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Fitness, Motor Competence and
Mental Health of Portuguese University
Students: results from a pilot study
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The role of physical health in enhancing mental well-being is well known. This pilot study examines how different aspects of

physical activity and motor skills correlate with mental health outcomes in this demographic. Using a combination of self-reported

questionnaires and objective fitness tests, data were collected from a sample of 206 students at the Coimbra School of Education in

ABSTRACT

Portugal. Key metrics included accelerometry-based physical activity levels, aerobic and muscular fitness, agility and balance, motor
competence, and mental health indicators such as general wellbeing, stress perception, sleep quality and quality of life. Despite low
levels of motor competence, physical activity and fitness, preliminary findings suggest a significant positive relationship between
regular physical activity and improved mental health, with higher fitness levels and better motor competence also associated with

reduced stress perception. These results underline the importance of integrating physical health initiatives into university settings

to promote overall student well-being. The study highlights potential areas for further research, including longitudinal analyses

and targeted interventions to enhance physical and mental health.
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INTRODUCTION

Motor competence, physical activity,and physical fitness can
be understood through Stodden’s conceptual model (Stodden
et al., 2008), which posits that these domains are interrelated
and collectively contribute to an individual’s health trajectory.
According to this model, individuals with higher motor com-
petence are more likely to engage in physical activity, which
in turn enhances physical fitness and promotes overall health.

In line with this conceptual framework, a study by Barnett
et al. (2016) found that higher motor competence in child-
hood was associated with greater physical activity levels in
adolescence. This relationship was mediated by perceived
competence and enjoyment of physical activity. Robinson
et al. (2015) conducted a systematic review and meta-anal-
ysis that confirmed the positive association between motor

competence and physical activity across different age groups.
The study highlighted that motor competence is a significant
predictor of physical activity levels.

The study by Cattuzzo et al. (2016) explored the rela-
tionship between motor competence and physical fitness
in children and adolescents. They found that higher motor
competence was associated with better performance in fit-
ness tests, including aerobic capacity and muscular strength.
Logan et al. (2018) also found that motor competence was
a significant predictor of physical fitness in young adults.
'They emphasised the importance of developing motor skills
early in life to support lifelong physical fitness.

'The interrelationships between motor competence, phys-
ical activity, and physical fitness have significant implications
for the well-being of university students. It is during ado-
lescence that bad habits of physical inactivity are acquired
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(Magalhides, 2020), often persisting into higher education.
As students transition to this stage of education, they often
face new challenges, including increased academic workload,
social pressures, and lifestyle changes. These challenges can
impact their physical and mental health, making it crucial to
promote strategies that support overall well-being.

Beyond the physical, mental, and social benefits, this same
practice also brings other advantages for the general popula-
tion, and for the university student population in particular,
namely a strong positive correlation with academic success
(Al-Drees et al., 2016; Leung et al., 2025), as well as a neg-
ative correlation with academic procrastination (Jiang et al.,
2021). Despite this, the already high levels of sedentarism in
the age group between 15 and 24 years have been increasing
in Portugal (INE, 2021).

Kljajevi¢ et al. (2021) systematically reviewed 21 studies
assessing the levels of physical activity and physical fitness
among university students. Despite some cultural differ-
ences, the authors found low levels of physical activity and
fitness among this population. As previously mentioned, this
is a new phase that involves several lifestyle changes. Such
changes often lead to poor management of study and leisure
time, a lack of interest or motivation in engaging in physical
activity, resulting in a sedentary lifestyle and, consequently,
unsatisfactory levels of physical fitness (Fotynyuk, 2017).

There is also a tendency for these values to decline over
the academic course of students (Jiang et al., 2021) and
when comparing students over a longer time span (Pribis
et al., 2010). Physical fitness is declining, and body fat is
increasing, which may be alarming, as associations between
cardiorespiratory fitness and academic performance have
been found throughout the educational journey of students
(Marques et al., 2018; Rodriguez et al., 2020), and even in
university students (Yang & Tsao, 2019).

Regular physical activity and high levels of physical fitness
are associated with reduced risk of chronic diseases, such as
cardiovascular disease, diabetes, and obesity (Warburton &
Bredin, 2017). 1t is also associated with mental health benefits
such as reduced symptoms of depression and anxiety, improved
mood, and enhanced cognitive function (Penedo & Dahn,
2005; Warburton & Bredin, 2017). Higher physical fitness lev-
els are also associated with numerous health benefits, includ-
ing reduced risk of chronic diseases, better mental health, and
improved quality of life (Marques et al., 2021; Ortega et al.,
2008). These benefits underscore the importance of promot-
ing physical activity among university students, who often
experience high levels of stress and mental health challenges.

