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Introduction: The COVID-19 pandemic has exacerbated stress and anxiety
among young people, particularly university students, impacting their mental
well-being and daily life. Given the rise in social isolation and economic
uncertainty, the adoption of mindfulness practices such as sophrology,
meditation, and yoga becomes essential for improving their mental health.
This study aims to evaluate the impact of these practices on stress levels and
their effect on engagement in physical activities among youths.
Method: This study employed a mixed methods design to assess the impact of
different wellness and mindfulness practices on stress levels and physical activity
(PA) engagement among university students. Quantitative data were gathered
electronically from 218 students at the University of Rouen and the university
of Paris-Cité through validated questionnaires, including custom tools on
sports and mindfulness practices and the Perceived Stress Scale (PSS). The
sample consisted mainly of young adults aged 18 to 35, with a majority of 170
female and 48 male participants. Qualitative insights were gathered through
semi-structured interviews with three directors of the university’s sports and
physical activities department (SUAPS), as well as four wellness program
instructors. Data analysis involved statistical techniques using Statistical
Analysis System (SAS) software for quantitative data, while qualitative data were
analyzed thematically using Sphinx software, a tool for textual analysis. Ethical
approval for the study was obtained, and confidentiality of all participants was
maintained throughout the research.
Results and conclusion: The COVID-19 pandemic had significant effects on
French university students’ PA, mental health, and stress levels. Lockdowns led
to a decline in sports practices for many, while others adapted by increasing
their engagement in fitness and wellness practices. The majority of
participants (64.68%) reported moderate levels of stress. A significant
correlation was found between motivations for mental health support and
stress management, and higher levels of stress (p=0.0000 and p= 0.0024,
respectively). Regular participation in wellness activities was associated with
lower stress (p=0.0193). The findings reinforce the idea that incorporating
wellness practices into educational environments can strengthen students’
mental resilience and overall well-being, equipping them with essential tools
to effectively cope with future stressors.
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1 Introduction

The impact of physical exercise on academic achievement has

been thoroughly examined, demonstrating various beneficial

effects. Regular physical exercise improves students’ cognitive

functions, such as concentration and memory, while also honing

their overall mental sharpness (1–4). Exercise has also been

identified as a great stress reliever, allowing students to better

cope with college demands and workloads (5–7). Furthermore,

aside from boosting concentration, physical exercise promotes

physical health and reduces absenteeism due to illness (8, 9).

Participating in sports helps to develop vital skills like time

management, discipline, and teamwork (10). Physical exercise

can also improve academic motivation and help them to deal

with worry, anxiety, stress or depression by boosting their

self-esteem and confidence (11–13). The overall impact of

exercise and physical activity (PA) on an individual’s progress

in education emphasizes the importance of exercising regularly,

to enhance both academic and overall performance and

achievement. Stress levels among youth, particularly among

university students, are an increasing concern. Academic

pressures such as high-grade expectations, tight deadlines, and

juggling multiple subjects all have a significant impact on

students’ mental health and well-being (14). Social dynamics are

also important as students navigate their interactions with peers,

family, and faculty. Furthermore, students often experience

financial stress because they must pay for tuition and living

expenses while also working part-time (15–18). The COVID-19

epidemic, particularly through the impact of lockdowns, has

intensified these pressures, resulting in increased anxiety and

lower overall well-being among youth (19, 20). The rapid shift to

online education, along with social isolation and altered daily

routines, has resulted in significantly increased stress and mental

health difficulties. The loss of face-to-face communication, with

the monotony of virtual classes, has resulted in students’ reduced

attention span and engagement (21–23). The pandemic has also

significantly reduced PA due to restrictions on movement and

the closure of gyms and sport centers. This decline in PA has

significantly impacted youth mental health, causing higher levels

of anxiety and depression (24–26). Moreover, a major concern is

the pandemic’s influence on students’ cognitive capacities.

Research findings indicate that pandemic-related stress and worry

may have an impact on cognitive functions such as memory,

focus, and decision-making. This disability might cause difficulty

with learning and academic performance, exacerbating youth

stress levels (27–30).

In France, university students’ participation rates in physical

and sporting activities offer a crucial perspective for examining

these issues. According to recent statistics, a significant number

of university students engage in regular PAs, while there is

substantial diversity depending on factors such as academic load,

access to sports facilities, and individual preferences (31).

According to the report from the National Observatory of

Physical Activity and Sedentary Behavior (Observatoire National

de l’Activité Physique et de la Sédentarité, ONAPS) and the

National Association of STAPS Students (Association Nationale
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des Étudiants en STAPS, ANESTAPS) on the engagement in

physical and sports activities (PSA) and sedentary behavior

among university students in France, 41.8% of students

participate in physical exercise at least five times per week,

meeting the national PA recommendations. However, 10% of

them are inactive, having not met the necessary levels of PA. On

average, students engage in 10.5 h of PA each week, which

includes a variety of activities ranging from light housekeeping to

more intense sports (31). These findings are critical for

contextualizing the favorable impacts of PSA on student well-

being and academic outcomes in the French educational setting.

For instance, students who maintain a routine of PAs report

better mental health, decreased stress levels, and higher academic

performance (7, 32). The availability of sports facilities and

programs at colleges is critical in encouraging students to engage

in physical exercise (33, 34). These efforts are crucial for

supporting the physical and mental health of students,

particularly in the context of the ongoing pandemic. On the

other side, given the growing need for effective mental health

strategies, the adoption of mindfulness techniques has become

increasingly important for stress reduction and mental health

improvement (35–37). Techniques such as sophrology, meditation,

and yoga have become popular because of their accessibility and

holistic benefits. Sophrology, which systematically combines

relaxation techniques and imagery, aims to enhance mental clarity

and calmness (38). Meditation promotes emotional stability

cultivating a focused and quiet state of mind (39), whereas

yoga combines physical postures, breath control, and

meditation to improve physical fitness and inner tranquility

(40). This paper thoroughly examines the impact of different

mindfulness practices on stress levels and their influence on

PA engagement among youths. By meticulously examining the

effectiveness of mindfulness practices in reducing stress,

this research aspires to provide robust, evidence-based

recommendations for incorporating these practices into

educational institutions’ curriculums. The ultimate goal is to

advocate for a holistic and comprehensive approach to mental

health, thereby supporting the well-being of university students

both during and beyond the pandemic.
2 Method

2.1 Study design

In order to provide a comprehensive understanding of the

impact of wellness and mindfulness practices on stress levels and

student engagement in PAs, this study adopted a mixed-methods

design combining both quantitative and qualitative approaches.

The study involved three key components:

• A systematic document analysis of existing literature on the

effects of COVID-19 on the health behaviors of university

students in France.

• Quantitative data collection through validated questionnaires

assessing well-being, mindfulness, and sports practices.
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• Qualitative data collection through semi-structured interviews

with key stakeholders involved in wellness programs at two

French universities.

As a result of this design, we were able to triangulate our

findings, providing us with a useful insight into how wellness

practices influence PA engagement and stress levels among youth.
2.2 Document analysis

Before collecting primary data, we conducted a systematic

document analysis to contextualize our study and inform its

design. The document analysis focused on scientific publications

from 2020 to 2023, examining the effects the COVID-19

pandemic on the health behaviors of university students in

France. The analysis aimed to identify the students’ situation in

France during the pandemic and the existing patterns and gaps

in the literature. This approach ensured that our research focused

on relevant but previously unexplored areas.

