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Abstract: Background: University students have low levels of physical activity and high levels of
sedentary behaviors that were exacerbated by the COVID-19 pandemic. Even before the pandemic,
there was poor uptake of university sports activities. Therefore, it is essential to develop and test
innovative programs to increase students’ motivation to engage in physical activity in order to prevent
any future deterioration in their general health. Objective: This exploratory study was conducted to
test the effectiveness of a physical activity program that was co-constructed with students. Methods:
First, a workshop drawing on social design methodologies and the fundamentals of physical activity
programs was conducted to assess students’ needs and desires in terms of physical activity. Second,
the effectiveness of a program co-constructed with students on the basis of this workshop was
assessed on physical and mental health parameters. The results showed that the workshop outcomes
allowed the physical activity program to be tailored to meet students’ expectations (e.g., session
duration and type of activities). This innovative physical activity program was found to improve
body image, autonomous motivation, and certain physical parameters. At the end of the 8-week
program, the adherence rate was 89%, and 83% of the final respondents expressed a wish to re-enroll
for the following semester. Conclusions: Involving students and considering their wishes, needs, and
objectives could facilitate the development of attractive and innovative programs.

Keywords: physical activity; health promotion; social design; public involvement; university student

1. Introduction

According to the Ottawa Charter, “Health is created and experienced by people in the
context of their daily lives: where they learn, work, play and love” [1] (p. 4). Universities
should, therefore, be an ideal setting for the implementation of health promotion programs.
The Okanagan Charter was based on the notion that university campuses should be
“campus cultures of compassion, well-being, equity, and social justice; improve the health
of the people who live, learn, work, play and love on our campuses; and strengthen the
ecological, social and economic sustainability of our communities and wider society” [2]
(p. 2). This is especially important because students are usually in a transitional phase
between adolescence and adulthood that prefigures adult behavior [3]. Young adults are
exposed to numerous changes that are academic, physical, emotional, and social [4] that
can influence key health behaviors, such as alcohol use, physical activity (PA), and diet [3].
It is important to note that entering university is accompanied by a decline in PA [5] and
higher levels of sedentary behavior (SB) [6,7], which were even more pronounced during
the COVID-19 pandemic [8,9].

The COVID-19 pandemic had a major impact on students’ lifestyles and the way
they were taught, especially during periods of lockdown when teachers had to engage in
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distance learning. During the first lockdown, the closure of universities and the massive
use of distance learning led to an increase in SB among students [10–12]. One reason for
this is the increase in screen time associated with distance learning [10]. Furthermore,
active travel, whether to and from campus or to and from classrooms, was considerably
reduced, if not halted altogether. It is essential to point out that even before the pandemic,
students had been identified as having lifestyles and habits that could be detrimental to
their health, including high levels of SB and insufficient PA [6,7]. In other words, the
COVID-19 pandemic aggravated pre-existing issues, and this impact is likely to continue,
even though the pandemic has waned. In support of this idea, one study found that
the COVID-19 pandemic had a negative long-term (8 months) impact on PA and SB [9].
These data point to the need to conduct interventional studies among students aimed at
preventing potential deterioration in their health, notably by increasing their PA.

Students, and more generally young people, have a low level of engagement in PA.
For example, in a French survey, 25% of young people aged 16–25 years stated that they
did not engage in regular PA (less than three times a month or not at all) [13]. This can
be explained by the presence of numerous obstacles such as lack of time, workload, or
family constraints and poor sociability, meaning that it may be hard to find regular sports
partners [13]. Poor uptake of programs aimed at students may be due in part to the fact
that most standard PA programs fail to take account of participants’ expectations [14].
As indicated earlier, engagement in PA decreases during the first year at university [15].
Therefore, to overcome this barrier, it is necessary to find new motivations to encourage
students’ engagement. As we recover from an unprecedented public health crisis, offering
students ways of practicing PA has proved essential, but it is also particularly complex. To
overcome these challenges and encourage student engagement, it is essential to develop
innovative interventions tailored to students’ specific desires and needs.