In addition to the benefits of physical activity, a robust

body of evidence supports its role as a protective factor for
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mental health, including lower depressive symptomatol-
ogy, reduced stress, and improved psychological well-being.
A scoping review of intervention studies in young people
concluded that physical activity and exercise are good strat-
egies for mental health promotion and early intervention,
although more high-quality studies are still needed (Pascoe
etal.,2020). Evidence suggests that higher baseline physical
activity is associated with a reduced risk of developing depres-
sion across populations (Schuch et al., 2018). Importantly
for higher education contexts, university-focused work also
highlights that structured physical activity and exercise ini-
tiatives may buffer perceived stress and strengthen mental
well-being among young adults (Herbert, 2022).

Higher motor competence facilitates engagement in
physical activities, promoting physical fitness and reducing
sedentary behaviour. This is particularly important in a uni-
versity setting where students may spend long hours sitting
for lectures and studying.

Lubans et al. (2016) reviewed the mechanisms by which
physical activity influences cognitive and mental health in youth,
noting that physical fitness acts as a mediator in these relation-
ships. They found that physical activity interventions that improve
fitness also enhance cognitive function and mental health.

In this regard, physical activity has been shown to have
positive effects on various aspects of mental health, including
reducing symptoms of depression and anxiety, improving mood,
and enhancing cognitive function (Bailey et al., 2018; Herbert,
2022; Pascoe et al., 2020). For students who often experience
high levels of stress, regular physical activity can be a valuable
tool for managing mental health. Higher motor competence is
associated with increased self-eflicacy and enjoyment of physical
activity, which can enhance psychological well-being and reduce
stress (Lubans et al., 2010). This highlights the importance of
developing motor skills to support mental health.

Engaging in physical activities, such as sports and exercise,
provides opportunities for social interaction and the devel-
opment of social support networks. This can enhance social
well-being and create a sense of community among students
(Eime et al., 2013). Higher motor competence can facilitate
participation in social physical activities, promoting social inclu-
sion and reducing feelings of isolation (Stodden et al., 2008).

The PAFMUP Project aims to monitor and character-
ise physical activity, fitness, motor competence and mental
health of university students in Portugal. By characterising
students’ habits throughout their academic journey, it will
be possible to provide higher education institutions with
information that may help them create programs that offer
students opportunities to engage in regular physical activ-

ity through sports facilities, fitness programs, or recreational
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activities. The present study is the result of a pilot study con-
ducted at a Portuguese higher institution, in which students
from various courses were analysed.

METHODS

'This study is a cross-sectional pilot observational study
integrated in the PAFMUP project. Data was collected in a
single assessment session, to test feasibility. A convenience
sample of 206 Portuguese students (117 female and 89 male)
from four different undergraduate programmes was used,
based on class availability and voluntary participation. Table 1
presents descriptive data regarding the sample.

Inclusion criteria were active enrolment in the course
and absence of medical contraindications for physical test-
ing. All participants provided informed consent.

Measures

Motor competence was assessed through the Motor
Competence Assessment (Rodrigues et al., 2019). This test
comprises 6 tasks, divided into 3 categories: locomotor, manip-
ulative, and stabilising skills. Locomotor skills were evaluated
using the shuttle run and the standing long jump.To evaluate
the domain of stabilising skills, we used the plate-tapping test
and lateral jumps. Manipulative skills were evaluated using
the soccer ball kick and the tennis ball throw.

Cardiorrespiratory fitness was assessed with the Queen’s
College Step Test, following the procedures defined in the
literature (McArdle et al., 1972). The modified agility T test
was used to assess participants’agility and Change of Direction
(COD). Flexibility was assessed through sit and reach, and the
Countermovement Jump was used to measure Vertical jump

power. The Optojump® system (Microgate, Bolzano, Italy)

Table 1. Sample characterisation.

was used to assess the participants’ performance in this test.
Finally, handgrip strength was also assessed using a hand-
held dynamometer (Takey dynamometer - TKK5410,Japan).
Physical activity levels were assessed with accelerom-
etry (Actigraph wGT3X-BT®) and followed the protocol
described by Clemente et al. (2016).
A questionnaire was also used to investigate the students

)

physical activity, behavioural change and wellbeing.