The analysis covered both quantitative and qualitative studies

sourced from PubMed, ScienceDirect, and BASE. Studies were

selected based on predefined inclusion criteria, focusing on topics

such as eating habits, PA levels, and quality of life among

university students. Articles in both English and French were

included to provide a comprehensive overview of the research

landscape. The results of this analysis were used to shape the

study’s primary data collection instruments and to position our

findings within the broader academic discourse on COVID-19’s

impact on student well-being.
2.3 Participants

A total of 218 participants took part in the quantitative study,

and seven key stakeholders were interviewed for the qualitative

study. The study population included:

• Quantitative study: 170 females and 48 males, with a mean age

of 33 years (ranging from 18 to 75 years). Participants were

students enrolled in wellness programs at SUAPS (university

sports services) at the University of Rouen and the University

of Paris-Cité. The majority (134 participants) were young

adults aged 18–35, and most were undergraduates (71%

pursuing bachelor’s degrees).

• Qualitative participants: Three SUAPS directors and four

wellness instructors, specializing in Yoga, Pilates, and

Sophrology, were interviewed based on their involvement in

wellness programs and their expertise.
2.4 Data collection

2.4.1 Quantitative data
Quantitative data were collected using validated questionnaires

designed to measure stress levels and evaluate sports practices.
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• Well-being and mindfulness practices: A custom-designed

questionnaire tailored to capture participants’ engagement

with mindfulness activities.

• Sports practices: A questionnaire evaluating the frequency and

types of sports and PA.

• Perceived Stress Scale (PSS): A 10-item questionnaire used to

measure the stress levels of participants.

The questionnaires were distributed electronically via email to

students enrolled in SUAPS programs at the University of Rouen

and the University of Paris-Cité. This method allowed for the

collection of comprehensive data on students’ mindfulness

practices, PA engagement, and stress levels.
2.4.2 Qualitative data
To complement the quantitative data, qualitative data

were gathered through semi-structured interviews with

stakeholders directly involved in wellness programs at the

two universities. Interviews were conducted with three

SUAPS directors and four wellness instructors (specializing

in Yoga, Pilates, and Sophrology). These interviews, with an

average duration of 45 min, were carried out either face-to-

face or via video conferencing, depending on participants’

schedules, and availability. With participants’ consent,

all interviews were audio-recorded and transcribed

verbatim for analysis. The semi-structed interview guide,

developed by the authors, included questions on various

relevant topics, such as the evolution and strategic

integration of wellness activities, the impact of COVID-19

on course offerings, resource management, feedback

adaptation, as well as facilitators’ qualifications and teaching

approaches. This qualitative component allowed us to

explore the evolution of wellness programs, the integration

of mindfulness practices, and the challenges faced during

the COVID-19 pandemic.
2.5 Ethical considerations

The study adhered to ethical standards and received approval

from the Institutional Review Board of the University of Rouen

Normandy (Record 91, Support DPO URN #1870). Informed

consent was obtained from all participants prior to their

involvement. Anonymity and data confidentiality were upheld

throughout the study.
2.6 Data analysis

2.6.1 Quantitative data
Quantitative data were analyzed using SAS (Statistical Analysis

System). Descriptive statistics, including means, standard

deviations, and frequencies, were calculated to describe the

sample and key variables. Associations between variables were

assessed using inferential statistical methods, such as the Chi-

Square test and Fisher’s exact test.
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2.6.2 Qualitative data
Qualitative data were analyzed using Sphinx software, which

facilitated a thorough organization and exploration of key

themes, such as stress, student experiences, SUAPS, wellness

programs, sports, and COVID-19. Initially, we generated

“nuages” (word clouds) to highlight prominent themes, then

examined associated verbatim responses to provide context and

depth. This approach enabled direct interpretation of the

verbatims, revealing recurring patterns and category-specific

themes. Through this analysis, we uncovered a shared

understanding and collective logic among participants, offering

deep insights into the qualitative data.
3 Results

3.1 Document analysis

This analysis includes 19 studies that focus on the impacts of

COVID-19 on the lifestyle and well-being of university students

in France. These studies, conducted in various cities such as

Rouen, Nîmes, Strasbourg, Lyon, and others, cover diverse

aspects of student life during the epidemic. Key areas of focus

include the mental health and well-being of university students,

particularly the increased stress and anxiety levels experienced

during lockdown. Research also examines the pandemic’s impact

on PA levels, revealing changes in students’ fitness routines.

Additionally, some studies investigate changes in dietary

behaviors and the prevalence of eating disorders, highlighting the

contributing factors to these issues. For the purpose of this
TABLE 1 Changes in physical activity of French university students due to CO

Study Objectives PA variables
Tavolacci et al.
(41)

Analyze health behaviors. Evaluate
changes and associated factors (+ and -).

Frequency of PA

Tavolacci et al.
(42)

Investigate factors associated with eating
disorders (EDs).

Frequency of PA

Patin et al. (43) Analyze changes in health-related
behaviors.

Frequency of PA

Matteuci et al.
(44)

Compare health-related behaviors of
students in France and Italy.

Physical fitness

Bouchet-Mayer
et al. (45)

Analyze conditions affecting students’
sports practices.

Continuity, interruption,
absence of physical activi
lockdown.

Goncalves et al.
(46)

Describe changes in physical activity
levels, sedentary behaviors, and alcohol
consumption.

Sedentary behavior and p
activity practices
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research, we will focus on the studies that examined changes in

PA due to COVID-19, mental health and well-being, and stress

and anxiety responses during lockdown.

3.1.1 Changes in physical activity due to COVID-19
Six of the 19 papers reviewed addressed PA (Table 1), with only

two specifically focusing on it. Three studies primarily examined

changes in health behaviors (41, 43, 44), while one study

investigated factors associated with eating disorders (42). Of the

two studies focused on PA, one explored change in PA levels

and sedentary behaviors (46), and the other examined the

conditions and factors affecting the continuity, cessation, or non-

initiation of PA during lockdown (45). The results, that are

primarily health-related, indicate that the epidemic has affected

students’ PA in several ways. During the lockdowns, there was a

significant decrease in both moderate and vigorous PA, and a

large number of students stopped participating in sports entirely.

However, some students increased their PA during the

restrictions, and a considerable portion maintained their exercise

routines despite the limitations imposed by the lockdowns. The

lockdowns also significantly increased sedentary behavior, raising

concerns that these habits might persist even after the

restrictions are released.

3.1.2 Mental health and well-being
Five studies examined the mental health and well-being of

French university students (Table 2), revealing high prevalence of

stress, anxiety, depression, and post-traumatic stress disorder

(PTSD). Wathelet et al. reported that 42.8% of students

experienced at least one mental health symptom, with significant
VID-19.

Key findings
Significant decrease in moderate PA (from 79.4% to 67.9%; p < 0.001) and
vigorous PA (from 62.5% to 59.1%; p < 0.001) before and during COVID-
19. Favorable changes more represented in female students (p < 0.001).
Negative changes in moderate PA associated with personal infection and
feelings of depression anxiety (CESD-8). Positive changes linked to fear of
severe COVID-19 contraction. Negative changes in vigorous PA
associated with not living with parents during lockdown and CESD-8
score. Positive changes linked to stress from changes in teaching methods.