Social design appears to be the right way to go in this regard. Social design can be
defined as “a novel solution to a social problem that is more effective, efficient, sustainable,
or just than existing solutions and for which the value created accrues primarily to society
as a whole rather than private individuals” [16] (p. 36). Social design focusing on empathy,
context, ideation, and iteration appears well suited to address issues of population health.
This bottom-up approach has already proven successful in the field of health, where patient
participation ensures that interventions targeting lifestyle change are aligned with people’s
actual needs [17,18]. Co-construction makes it possible to go beyond simple participation. It
enhances engagement by making the target audience actors of the required changes [19]
and highlights the importance of the work of all stakeholders, including those who are
targeted by the program and those who design or implement it. We no longer design
for others, but with and by others [20]. UNESCO greatly encouraged this co-construction
approach among students during the COVID-19 period [21].

Given the students’ low engagement in university PA programs [22] and the marked
deterioration in their lifestyle (notably lower PA and higher SB) during the pandemic,
posing a risk to both their physical [23] and mental [24,25] health, the present study tested
the effectiveness for the health of a PA program co-constructed with students. In the
first two studies, we identified students’ needs and desires in terms of PA in order to
create a program that would meet their specific demands, implementing a co-construction
approach. In the second study, we assessed the effect of this co-constructed program on
students’ health.

2. Study 1
2.1. Participants

The first challenge was to recruit students in an unfavorable public health context.
By the beginning of the study in September 2021, face-to-face teaching had resumed, but
with compulsory mask-wearing and social distancing. The practice of PA and sports was
therefore complex, with the potential risk of contamination. Nevertheless, all the French
Government’s directives were scrupulously followed. It was essential to propose practices
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that respected social distancing and allowed students to overcome their concerns about
resuming PA (sometimes after a long period of inactivity), especially with other students
(taking account of the associated fear of contamination).

Students were recruited in person during the induction periods for each course (Hu-
manities, Languages, Psychology, History, Arts and Design, and Law and Sciences), as well
as via flyers and social media (i.e., Facebook® and Instagram®). The 110 students who
agreed to participate in the study were then randomly assigned to either the intervention
group or the control group and matched for gender, age, and seniority (55 in each group).
Several students subsequently withdrew for various reasons (e.g., time constraints, lack of
time, and lack of understanding of the program), some even before the intervention had
begun. Therefore, there were 27 students in the intervention group (i.e., participation in
the program) and 20 students in the control group (i.e., no workshop and no PA program).
Students in the intervention group were invited to take part in a co-construction workshop,
and 20 of them agreed to do so (Mage = 22.3 ± 3 years).

2.2. Design and Co-Construction Process

The main objective of this workshop was to identify the students’ needs and desires.
More specifically, we wanted to assess (1) their motivations for engaging in PA and/or
sports, (2) the barriers to engaging in PA and/or sports, (3) the types of sports and/or PA
that were particularly attractive to them, and (4) their understanding and perception of the
communication materials on these topics.

The workshop took place on 22 September 2021 (two half-day sessions). Students
could engage in several co-construction activities, divided into three or four groups. Each
session lasted approximately 3 h, depending on the context and the number of groups.
Each consisted of the following steps: (1) welcome questionnaire (10 min), (2) icebreaker
(15 min), (3) motivations (20 min), (4) Time’s Up!© (25 min), (5) break and communication
(15–20 min), and (6) ideal course (1.5 h). The step-by-step design process is illustrated in
Figure 1.

Step 1. The objective was to get to know each other and set the tone of the workshop.
A welcome questionnaire was distributed to each participant. Simplicity and humor were
used to frame the workshop in a benevolent and open dialogue. Students were divided
into groups according to their curriculum, seniority, and gender to encourage diversity
and‘exchange.