Statistical procedures

Descriptive data on participants’ motor competence and
physical fitness levels are shown. The ANOVA one-way test
was used to compare levels of physical activity across groups,
after checking the normality and homogeneity assumptions,
as outlined by Pallant (2022). Effect sizes (ETA2) were
reported along with p-values. Significance level was set at p
< .05.This procedure was repeated for the questionnaire data.

RESULTS

This section aims to present descriptive data for each
group of students for each physical assessment. Preliminary
results from this pilot study point to a significantly low level
of motor competence among all students. It is noteworthy
that all groups were below the 50th percentile for total motor
competence (Table 2), with particularly low values among
ASE, GS, and EB students. Sport Sciences students show
comparatively higher scores across all MCA domains, although
they still do not reach high percentile ranges.

Regarding physical fitness, Sport students presented higher
mean values in cardiorespiratory fitness, strength and power,
as expected given the course profile and gender distribution.
Table 3 presents the fitness levels of all groups.

I B R I S I R

SPORT (n=104) 20.62+1.60 20.70+2.22 22.81+2.56 23.30+2.79
ASE (n=15) 20.70+1.23 26.59 +6.59

EB (n=62) 20.56 +5.75 28.36+£11.46 23.87+372 25.18+4.40
GS (n=25) 21.85+7.67 19.52+1.21 23.24+4.19 2670+ 1.67

Table 2. Motor Competence of university students according to the course.

I S -~ S S S N S

MCA STABILITY 11.06 £ 16.65 2417 £20.91 2579 £21.94 50.58 +22.55
MCA LOCOMOTOR 8.98+7.28 11.83+£14.95 18.41+£17.52 54.26+ 22.35
MCA MANIPULATIVE 16.83 £ 14.06 25.22+22.80 22.78+20.16 38.40 £ 20.31
MCA TOTAL 12.29+9.79 20.41+16.71 22.33+15.48 47.74 £ 14.95
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Accelerometry data, as seen in Table 4, showed very high
sedentary time across all courses (> 87%), with moderate to
vigorous physical activity accounting for around 3% of total
daily time. Group differences were statistically significant
with small to moderate effect sizes, indicating that although
Sport students were more active, sedentarism remained the
dominant behaviour.

Regarding participants’ attitudes and perceptions of a
healthy lifestyle, Table 5 shows that, apart from Sport stu-
dents, there is low engagement in weekly physical activity,
consistent with accelerometry data. It is noteworthy that

ASE students perceive themselves as having poorer eating
habits, particularly compared to Sport students, and as hav-
ing lower overall health quality.

Quality-of-life indicators related to health and well-be-
ing were assessed using a validated questionnaire (Table 6).

DISCUSSION

The present pilot study confirms a pattern described in
the previous literature: university students tend to exhibit
low physical activity levels and moderate physical fitness,

Table 3. Fitness levels of university students according to course.

Step Test VO2Max | Vertical Jump Power | Handgrip Strength Flexibility Sit&Reach
- ml/kg/mln) (kg) Aglllty T-teSt Seg Cm)

40.17 £ 4.66 608.54 + 162.83 31.62+£3.83 8.50+£0.82 3.77+£7.99
GS 4277 £6.27 643.67 £231.16 24.91+£7.60 8.27 £1.07 5511921
EB 41.86+6.36 630.62 +137.14 24.65+£5.27 7.95+£0.71 5.58 £ 6.92
Sport 54.04 £8.51 861.30 £ 190.76 36.28 £8.84 6.26£0.83 4.91+8.34
Table 4. Physical Activity levels of university students according to course*.
SPORT EB ASE (€] Z Sig ETA?
Sedentary Time 87.18 +7.46%° 87.46 £ 3.69° 87.49 £ 3.89 93.23+4.07° 9.075 <.001 119
Light PA 9.25+5.85¢ 9.76£2.78% 9.82+3.23° 5.09 £ 3.26%¢ 18.124 <.001 212
Moderate PA 3.18+£1.73f 2.73+£1.23¢ 259+ .96 1.62 £ 1.00% 4.711 .003 .065
Vigorous PA .39+ . 720 .04 +.04" 10+ .12 .06 +.07 12.321 <.001 155

*Significant differences found between: a) Sport and EB Students (p = .002); b) Sport and GS Students (p < .001);

<.001); d) EB and GS Students (p < .001);
.002); h) Sport and EB Students (p < .001); i) Sport and ASE Students (p = .001); j) Sport and GS Students (p < .001).