Moderate and vigorous PA are lower in students with EDs compared to
those without. The lowest PA levels were observed in students with binge
eating disorders. The frequency of PA has decreased in both students
with and without EDs during COVID-19.

Regular moderate PA decreased in May 2020 and May 2021. Occasional
moderate PA decreased in May 2020 but returned to pre-COVID-19
levels in May 2021. Regular vigorous PA did not change in May 2020 but
decreased in May 2021. Occasional vigorous PA decreased in May 2020
and May 2021.

Before implementation of restrictive measures, 63.3% of French students
were physically active. This percentage increased to 72.4% once these
measures were in place.

or
ty during

65.1% of students maintained their sports practice despite lockdown
restrictions. 23.2% of students stopped their sports practice during
lockdown. 11.6% of students who did not have regular sports practice
before lockdown did not start any activity during this period.

hysical High PA during the first lockdown, followed by a subsequent decrease
during the pandemic. Increased levels of sedentary behavior during both
lockdowns, with a tendency for sedentary behaviors to persist over time.
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TABLE 2 Impact of the COVID-19 on French university students’ mental health and well-being.

Study Objectives Key findings
Leroy et al.
(47)

Risk of mental health problems by type of
university studies.

Compared to non-health students, non-medical health students and medical students had a lower risk of
presenting at least one adverse mental health outcome. Compared to non-health students, medical
students were less at risk of suicidal thoughts, severe self-reported distress, and depression. Non-medical
health students were less at risk of severe self-reported distress, stress, depression, and anxiety.

Wathelet et al.
(19)

Evolution of Mental Health (1 Month After the
1st Lockdown) and the Impact of Lockdown on
Mental Health: Factors Associated With Better or
Worse Resilience.

Severe Stress: 24.8% during lockdown, 21.7% one month after lockdown.
Anxiety: 27.5% during lockdown, 22.1% one month after lockdown.
Depression: 16.1% during lockdown, 13.9% one month after lockdown.
Suicidal Thoughts: 11.4% during lockdown, 13.2% one month after lockdown.
Factors associated with poor mental health one month after lockdown: female gender, low sense of
integration before lockdown, poor quality of social ties during lockdown, history of psychiatric care.
Despite a decrease after the first lockdown, severe stress, anxiety, and depression rates remain high, with
an increase in suicidal thoughts.

Wathelet et al.
(48)

Prevalence of mental health symptoms (15
months after the 1st lockdown) and factors
associated with mental health outcomes.

Increased prevalence of stress (20.6%), anxiety (23.7%), depression (15.4%), suicidal thoughts (13.8%),
and PTSD (29.8%) at T3 compared to T2. Women and non-binary participants, those without children,
living in urban areas, with financial difficulties, chronic conditions, psychiatric history, history of COVID-
19, social isolation, and low perceived quality of received information were at risk for all poor outcomes
at T3.

Wathelet et al.
(49)

Prevalence and associated factors of self-reported
mental health symptoms.

1. Prevalence of suicidal thoughts: 11.4%, severe distress: 22.4%, high perceived stress: 24.7%, severe
depression: 16.1%, high anxiety: 27.5%. 42.8% of students reported at least one symptom, among
which 12.4% consulted a health professional.

2. Risk factors identified include: female or non-binary gender, precariousness (loss of income, poor
housing quality), history of psychiatric care, symptoms compatible with COVID-19, social isolation,
and poor quality of received information.

Gaudel et al.
(50)

Impact of lockdown on the mental health of
doctoral students.

89.2% of students rated their health as good or very good. 8.1% presented moderate to severe anxiety
symptoms. 19.6% presented moderate to severe depressive symptoms. The prevalence of anxiety disorders
was associated with factors such as lack of private outdoor access during lockdown, increased coffee
consumption, increased food intake, weight gain, and deteriorated sleep quality. The prevalence of
depressive symptoms was associated with factors such as urban confinement, financial difficulties,
consulting a health professional, quitting smoking, changes in sleep quantity and quality, and
dietary changes.
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factors being gender, financial instability, and social isolation (49).

In 2022, their research indicated a slight decrease in severe stress,

anxiety, and depression one-month post lockdown, but an

increase in suicidal thoughts (19). They also observed a rise in

mental health issues, including PTSD, 15 months after the first

lockdown, particularly affecting women, non-binary individuals,

and those facing financial difficulties (48). Medical and non-

medical health students were found to have a lower risk of

adverse mental health outcomes compared to non-health

students. Additionally, moderate to severe depressive symptoms

were identified in 19.6% of doctoral students, linked to urban

confinement and financial difficulties (47, 50). Overall, these

studies highlight the significant and long-term impact of the

pandemic on students’ mental health, emphasizing the need for

targeted interventions.

3.1.3 Stress and anxiety responses during
lockdown

Four studies have examined the stress and anxiety of French

university students due to COVID-19 (Table 3). These studies

indicate that 19.5% of students likely had PTSD, with higher

risks among female and non-binary, those living alone, and those

experiencing financial difficulties. Factors such as poor social

relationships, decrease or loss of income, and inadequate living

conditions intensified stress and anxiety levels among students

(51). These levels were elevated, especially among students who

remained alone in their residences during lockdown (52).

Psychological stress was lower among frontline health students;
Frontiers in Sports and Active Living 05
however, their consumption of psychotropics was higher (20).

Furthermore, severe felt stress was associated with having a

household member hospitalized for COVID-19 (53).
3.2 Overview of SUAPS offerings and
participants in Rouen

The SUAPS in Rouen offers a diverse array of physical and

sports activities for students and staff, including team sports,

individual sports, combat sports, wellness programs, and others.

The wellness programs aim to improve the emotional and

physical health of the university community while also

encouraging a balanced and healthy lifestyle. Participation trends

in SUAPS’ wellness programs indicate a consistent predominance

of female participants in wellness activities, with significantly

higher engagement in activities such as yoga, pilates, and

sophrology than in male participation. Despite annual

fluctuations in overall numbers, the gender distribution remains

largely the same (Figure 1).

Wellness programs attract both employees and students, with

student engagement peaking in the 2021–2022 academic year,

when they accounted for 60.5% of total participants, compared to

32.3% of employees. Among the wellness activities, yoga was the

most practiced by students, especially in 2021–2022 with 95

student participants, while pilates was the most popular among

employees. These insights highlight the broad appeal of the
frontiersin.org
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TABLE 3 Impact of the COVID-19 pandemic on stress and anxiety in French university students.

Study Objectives Key findings
Wathelet et al.
(51)

Report the prevalence rate of probable post-
traumatic stress disorder (PTSD) and associated
factors among French university students.

The probable PTSD prevalence rate was 19.5%. Associated factors included female or non-binary
gender, exposure to a non-COVID-19 related traumatic event, living alone during quarantine, poor
quality of social relationships, loss of income, poor housing quality, poor quality of received
information, and high exposure to COVID-19. 78.8% of students with probable PTSD considered
quarantine potentially traumatic.

Rolland et al. (20) Evaluate the impact of the first wave of COVID-
19 on health students in France, focusing on
psychological, educational, and social aspects.
Specifically, assess the psychological stress
among non-medical health students and the
challenges of maintaining educational continuity
during university closures due to health
regulations.

