the data collection procedures. It has been recognized as a
primary component of PF that can affect AP and QoL in students aged 14–21 years and
should be considered in feature regression models (Páez-Maldonado et al., 2020).
Another important factor not evaluated in this study is dietary habits, which have been
suggested to positively impact both AP and QoL (Peña-Jorquera et al., 2021). Ad-
ditionally, psychological and sociodemographic factors, which may contribute to
improved AP and QoL scores in adolescents aged between 10 and 15 years, were not
included in the analysis (Franco-Paredes et al., 2019). Furthermore, the fact that the
study’s participants were very similar in QoL scores could also harm the regressive
equations’ capability to capture the significative effects of the independent variables in
the adolescents’ QoL. A comprehensive, multifactorial exploration of the determinants
of QoL and AP in more varied populations in terms of age, sociodemographic
backgrounds, and presenting heterogeneous scores of QoL and AP is needed in future
research to identify new connections between QoL, PAL, and physical fitness, body
composition in the teenagers’ AP. Moreover, approaches enrolling the employment of
artificial intelligence-based models could provide deeper insights into the influence of
physical fitness on adolescents’ AP performance and QoL.

Conclusions

The results of the present study suggest that the predictors analyzed (i.e., jump per-
formance, agility, grip strength, BMI, PAL, and QoL) account for approximately 9.3%
of the variance in AP and 7.9% of the variance in physical health and psychological
health in QoL domains. However, the low coefficients of determination indicate that
other unexamined variables (e.g., time spent on academic activities, school attendance,
dietary habits, and socioeconomic context) likely play substantial roles in determining
these outcomes. In addition, only age significant predict and psychological health
domain of QoL; and only jump performance tests showed a significant relationship with
AP, suggesting that higher levels of performance in this parameter are and practical
interventions to support the academic and overall development of adolescents.
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