Table 5. Self-perceptions of a healthy lifestyle*.

e) ASE and GS Students (p =. 005); f) Sport and GS Students (p = .007);

c) Sport and EB Students (p
g) EB and GS Students (p =

| sow -----

On a scale of 1 to 10 what value do you 645+153 | 588+156 | 500+330° | 5.88+211 3.205

attribute to your eating habits?

On a scale of 1 to 10, what value do you

attribute to the overall quality of your health? 7.25+1.65 7.03+1.91 592+375 | 681+216 1.826 144 26
“How frequently do you engage in physical | 5 1414 qoc | 10541.07 | 1.00£1.13 | 1.66+131¢ | 15055 | 001 18
exercise weekly?

*Significant differences found between: a) Sport and ASE Students (p < .05); b) Sport and EB Students (p < .05); ¢) Sport and GS Students (p < .05).

Table 6. Descriptive data from the Quality of Life Related to Health and Well-Being Questionnaire*.

General Wellbeing 14.92 £4.70 14.30 + 4.09 16.00 + 4.69 14.94 + 6.40 1.953 122
Stress perception 29.45 + 4.47° 32.15+ 3.89° 28.92+4.16 30.44 + 4.54 5.419 001 07
Quality of Life 29.34+5.08 27.84+5.39 26.50+5.13 29.41+4.23 1.185 317 02
Sleep quality 19.52+5.63 19.88 +5.35 17.50 +7.34 20.06 +4.72 707 549 01
Eating habits 69.35+ 10.05 67.17 +8.99 66.00+10.75 67.53+10.24 929 428 01

*a: Significant differences found between Sport and EB (p < .05).

Motricidade, 2025, vol. 21, 38881
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with high levels of sedentary behaviour (Kljajevi¢ et al.,
2021). It is worth noting that, even among Sport Sciences
students, the level of Total Motor Competence is below the
50th percentile. These values are especially low for students
in Sociocultural Animation (ASE), Gerontology (GS), and
Teacher Training (EB). Particularly for Sport Sciences stu-
dents, these values are consistent with reports that motor
skill proficiency is not automatically preserved in adulthood
without continued practice (Logan et al., 2018).

'The strong predominance of sedentary time aligns with
national and international surveillance data and reinforces
concerns about behavioural risk patterns emerging in the early
years of adulthood. Given the established links between physical
activity and mental health (Herbert, 2022; Pascoe et al.,2020),
this behavioural profile is a relevant public health concern.

One factor that may influence these values is the lack of accel-
erometer use during sports activities, particularly among Sport
Sciences students. Another reason for such low numbers may
be low adherence to device use during the intervention period.
Nonetheless, the percentage values refer to the time it was used.

Although not statistically significant, ASE students reported
better general well-being, feeling more cheerful, active, and
energetic than the other groups, particularly contrasting with
the EB students. In terms of stress perception, EB students felt
more nervous and stressed when compared with their Sport
Students counterparts. In this regard, it is also interesting to
note that ASE students felt less confident in their ability to
deal with personal problems when compared with the Sport
and EB students. Preliminary data suggest that Sportand ASE
students are less stressed than the other groups of students,
particularly when compared with EB students.

Regarding the perception of quality of life, no difterences
between groups were found. All were relatively happy with their
life. Sleep quality did not differ between groups, with all groups
showing relatively average values.

Finally, in the eating habits section of the questionnaire,
we found that sports students eat more whole grains and
fatty proteins, including meat or fish, and consume more
alcoholic beverages. This fact is noteworthy, as it may imply
a relationship between sports involvement and the use of
more protein-rich macronutrients on the one hand, but also
more dangerous behaviours related to alcohol consumption.

Group differences in stress perception, with higher stress
in EB students and, conversely, in sport students, are consis-
tent with evidence that more active people tend to be better
stress-regulated and report better psychological well-being.
Although effect sizes were small, the direction of results
supports previously described associations between physical
activity and mental health indicators.

Motricidade, 2025, vol. 21, 38881

Contrary to expectations, overall well-being and quali-
ty-of-life scores did not differ significantly between groups.
'This may reflect compensatory psychosocial factors or lim-
itations of cross-sectional measurement sensitivity. It also
reinforces the idea that physical indicators and perceived
well-being do not always vary in parallel among young adults.