39% of students reported moderate stress, 21% high levels of stress. Risk factors included: being female,
aged 19–21, living alone, and inability to isolate. Frontline students had less psychological stress but
better sleep quality and higher consumption of medical and non-medical psychotropics. Nursing and
medical students were more stressed and consumed more non-medical psychotropics. The COVID-19
crisis significantly impacted mental health, social life, and education, with disparities by specialty and
frontline status.

Husky et al. (52) Assess levels of stress and anxiety among
university students in France during the
mandatory COVID-19 lockdown.

Students who did not move during the lockdown were more likely to live alone or with roommates.
Those who moved, were more often in rural areas, lived with parents, and had access to outdoor spaces.
Most students reported increased anxiety, especially those who stayed in their usual residence. Overall
stress was high across the sample, with higher levels for those who did not move, particularly regarding
financial and personal health stress. Severe stress was significantly higher among those who stayed in
place, especially concerning their health and that of relatives.

Bourion-Bédès
et al. (53)

Examine perceived stress levels due to the
COVID-19 pandemic and explore associated
factors among confined students.

Major risk factors for severe perceived stress included having a household member hospitalized for
COVID-19 and being female. Other risk factors included being enrolled in arts, literature, and language
programs; postponing a final exam; reduced study time; household conflicts; difficulties isolating;
indoor or outdoor noise; lack of direct access to the outdoors. Protective factors included support from
friends and family.

FIGURE 1

The gender distribution of participation in various wellness activities (Fit bien-Être, pilates, sophrology, yoga, and feldenkrais) at SUAPS over five
academic years (2019–2024). Blue bars represent male (M) participation, while orange bars indicate female (MME) participation.

El Hajj et al. 10.3389/fspor.2024.1493729
wellness programs at SUAPS, engaging a diverse range of

participants from the university community (Figure 2).

Additionally, the participation by academic division

underscores the widespread engagement across different faculties

and administrative sectors. Figure 3 shows significant
Frontiers in Sports and Active Living 06
engagement from a variety of disciplines, including law,

medicine, sports science, and others. This distribution

emphasizes the inclusive aspect of the wellness programs, which

effectively draw participants from all areas of the university,

encouraging a holistic approach to health and well-being.
frontiersin.org
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FIGURE 2

This figure presents the participation of different member types (employee, student, and other) in wellness activities (Fit bien-Être, pilates, sophrology,
yoga, and feldenkrais) at SUAPS across five academic years (2019–2024). The blue bars represent employee participation, green bars represent student
participation, and orange bars represent participation by other members.

FIGURE 3

This figure illustrates the participation of various academic divisions in wellness activities (Fit Bien-Être, Pilates, Sophrology, Yoga, and Feldenkrais) at
SUAPS across five academic years (2019–2024). Each color represents a distinct academic division, as indicated by the legend on the right.
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3.3 Qualitative study results

This section presents findings from the qualitative study,

including insights from both SUAPS directors and well-being

activity instructors. Supporting quotes and interpretations are

provided in Supplementary Table S1 (ST1) for SUAPS directors

and Supplementary Table S2 (ST2) for well-being instructors.
3.3.1 SUAPS directors
3.3.1.1 Theme 1: strategic vision behind the integration of
wellness courses at SUAPS
This theme investigates the SUAPS directors’ thoughts on the

strategic reasons and motivations for incorporating wellness

courses into their offerings. Directors noted that while wellness

programs initially targeted university staff in the early 2000s,

they gradually expanded to include students, reflecting a shift

toward prioritizing student health and well-being. Specific

regulatory changes, such as the 2018 decree, and broader health

goals accelerated this shift, especially in light of the pandemic.

Several initiatives, including those led by Professor Xavier

Baguelin, have further reinforced this strategic focus, with the

addition of dedicated teaching units for wellness activities.

Formerly the director of SUAPS and then the director of the

faculty of Sports Science and Physical Education at the University

of Rouen during the COVID-19 period, professor Baguelin is now

the deputy national director of the French University Sports

Federation (FFSU). Under his leadership, SUAPS has also moved

from traditional competitive sports to a broader emphasis on

wellness, prioritizing student well-being in recent years.

3.3.1.2 Theme 2: structure and pedagogical approach of
wellness sessions at SUAPS
This theme investigates the rationale behind the selection of wellness

activities at SUAPS, focusing on how these choices are determined by

the specific needs and interests of both students and staff. Directors

highlighted that wellness activities are chosen based on a variety of

factors, including current trends, user demand, and available

resources. New activities are frequently introduced based on

participant requests or instructor suggestions, with each one being

tested to assess its appeal and level of engagement. Feedback from

participants is central to refining offerings, ensuring the program

remains relevant. Successful implementation of these activities

requires careful planning, including securing appropriate facilities

and qualified personnel.

3.3.1.3 Theme 3: impact of the COVID-19 pandemic on
wellness courses at SUAPS
The COVID-19 pandemic significantly impacted wellness courses at

SUAPS, increasing demand and underscoring the importance of

wellness for students and staff alike. Directors agreed that the

pandemic strengthened wellness practices, with a greater emphasis

on developing social connections and well-being when in-person

activities resumed. Also, the range of activities remained largely

consistent post-pandemic, additional resources were allocated to

expand wellness offerings, underscoring their essential role in the
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SUAPS mission. During lockdowns, activities were adapted for

remote access, focusing primarily on staff.

3.3.1.4 Theme 4: future evolution of wellness activities at
SUAPS
This theme delves into the projected changes and advances in

SUAPS’s wellness initiatives throughout the future years.

Directors envision expanding the availability of current offerings

by adding more time slots, rather than introducing new types of

activities, to meet growing demand. They also noted the

integration of wellness practices, such as mental and physical

preparation, within competitive sports as a way to support

athlete health and stress management. Additionally, directors

observed a trend in which many people are shifting away from

competitive sports and toward wellness-oriented PAs. This trend

mirrors a larger change in preferences, with more people

selecting activities that enhance well-being, such as Nordic walking.

3.3.2 Well-being activities instructors
3.3.2.1 Theme 1: academic and professional background of
SUAPS wellness instructors
This theme delves into the academic and professional backgrounds

of SUAPS wellness educators, emphasizing their qualifications,

certifications, and specialized training in wellness. The instructors

possess diverse backgrounds in various disciplines, enriching

SUAPS’s wellness program with a broad array of skills. Many

have pursued advanced training in both France and abroad, with

certifications in areas such as yoga, Pilates, and sophrology. Their

expertise enables them to lead high-quality wellness sessions that

support the mental and physical well-being of students and staff,

customized to meet their unique needs.

3.3.2.2 Theme 2: structure and pedagogical approach of
wellness sessions at SUAPS
This theme explores the organization and teaching methods of

SUAPS wellness sessions, focusing on a variety of exercises, body

awareness, and the interactive, adaptive nature of the sessions.

Instructors tailor each session to meet varying skill levels. SUAPS’

wellness sessions include a variety of exercises customized to the

needs and levels of the participants. These exercises incorporate

components of yoga, breathing methods, balance, relaxation and

visualization. Breathing exercises, particularly pranayama, are

integral to fostering conscious breathing and overall well-being.

The sessions follow a progressive approach, starting with basic

exercises and advancing to more complex movements that engage

multiple muscles and joints.

3.3.2.3 Theme 3: impact of the COVID-19 pandemic
This theme examines the influence of the COVID-19 pandemic on

student participation in SUAPS wellness courses, focusing on

changes in attendance, commitment, and activity preferences.

The pandemic did not significantly impact student interest in

wellness classes; most students continued their pre-existing levels

of involvement primarily to fulfill mandatory wellness credits,

with no notable increase in interest due to the pandemic.

However, a slight increase in young people’s engagement in

Pilates classes was observed, indicating a growing preference for
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TABLE 4 Sociodemographic characteristics of the study group (N = 218).

N %

Agea

18–35 years 134 62.91

35–59 years 70 32.86

≥ 60 years 9 4.22

Gender
Female 170 77.98

Male 48 22.02

University
Université de Paris Cité 64 29.36

Université de Rouen Normandie 154 70.64

Faculty
Law, economics, and management 21 9.63

Arts and humanities 27 12.39

Health sciences 21 9.63

Human and social sciences 23 10.55

Science and technology 45 20.64

Science and techniques of physical and sport activities (STAPS) 12 5.96

Other 68 31.19

Departmenta

Business and economics 21 9.68
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this specific activity. Among adults, there was a remarkable

consistency and strong commitment to continue Pilates during

the epidemic, demonstrating a difference in how distinct groups

responded to health activities during this time.

3.3.2.4 Theme 4: challenges in youth engagement and
strategies for overcoming them
This theme addresses the challenges instructors encounter in

engaging young participants in wellness courses at SUAPS and

the strategies employed to enhance commitment and focus. Key

challenges include maintaining student engagement over time,

managing attention during sessions amid distractions like cell

phones, and dispelling stereotypes associated with wellness

activities such as yoga and Pilates. To improve concentration,

instructors encourage students to set aside their phones and

implement customized programs that cater to varying skill levels.

Addressing stereotypes and creating a positive learning

environment are essential for encouraging ongoing participation

and openness toward wellness practices. Programs are designed

to support diverse abilities, allowing beginners to progressively

build their skills while enabling experienced participants to

continue advancing without feeling limited.

Languages and literature 16 7.37

Health and medicine 22 10.14

Science and engineering 49 22.58

Humanities and social sciences 38 17.51

Science and techniques of physical and sport activities (STAPS) 11 5.07

Technology and computer sciences 3 1.38

Other 57 26.27

Employment status
Employed 97 44.50

Unemployed 121 55.50

aMissing values.
3.4 Quantitative study results

3.4.1 Sociodemographic characteristics of the
population

The study consisted of 218 participants, with a mean age of 33

years (SD = 15.35). Females comprised 77.98% of the group. Most

participants were from Université de Rouen Normandie (70.64%),

while 29.36% were from Université de Paris Cité. The Science and

Technology faculty had significant representation at 20.64%,

followed by Law, Economics, and Management at 9.63%.

Regarding employment status, 44.50% of participants were

employed, while 55.50% were unemployed (Table 4). In the youth

subgroup (N = 134), 76.12% were female, and 72.39% were

associated with the Université de Rouen Normandie. The

humanities and Social Sciences department was the most

represented, accounting for 27.07% of the subgroup. Additionally,

66.42% of the youth were employed, with the majority (70%)

pursuing or had completed a bachelor’s degree (ST3).

3.4.2 Physical activity levels and sports practice
patterns

As presented in Table 5, 48.16% of the total population and

50% of the youth engaged in high levels of PA. Moderate PA

levels were reported by 42.20% of the overall population and

38.81% of the youth, while low activity levels were less common.

Outdoor activities were the most popular sport among all

participants (18.52%), followed by fitness and strength training

(15.29%) and athletic sports (12.96%). In the youth group, fitness

and strength training were the most preferred (18.18%), followed

by team sports (17.42%) and athletic sports (14.39%). Session

duration varied, with most participants engaging for 30 min–

1.5 h. In the total population, 39.45% reported sessions of
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30 min–1 h, and 37.16% for 1–1.5 h. The youth group had a

similar pattern, with 41.04% reporting 1–1.5-hour sessions.

Participants’ primary goals were improving physical condition

(86.24% overall, 79.85% youth) and mental well-being (63.76%

overall, 61.95% youth). Most participants practiced sports outside

a club (74.31% overall, 73.88% youth) and preferred indoor

activities (74.31% overall, 80.60% youth), though many also

engaged in outdoor sports (43.12% overall, 38.81% youth).
3.4.3 Wellness and mindfulness practices
Overall, Participants reported diverse engagement in wellness

activities, with many practicing for less than 6 months or over 5

years. The wellness and mindfulness offerings in SUAPS are non-

competitive, focusing on enhancing student’s overall well-being

and health. Among these activities, Fitness well-being (30.28%)

and Pilates (29.36%) were the most popular activities overall, with

similar trends in the youth group (32.84% for fitness and 19.4%

for Pilates). Yoga was also a significant activity (21.10% overall,

17.91% youth). The main reasons for engaging in wellness

activities included improving physical condition (77.98% overall,

68.66% youth), mental health (51.83% overall, 60.45% youth), and

stress management (47.25% overall, 48.51% youth). In addition,
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TABLE 5 Physical activity levels and sports practice patterns.

Total (n = 218) Youth (n= 134)

n % n %

Physical activity level
Low 21 9.63 15 11.19

Moderate 92 42.20 52 38.81

High 105 48.16 67 50.00

Preferred sporta

Dance 20 9.26 11 8.33

Fitness and strength training 33 15.29 24 18.18

Aquatic sports 17 7.87 10 7.58

Athletic sports 28 12.96 19 14.39

Team sports 25 11.57 23 17.42

Combat sports 12 5.56 9 6.82

Outdoor sports 40 18.52 13 9.85

Racquet sports 11 5.09 8 6.06

Cardio sports 5 2.31 3 2.27

Yoga 9 4.17 4 3.03

Pilates 16 7.41 8 6.06

Session duration
Less than 30 min 12 5.50 7 5.22

Between 30 min and 1h 86 39.45 46 34.33

Between 1 h and 1.5h 81 37.16 55 41.04

More than 1.5 h 39 17.89 26 19.40

Goals of sports practice Yes % No % Yes % No %
Physical condition 188 86.24 30 13.6 107 79.85 27 20.15

Weight loss 61 27.98 157 72.02 38 28.36 96 71.64

Muscle gain 40 18.35 178 81.65 27 20.14 107 79.86

Flexibility improvement 36 16.51 182 83.49 18 13.43 116 86.57

Mental wellbeing enhancement 139 63.76 79 36.24 83 61.95 51 38.05

Socialization 42 19.27 176 80.73 28 20.90 106 79.10

Performance 52 23.85 166 76.15 48 35.82 86 64.18

Sport practice modalities
In a club 85 38.99 133 61.01 51 38.06 83 61.94

Outside a club 162 74.31 56 25.69 99 73.88 35 26.12

Indoors 162 74.31 56 25.69 108 80.60 26 19.40

Outdoors 94 43.12 124 56.88 52 38.81 82 61.19

h, hours; min, minutes.
aMissing values.
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36.70% of the total population and 38.81% of the youth regularly

practice wellness and mindfulness activities outside SUAPS, while

others did so occasionally or not at all. These activities were most

often practiced less frequently, with 46.88% of the total group and

51.76% of the youth reporting infrequent engagement. Daily

practice was reported by 15.63% overall and 15.29% of the

youth. Most participants preferred short mindfulness sessions,

with 54.31% of the total group and 51.32% of the youth

practicing for less than 10 min (Table 6).