Alcohol intake patterns observed in Sport students deserve
attention, as prior studies noted the coexistence of heathy
and risky behaviours in physically active groups.

This pilot study has several limitations. Data were col-
lected from a convenience sample, resulting in an unequal
gender distribution and small subsamples in some groups.
'The physical tests were difficult to implement with some
subjects, as they required a certain level of motor proficiency,
and some participants struggled to perform them. which may
have influenced performance outcomes. Thirdly, some lack
of motivation, particularly among the more sedentary par-
ticipants, may have amplified the results at the lower end of

motor competence and physical fitness.

CONCLUSION

In conclusion, the interplay between motor competence,
physical activity, and physical fitness is critical for the overall
well-being of university students. This pilot study portrays
university students as physically sedentary, with average
physical capacity and low motor competence. This does not
seem to limit their overall well-being. Although they recog-
nise that physical activity is important for their health, this
recognition is not enough to compel them into more active
lifestyles. Higher motor competence facilitates engagement
in physical activities, which in turn enhances physical fitness
and promotes both physical and mental health. These findings
support the need for institution-level strategies to promote
physical activity and motor competence in higher education
settings. Future research within the PAFMUP project should
adopt longitudinal designs and intervention approaches to

clarify causal pathways and program effectiveness.

REFERENCES
Al-Drees, A., Abdulghani, H., Irshad, M., Bagays, A. A., Al-Zhrani,
A., Alshammari, S. A., & Alturki, N. 1. (2016). Physical activity and
academic achievement among medical students: A cross-sectional
study. Medical Teacher, 38(sup1), S66-S72. https://doi.org/10.3
109/0142159X.2016.1142516

Bailey, A. P, Hetrick, S. E., Rosenbaum, S., Purcell, R., & Parker, A. G.
(2018). Treating depression with physical activity in adolescents
and young adults: A systematic review and meta-analysis of
randomized controlled trials. Psychological Medicine, 48(7),
1068-1083. https://doi.org/10.1017/50033291717002653



https://doi.org/10.3109/0142159X.2016.1142516
https://doi.org/10.3109/0142159X.2016.1142516
https://doi.org/10.1017/S0033291717002653

The PAFMUP Project

Barnett, L. M., Lai, S. K., Veldman, S. L. C., Hardy, L. L., Cliff, D. P,
Morgan, P. J., & Lubans, D. R. (2016). Correlates of gross motor
competence in children and adolescents: A systematic review
and meta-analysis. Sports Medicine, 46(11), 1663-1688. https://
doi.org/10.1007/s40279-016-0495-z

Cattuzzo, M. T, Santos Henrique, R, Ré, A.H.N., Oliveira, |. S., Melo, B.
M., Sousa Moura, M., & Stodden, D. F. (2016). Motor competence
and health-related physical fitness in youth: A systematic review.
Journal of Science and Medicine in Sport, 19(2), 123-129. https://
doi.org/10.1016/].jsams.2014.12.004

Clemente, F. M., Nikolaidis, P. T., Martins, F. M. L., & Mendes, R. S.
(2016). Physical activity patterns in university students: Do they
follow the public health guidelines? PLoS One, 11(3), Article
e0152516. https://doi.org/10.1371/journal.pone.0152516

Eime, R. M., Young, J. A,, Harvey, J. T., Charity, M. J., & Payne, W.
R. (2013). A systematic review of the psychological and social
benefits of participation in sport for children and adolescents.
International Journal of Behavioral Nutrition and Physical Activity,
10, Article 98. https://doi.org/10.1186/1479-5868-10-98

Fotynyuk, M. (2017). Physical fitness and academic performance: The
mediating role of self-efficacy and physical activity. Journal of
American College Health, 65(4), 226-234. https://doi.org/10.10
80/07448481.2016.1266630

Herbert, C. (2022). Enhancing mental health, well-being and active
lifestyles of university students by means of physical activity and
exercise research programs. Frontiers in Public Health, 10, Article
849093. https://doi.org/10.3389/fpubh.2022.849093

Instituto Nacional de Estatistica (INE) (2021). Atividade fisica e
desportiva em Portugal. INE.