3.4.4 COVID-19 period: sports participation and
correlating factors

66.51% of the total group and 58.96% of the youth reported

contracting COVID-19 at least once. Despite this, many continued

engaging in sports, though activity levels varied: group and

42.54% of the youth decreased their activity, 28.44% overall and

33.58% of the youth increased it. The lockdown also encouraged
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participants to explore new sports, with fitness and strength

training being the most popular, especially among the youth

(70.68%). Other newly adopted activities included outdoor sports

(22.72% overall, 18.96% youth) and yoga and Pilates, (19.31% and

15.90%, respectively). Post-lockdown, 58.72% of participants

resumed their sports activities, though this was less common

among the youth (49.25%). However, 25.69% of the total group

and 29.10% of the youth did not return to their previous sports

routines, primarily due to lack of motivation (24.31% overall,

29.85% youth), changing priorities (22.48% overall, 22.39%

youth), and health concerns (6.88% overall, 7.46% youth) (Table 7).

The study found significant correlations between COVID-19

positivity and several demographic factors: age (p = 0.0143),

with adults and seniors more likely to contract the virus

multiple times compared to youth, indicating higher

vulnerability in older age groups (ST4); education level

(p = 0.0000), with infection rates varying among individuals
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TABLE 6 Wellness and mindfulness practices.

Total
(n= 218)

Youth
(n = 134)

n % n %

Wellness activity
Sophrology 16 7.34 10 7.46

Yoga 46 21.10 24 17.91

Fitness well-being 66 30.28 44 32.84

Feldenkrais 3 1.38 2 1.49

Pilates 64 29.36 26 19.4

Meditation 22 10.09 13 9.70

Other 17 7.79 9 6.71

Reasons for wellness activities
Physical condition 170 77.98 92 68.66

Mental health 113 51.83 81 60.45

Social connections 25 11.47 19 14.18

Stress management 103 47.25 65 48.51

Other 10 4.58 2 1.49

Practicing wellness outside SUAPS
No 76 34.86 42 31.34

Yes, occasionally 62 28.44 40 29.85

Yes, regularly 80 36.70 52 38.81

Wellness Duration
Less than 6 months 45 20.64 44 32.84

6 months–1 year 47 21.56 35 26.12

1–3 years 50 22.94 29 21.64

3–5 years 21 9.63 6 4.48

More than 5 years 55 25.23 20 14.93

Mindfulness Frequencya n = 128 n = 85
Daily 20 15.63 13 15.29

Several times a week 25 19.53 15 17.65

Weekly 23 17.97 13 15.29

Less frequently 60 46.88 44 51.76

Mindfulness session durationa n = 116 n = 76
Less than 10 min 63 54.31 39 51.32

Between 10 and 20 min 21 18.10 14 18.42

Between 20 and 30 min 13 11.21 10 13.16

Between 30 min and 1h 9 7.76 7 9.21

More than 1h 10 8.62 6 7.89

H, hours; min, minutes.
aMissing values.

TABLE 7 Impact of lockdown on sport practice and activity adaptations
Among participants.

Total
(n = 218)

Youth
(n= 134)

n % n %

COVID positive
0 73 33.49 55 41.04

1 75 34.40 41 30.60

2 53 24.31 31 23.13

3 or more 17 7.80 7 5.23

Sport practice during lockdown
Yes 118 54.13 72 53.73

No 100 45.87 62 46.27

Lockdown exercise adaptations
Individual practice 124 56.88 83 61.94

Outdoor exercises 70 32.11 37 27.61

Other 5 2.29 3 1.37

Sport level during lockdown
Increased 62 28.44 45 33.58

Decreased 106 48.62 57 42.54

Unchanged 50 22.94 32 23.88

New sport during lockdown
Yes 86 39.45 58 43.28

No 132 60.55 76 56.72

New activities during Lockdowna n = 88 n = 58
Dance 5 5.68 4 6.89

Fitness and strength 53 60.22 41 70.68

Pilates 14 15.90 8 13.79

Yoga 17 19.31 11 18.96

Meditation 2 2.27 2 3.44

Outdoor sports 20 22.72 11 18.96

Cardio sports 17 19.31 10 17.24

Team sports 3 3.40 2 3.44

Athletic sports 15 17.04 10 17.24

Combat sports 2 2.27 2 3.44

Resuming sport post-lockdown
Yes 128 58.72 66 49.25

No 56 25.69 39 29.10

Not applicable 34 15.60 29 21.64

Reasons not resuming sport
Lack of motivation 53 24.31 40 29.85

Health concerns 15 6.88 10 7.46

Priority changes 49 22.48 30 22.39

Other 14 6.42 8 5.97

aMissing values.
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with higher education, such as PhD candidates and HDR

holders, suggesting differing exposure risks at different

educational stages (ST5); employment status (p = 0.0005), as

employed individuals had higher infection rates, likely due to

increased exposure in work settings (ST4); and faculty

affiliation (p < 0.0001), with infection rates varying across

different academic disciplines, indicating differing exposure

risks (ST6). However, no significant correlation was found

between PA levels (p = 0.7702) or engaging in sports during

the lockdown (p = 0.9585) and COVID-19 positivity,

suggesting that these factors did not influence the likelihood of

infection (ST7 & ST8). Additionally, the analysis of sports

practice and wellness activities reveals a significant association,

with youths involved in sports being more likely to engage

regularly in wellness activities outside SUAPS (p < 0.0001)

(ST9). Moreover, individuals who participate in sports tend to
Frontiers in Sports and Active Living 11
engage in wellness activities for longer periods compared to

those who don’t, demonstrating a strong connection between

sports participation and long-term commitment to wellness

practices (p < 0.0005) (ST10).

3.4.5 Stress levels and wellness: key insights and
correlations

The overall population had a mean PSS score of 18.86

(SD = 6.81), slightly lower than the youth subgroup’s mean of

19.17 (SD = 6.75). Median scores were similar, with 19.00 for the

total group and 18.00 for the youth. Moderate stress was the

most prevalent, affecting 64.68% of the total population and
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TABLE 8 Stress levels in the study group and youth participants.

Total (n = 218) Youth (n= 134)

PSS score
Mean 18.86 19.17

SD 6.81 6.75

Median 19.00 18.00

Stress levels n % n %
Low 50 22.94 31 23.13

Moderate 141 64.68 86 64.18

High 27 12.39 17 12.69
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64.18% of the youth group, while low and high stress were reported

by around 23% and 12% in both groups, respectively (Table 8).

These results suggest similar stress patterns in both groups, with

moderate stress being the most prevalent.

The relationship between wellness activities, the reasons for

engaging in them, and participant stress levels, as shown in

Tables 9, 10, revealed no direct link between specific wellness

activity and stress levels, moderate stress was consistently the

most commonly reported across all activities. However,

motivations for participating in wellness activities, particularly for

mental health and stress management, showed significant

correlations with stress levels. Among the engaging for mental

health reasons, 64.68% of the study group and 64.18% of the

youth group reported moderate stress, with significant p-values

of 0.0000 and 0.0022, respectively. Similarly, stress management

motivations also showed significant correlations with stress levels

(p = 0.0024 in the study group and p = 0.0160 in the youth

group, indicating that higher stress levels may drive individuals

to seek wellness activities for mental health support.

Further analysis reinforced the connection between wellness

practices and stress levels. A significant correlation was found

between wellness activities outside SUAPS and stress levels, with

regular participants reporting lower stress (35%) than occasional

(12.9%) and non-practitioners (18.42%), supported by a p-value

of 0.0193 (ST11). However, no significant correlations were

found between stress levels and the duration of wellness practice

(p = 0.3660) (ST12) or the length of individual wellness sessions

(p = 0.3463) (ST13). On other hand, COVID-19 positivity did

not significantly affect stress levels in either group (Table 11).

However, within the youth group, regular sport practice was

significantly associated with lower stress levels (p = 0.0400)

(Table 12). These findings highlight the crucial role of consistent

engagement in wellness and sports activities for effective stress

management, particularly among youth.
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4 Discussion

This study investigates the impact of wellness and mindfulness

practices on stress levels and their influence on PA engagement

among youths, particularly in the wake of the COVID-19

pandemic. Our review emphasizes the significant impact of

COVID-19 and lockdowns on university students in France, who

often lack the coping mechanisms of older adults. Key stressors
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include social isolation, financial instability, and academic

disruptions. According to Husky et al., one of the main causes of

the elevated stress levels among students living alone during

lockdowns is social isolation (52). Likewise, Wathelet et al.

identified financial instability as a significant stressor, further

contributing to the heightened vulnerability of youth (48). These

findings align with our data, which show that the youth

subgroup reported slightly elevated stress levels compared to the

general population. Our 2024 results further reveal that the

pandemic’s effects on youth stress remain significant even three

years after the lockdowns ended. Young people faced an intense

layering of stressors: beyond being perceived as more contagious

and often asymptomatic, they feared transmitting the virus to

elderly family members, leading to guilt and anxiety (54, 55).

The closures of activities, forced isolation, repeated testing,

increased screen time, loss of student jobs, limited transportation,

and social restrictions profoundly affected their daily lives. Many

also experienced poor dietary habits and were impacted by the

economic crisis, further exacerbating stress (22, 23, 25, 56). In

our study, 64.18% of youth participants reported moderate stress

levels, and 12% experienced high stress, indicating that the

psychological strain from the pandemic has not fully receded.

This accumulation of stressors led to a rise in stress levels while

simultaneously reducing access to regular PAs and social

interactions that could have provided a protective effect (57).

Youth people remain particularly vulnerable to the pandemic’s

long-term impact on mental health, underscoring the need for

sustained interventions and support.

The study also revealed that COVID-19 positivity was strongly

linked to demographic parameters such age, education,

employment, and faculty affiliation. Older adults and seniors

were more vulnerable to recurring infections than younger

individuals, highlighting age-related risks. Higher infection rates

among PhD candidates and employed participants suggest that

individuals with in-person responsibilities faced greater exposure

(58, 59). In addition, the differences in infection rates among

academic faculties indicate that disciplines involving more in

person interactions had a higher exposure risk. These patterns

highlight the complex link between stress, well-being, and

exposure to COVID-19, especially for students managing both

mental health challenges and elevated infection risk.

Despite lockdowns and restrictions, 33.58% of the young

participants in our study reported an increase in their PA levels,

and 23.88% managed to maintain their routines. This

demonstrates the resilience and adaptability of youth, who likely

experimented with new activities and turned to alternative

techniques, such as home workouts, online fitness programs, or

outside exercises allowed during lockdowns. These results align

with Bouchet-Mayer et al., who found that 65.1% of students

were able to maintain or even improve their PA routines during

the pandemic (45). This resilience can be linked to the flexibility

and adaptability often seen in younger individuals, enabling them

to stay active despite restrictive conditions (60). Additionally, PA

may have served as a vital coping mechanism, offering a sense of

normalcy and control amidst the stress and uncertainty brought

on by the pandemic. Besides, 60.2% of the total population and
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TABLE 11 Distribution of stress levels by COVID-19 Status.

COVID positive Total count Low Moderate High P-value

n % N % N % N %

Study group
Total 218 100.00 50 100.00 141 100.00 27 100.00 0.5695

0 73 33.49 18 36.00 49 34.75 6 22.22 0.5695

1 75 34.40 18 36.00 44 31.21 13 48.15

2 53 24.31 9 18.00 38 26.95 6 22.22

3 or more 17 7.80 5 10.00 10 7.09 2 7.41

Youth
Total 134 100.00 17 100.00 31 100.00 86 100.00 0.9638

0 55 41.04 6 35.29 14 45.16 35 40.70 0.9638

1 41 30.60 5 29.41 8 25.81 28 32.56

2 31 23.13 5 29.41 7 22.58 19 22.09

3 or more 7 5.22 1 5.88 2 6.45 4 4.65

Statistical analyses were performed using Fisher’s test and Chi-Square test, with a p-value <0.05 considered statistically significant.

TABLE 12 Correlation between sport practice and stress levels in study
and youth groups.

Stress
level

Total
count

No Yes Chi-square test:
P-value

n % N % N %

Study group
Total 218 100.00 32 100.00 186 100.00 0.0542

Low 50 22.94 3 9.38 47 25.27

Moderate 141 64.68 22 68.75 119 63.98

High 27 12.39 7 21.88 20 10.75 0.0542

Youth
Total 134 100.00 23 100.00 111 100.00 0.0400*

Low 31 23.13 2 8.70 29 26.13

Moderate 86 64.18 15 65.22 71 63.96

High 17 12.69 6 26.09 11 9.91 0.0400*

*P-value <0.05 indicates statistical significance.
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55.15% of the youth who explored new activities during lockdown

engaged in wellness and mindfulness practices such as yoga, pilates,

and Nordic walking. These observations align with those made by

SUAPS directors, who noted a shift from competitive sports to

wellness-focused activities, reflecting a societal move towards

prioritizing mental and physical well-being during times of crisis.

While many participants reported an increase in sports

practice, 48.62% of the overall population and 42.54% of youth

reported a decrease in PA during lockdowns. Additionally,

25.69% of adults and 29.10% of youth did not resume their

sports practices after lockdowns. These findings are consistent

with the studies conducted by Tavolacci et al., Patin et al., and

Bouchet-Mayer et al. in France as well as international studies by

Park AH et al. and Do B et al., which observed a global decline

in PA during COVID-19 lockdowns (26, 41, 43, 45, 61). Several

factors contributed to the decline in PA during lockdowns. The

closure of gyms, sports facilities, and restrictions on outdoor

movement severely limited opportunities for exercise, particularly

for those dependent on structured environments. The disruption
Frontiers in Sports and Active Living 14
of daily routines, such as commuting or team sports, led to

increased sedentary behavior as many transitioned to remote

work or study. Heightened stress, uncertainty, and isolation

further undermined motivation, making it challenging for many

to prioritize PA. This decrease in activity also contributed to

higher stress levels, as PA naturally helps mitigate stress by

releasing endorphins and reducing cortisol (62, 63). Our study

found that regular sports practice was associated with lower

stress, particularly among youth, where a statistically significant

correlation (p = 0.0400) was found between maintaining sports

activity and reduced stress. These findings reinforce the role of

PA as an essential strategy for managing stress, particularly

during challenging periods such as the COVID-19 pandemic.