Jiang, X., Ding, C., & Wang, Q. (2021). The relationship between
physical activity and academic procrastination in Chinese university
students. Journal of American College Health, 69(3), 329-335.
https://doi.org/10.1080/07448481.2019.1692020

Kljajevi¢, V., Stankovi¢, M., Bordevi¢, D., Trkulja-Petkovi¢, D., Jovanovi¢,
R., Plazibat, K., Orsoli¢, M., Curi¢, M., & Sporis, G. (2021). Physical
activity and physical fitness among university students: A systematic
review. International Journal of Environmental Research and Public
Health, 19(1), Article 158. https://doi.org/10.3390/ijerph19010158

Leung, W. K. C, Kim, S. C. L., & Lam, S. C. (2025). Relationships
between perceived physical literacy and mental health in tertiary
education students: A scoping review. BMC Public Health, 25,
Article 117. https://doi.org/10.1186/s12889-025-21337-y

Logan, S.W., Webster, E. K., Getchell, N., Pfeiffer, K. A., & Robinson, L. E.
(2018). Relationship between fundamental motor skill competence
and physical activity during childhood and adolescence: A
systematic review. Kinesiology Review, 7(1), 16-34. https://doi.
org/10.1123/kr.2017-0017

Lubans, D. R., Morgan, P. J., Cliff, D. P, Barnett, L. M., & Okely,
A. D. (2010). Fundamental movement skills in children and
adolescents. Sports Medicine, 40(12), 1019-1035. https://doi.
org/10.2165/11536850-000000000-00000

Lubans, D. R., Richards, J., Hillman, C. H., Faulkner, G., Beauchamp,
M. R., Nilsson, M., Kelly, P, Smith, J. J., Raine, L. B., & Biddle,
S. J. H. (2016). Physical activity for cognitive and mental health
in youth. Pediatrics, 138(3), Article e20161642. https://doi.
org/10.1542/peds.2016-1642

Magalhaes, P. (2020). Fostering physical activity habits in adolescence.

European Journal of Sport Science, 20(4), 531-540. https://doi.
org/10.1080/17461391.2019.1628936

Marques, A., Peralta, M., Martins, J., Catunda, R., & Loureiro, N.
(2021). The association between physical activity and chronic

diseases in European adults. European Journal of Sport Science,
21(2), 196-204. https://doi.org/10.1080/17461391.2019.1708468

Marques, A., Santos, D. A., Hillman, C. H., & Sardinha, L. B. (2018).
How does academic achievement relate to cardiorespiratory
fitness and physical activity? British Journal of Sports Medicine,
52(16), Article 1039. https://doi.org/10.1136/bjsports-2016-097361

McArdle, W. D., Katch, F. |., Pechar, G. S., Jacobson, L., & Ruck, S.
(1972). Reliability and interrelationships between maximal oxygen
uptake, physical work capacity and step-test scores in college
women. Medicine and Science in Sports, 4(4), 182-186. https://
doi.org/10.1249/00005768-197200440-00006

Ortega, F. B., Ruiz, J. R., Castillo, M. J., & Sjéstrdom, M. (2008). Physical
fitness in childhood and adolescence: A powerful marker of
health. International Journal of Obesity, 32(1), 1-11. https://doi.
org/10.1038/sj.ij0.0803774

Pallant, J. (2022). SPSS survival manual (7th ed.). Routledge. https://
doi.org/10.4324/9781003117452

Pascoe, M. C., Bailey, A. P, Craike, M., Carter, T, Patten, R., & Parker,
A. G. (2020). Physical activity and exercise in youth mental health
promotion: A scoping review. BMJ Open Sport & Exercise
Medicine, 6(1), Article e000677. https://doi.org/10.1136/bmjsem-
2019-000677

Penedo, F. J., & Dahn, J. R. (2005). Exercise and well-being.
Current Opinion in Psychiatry, 18(2), 189-193. https://doi.
org/10.1097/00001504-200503000-00013

Pribis, P, Burtnack, C. A., McKenzie, S. O., & Thayer, J. (2010). Trends
in body fat, BMI and physical fitness among college students.
Nutrients, 2(10), 1075-1085. https://doi.org/10.3390/nu2101075

Robinson, L. E., Stodden, D. F,, Barnett, L. M., Lopes, V. P, Logan, S.
W., Rodrigues, L. P, & D'Hondt, E. (2015). Motor competence and
health trajectories. Sports Medicine, 45(9), 1273-1284. https://
doi.org/10.1007/s40279-015-0351-6

Rodrigues, L. P, Luz, C., Cordovil, R., Bezerra, P, Silva, B., Camdes,
M., & Lima, R. (2019). Normative values of the motor competence
assessment (MCA) from 3 to 23 years of age. Journal of Science
and Medicine in Sport, 22(9), 1038-1043. https://doi.org/10.10164/].
jsams.2019.05.009

Rodriguez, C. C., Camargo, E. M. D., Rodriguez-Afiez, C. R., & Reis,
R. S. (2020). Physical activity, fitness and academic achievement.
Revista Brasileira de Medicina do Esporte, 26(5), 441-448. https://
doi.org/10.1590/1517-8692202026052019 0048

Schuch, F. B., Vancampfort, D., Firth, J., Rosenbaum, S., Ward, P. B.,
Silva, E. S., Hallgren, M., De Leon, A. P, Dunn, A. L., Deslandes,
A. C., Fleck, M. P, Carvalho, A. F,, & Stubbs, B. (2018). Physical
activity and incident depression. American Journal of Psychiatry,
175(7), 631-648. https://doi.org/10.1176/appi.ajp.2018.17111194

Stodden, D. F,, Langendorfer, S. J., & Roberton, M. A. (2008). Motor
skill competence and physical fitness. Research Quarterly for
Exercise and Sport, 79(1), 29-37.

Warburton, D. E.R., &Bredin, S. S. D. (2017). Health benefits of physical
activity. a systematic review of current systematic reviews. Current
Opinion in Cardiology, 32(5), 541-556. https://doi.org/10.1097/
HC(O.0000000000000437

Yang, C.B., & Tsao, T. H. (2019). Cardiorespiratory fitness and academic

performance in college students. Advances in Physical Education,
10(1), 42-53. https://doi.org/10.4236/ape.2020.101005

Al content of Journal Motricidade is licensed under Creative Commons,
except when otherwise specified and in content retrieved from other bibliographic sources

Motricidade, 2025, vol. 21, 38881



https://doi.org/10.1007/s40279-016-0495-z
https://doi.org/10.1007/s40279-016-0495-z
https://doi.org/10.1016/j.jsams.2014.12.004
https://doi.org/10.1016/j.jsams.2014.12.004
https://doi.org/10.1371/journal.pone.0152516
https://doi.org/10.1186/1479-5868-10-98
https://doi.org/10.1080/07448481.2016.1266630
https://doi.org/10.1080/07448481.2016.1266630
https://doi.org/10.3389/fpubh.2022.849093
https://doi.org/10.1080/07448481.2019.1692020
https://doi.org/10.3390/ijerph19010158
https://doi.org/10.1186/s12889-025-21337-y
https://doi.org/10.1123/kr.2017-0017
https://doi.org/10.1123/kr.2017-0017
https://doi.org/10.2165/11536850-000000000-00000
https://doi.org/10.2165/11536850-000000000-00000
https://doi.org/10.1542/peds.2016-1642
https://doi.org/10.1542/peds.2016-1642
https://doi.org/10.1080/17461391.2019.1628936
https://doi.org/10.1080/17461391.2019.1628936
https://doi.org/10.1080/17461391.2019.1708468
https://doi.org/10.1136/bjsports-2016-097361
https://doi.org/10.1249/00005768-197200440-00006
https://doi.org/10.1249/00005768-197200440-00006
https://doi.org/10.1038/sj.ijo.0803774
https://doi.org/10.1038/sj.ijo.0803774
https://doi.org/10.4324/9781003117452
https://doi.org/10.4324/9781003117452
https://doi.org/10.1136/bmjsem-2019-000677
https://doi.org/10.1136/bmjsem-2019-000677
https://doi.org/10.1097/00001504-200503000-00013
https://doi.org/10.1097/00001504-200503000-00013
https://doi.org/10.3390/nu2101075
https://doi.org/10.1007/s40279-015-0351-6
https://doi.org/10.1007/s40279-015-0351-6
https://doi.org/10.1016/j.jsams.2019.05.009
https://doi.org/10.1016/j.jsams.2019.05.009
https://doi.org/10.1590/1517-8692202026052019_0048
https://doi.org/10.1590/1517-8692202026052019_0048
https://doi.org/10.1176/appi.ajp.2018.17111194
https://doi.org/10.1097/HCO.0000000000000437
https://doi.org/10.1097/HCO.0000000000000437
https://doi.org/10.4236/ape.2020.101005