The analysis found no statistically significant correlation

between specific wellness activities and stress reduction, with all

activities yielding p-values above 0.05. This suggests that the type

of activity may not be the primary factor in stress reduction;

rather individual differences such as personal preferences and

engagement levels, along with external stressors and overall

mental health, are likely important influences. These results are

consistent with earlier research showing that that the

effectiveness of wellness activities depends more on personal

engagement and practice quality than on the specific type of

intervention (64–66). Additionally, while the type of wellness

activity alone did not affect stress levels, our study revealed a

significant link between participants’ reasons for engaging in these

practices and their stress outcomes. Those who pursued wellness

activities mainly for mental health reasons consistently reported

moderate stress levels. Especially when it comes to mental health

and stress management, participants who engaged in wellness

practices primarily for mental health reasons consistently reported

moderate stress levels, highlighting the importance of personal

motivation and intent in the effectiveness of wellness practices.

Beyond the type of activity, our study underscores the

importance of consistency in wellness and mindfulness practices

for effective stress management. Regular engagement in wellness

activities was associated with significantly lower stress levels

compared to occasional participation or no participation. These
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findings are supported by previous reviews, which highlight that

regular practice is key to effective stress management (65–67). This

underscores the importance of regular engagement in wellness

activities over the specific type of practice, as it helps develop a

reliable method for ongoing stress management. Additionally, our

results show that the duration or intensity of individual wellness

sessions did not significantly impact stress reduction. Feedback from

SUAPS instructors further supports this perspective, noting that

shorter wellness and mindfulness sessions were particularly

beneficial during the pandemic when time was limited. They

emphasize that the intensity of sessions is not critical for obtaining

the benefits of wellness and mindfulness programs, which are

inherently personal and adaptable to individual needs.

Finally, our findings indicate a substantial link between sports

practice and involvement in wellness activities, with youths

involved in sports demonstrating higher rates of regular

participation and long-term commitment. This suggests that

sports practice positively influences participation in wellness

activities. Incorporating mindfulness practices, such as meditation

and yoga, could further strengthen this connection. Integrating

mindfulness with PA creates a well-rounded health approach,

fostering ongoing involvement and enhancing the enjoyment and

ease of maintaining a sports routine.

In light of these findings, it is clear that somatic practices and

body ecology have become essential strategies for managing stress

and adapting to new health challenges, such as those brought on

by the COVID-19 pandemic (68). Today’s youth, coming of age

in the Anthropocene, a period shaped by profound human

impact on the planet, are confronting a wide range of complex

stressors, from climate change and pollution to economic

instability and evolving social landscapes. Consequently, young

individuals need strategies to navigate the unique and intensified

challenges of our time that are exacerbated by these pressures

(69, 70). Studies conducted at the Universities of Rouen

Normandy and Paris Cité provides strong examples of successful

collaborations between research laboratories and adapted physical

activity (APA) programs, as well as the certification of Sports

and Health Centers.

In 2018, ASRUC Santé was launched in Rouen, at the forefront

of implementing the Fourneyron Law [named after Rouen’s former

mayor and Minister of Sports]. As part of the Rouen University Club

Sports Association (Association Sportive Rouen Université Club,

ASRUC), it became the first multi-sport club in Normandy to

establish a dedicated sports and health section. ASRUC Santé’s

mission is to offer tailored PAs that address the specific health

needs of its members under the decree promoting “exercise on

prescription,” aiming to enhance participants’ overall health, as

well as their physical and psychological well-being. All sessions are

led by certified educators in APA for health. To optimize care for

its members, ASRUC Santé collaborates with a dietitian-

nutritionist and a sophrologist. A variety of free fitness activities

are offered to students, including mobility and stretching, mobility

and strength training, Nordic walking, and health cross ‘fit (71).

Additionally, following various studies conducted at Paris Cité

University, a new methodology was developed to track students

during the post-COVID period. The I3SP is actively involved in
Frontiers in Sports and Active Living 15
the experimental implementation of the university sports and

health program, designed to promote “exercise on prescription”

for eligible students while addressing the growing concerns of

physical inactivity and sedentary behavior within the student

population. The lab works closely with the Student Health

Service (Service de Santé Étudiante, SSE) and the university’s

Sports and Physical Activities Department (Service Universitaire

des Activités Physiques et Sportives, SUAPS). This three-year

project is co-financed by the Regional Health Agency (Agence

Régionale de Santé, ARS), the Regional Center for University and

School Works (Centre Régional des Œuvres Universitaires et

Scolaires, CROUS), and the three universities (Paris 1, Paris 3,

and Paris Cité) (72).

This study has certain limitations, including its focus on

participants primarily from the University of Rouen, which limits

the generalizability of the findings to all French university students.

The uneven distribution between Rouen and Paris participants

further restricts regional comparisons, especially given the smaller

sample size from Paris. This imbalance, combined with the

relatively small sample size from Paris, restricts our capacity to draw

robust comparisons between students in different academic and

geographic contexts. Additionally, using both face-to-face and

videoconference interviews may have influenced participant

interactions, with potential differences in non-verbal cues and

formality affecting the depth of responses. The timing of our study,

coinciding with the Olympic year in France, also posed challenges,

as some participants were involved in Olympic preparations, which

further limited their availability. Despite its limitations, this study

has several key strengths. The multi-method approach, which

integrates a literature review, surveys, and interviews, provides a

thorough understanding of COVID-19’s impact on student well-

being and PA. Emphasizing wellness and mindfulness practices, an

area that has received less attention in student stress management,

offers important insights for future interventions. The diverse

participant pool, spanning different ages and academic levels,

enriches the findings. Additionally, the study adhered to strong

ethical standards and employed rigorous statistical and qualitative

methods, enhancing the reliability of the results. In summary, this

research offers valuable insights into enhancing student well-being

both during the pandemic and in the future.
5 Conclusion

In conclusion, this study emphasizes the long-term impact of

the COVID-19 pandemic on youth stress levels and highlights

the crucial role of wellness, mindfulness activities, and PA in

effectively managing this stress. Despite the challenges, youth

showed remarkable resilience by increasing their engagement in

both PA and wellness practices during the pandemic. These

findings suggest that incorporating mindfulness and wellness

activities into educational settings may enhance students’ mental

resilience and overall well-being.

In France, a promising approach is the development and

expansion of “Maisons Sport-Santé” within universities. These

centers promote PA, healthy dietary habits, and overall well-being
frontiersin.org

https://doi.org/10.3389/fspor.2024.1493729
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/


El Hajj et al. 10.3389/fspor.2024.1493729
through personalized support and guidance, to improve students’

quality of life. Currently available in select universities, Maisons

Sport-Santé aim to make healthy lifestyles more attainable with

tailored resources, programs, and personalized guidance. Expanding

these platforms to all French universities would allow more students

to benefit from this structured health support. To maximize their

reach, these wellness centers should collaborate with SUAPS, which

already manages PA programs, to integrate and promote a range of

wellness and mindfulness activities as core aspects of student life. In

turn, SUAPS could expand their offerings to include diverse

mindfulness and wellness options.

Moreover, these findings point to the importance of further

research on how the Anthropocene affects youth stress and health

behaviors. Building on existing studies, future research could

examine links between human-driven environmental changes,

somatic practices, body ecology, and deep ecology, uncovering

innovative ways to foster resilience through mindfulness. Such

interdisciplinary perspectives provide youth with tools to address

immediate stress and build lasting mental resilience. Establishing

educational environments that incorporate these practices is

essential to preparing young people for a balanced, resilient future.
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