Step 2. The objective of this icebreaker was to share fears, emotions, and feelings, and
to encourage participants to listen to each other. One by one, students took cards from a
pack and asked questions to their partners. The person asking the questions wrote their
answers anonymously on a sheet of paper. All the sheets were collected at the end of
the session by the facilitators. These data were used to identify individual barriers and
motivations, as well as beliefs and values related to PA.

Step 3. The objective was to identify students’ motivational factors. First, students
wrote down their reasons for enrolling in the program and coming to the workshop. Second,
they each presented their reasons to the others, thereby making them explicit. A set of
pre-established motivations (i.e., gifts, seeing a rapid physical change, feeling proud of
oneself, improving one’s health, letting off steam, meeting people, etc.) was combined with
the motivations expressed by the participants. The objective was to rank the motivations in
a collegial manner rather than according to the type of activity.

Step 4. The objective was to determine how students perceived and understood the
different types of PA offered at their university, using the Time’s Up!© (Brussels, Belgium)
game format. First, we drew up a list of the sports and physical activities that were
potentially available. Players drew a card featuring one of these and then had to make their
team guess it by miming or drawing it (even if they did not know what it was!). Once the
team had guessed, each member of that team answered three questions printed on a sheet.
Question 1: “Are you familiar with this PA? I know what it is/Not at all”. Question 2:
“Does this PA tempt you? I am attracted to it/I am afraid of it”. Question 3: “Do you feel
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capable of doing this PA? I feel capable/Not at all”. This step made us realize that some
PAs were not understood by all and that this lack of understanding impeded engagement.

Step 5. During the break, we focused on the communication materials used to en-
courage people to participate in sports or PA. The project team selected a series of posters
featuring a wide variety of slogans, images, and/or photos of PAs and/or sports. The
purpose was to interact with the students about the different types of communication used,
the various types of messages (i.e., humorous, serious, motivational, and guilt-inducing),
and how to avoid misperceived or misunderstood ones. Everyone was free to comment on
their feelings and discuss them with other participants.

1 
 

 
Figure 1. Design co-construction process.



Nutrients 2023, 15, 2913 5 of 14

Step 6. Hales talked about “the power of media design to craft and deploy compelling
visions of the future” [26] (p. 2), and students were asked to give free rein to their imag-
ination and have fun developing their ideal course according to their own criteria. This
step was divided into three parts (ideation/critique/prototype), and team members could
interact not only with each other but also with the other teams. There were no constraints
regarding the content of the course, but the students were partly guided by questions about
activities, environment, participants, and so on. The teams then exchanged their materials,
the objective being to criticize each other’s work and consider all possible reasons for
failure. In the last part of the game, the teams had to respond to the criticism by proposing
workarounds, and thus devise a realistic roadmap for the course design that suited them.
As a bonus, students could materially represent their ideal course using Lego© (Billund,
Danemark) and Playmobil© (Zirndorf, Germany; see Figure 1). This playful dimension
allowed students who were shy or afraid of expressing themselves in front of others to use
an alternative means of communication during the oral presentation. After the workshop,
a satisfaction questionnaire was sent to all the participants.

2.3. Workshop Feedback

These six steps allowed us to identify the students’ desires, motivations, and expecta-
tions. Overall, participants considered themselves to have a low level of PA. The welcome
questionnaire (Step 1) revealed that most of them (80%) wished to engage in PA in order
to take better care of themselves and improve their general health. Step 3 confirmed that
their main motivations were health and well-being, followed by social relationships and
the desire to surpass oneself. The Time’s Up! game (Step 4) revealed that students were
more interested in aerobic activities that ended with flexibility exercises and/or more
leisurely activities. They were also interested in exercises that could reduce their back
pain. They preferred cardio-boxing and cross-training for fitness training and boxing and
were keen to escape the school environment. Step 6 allowed us to explore the modalities
of the program in greater depth to be able to adapt the sessions and find solutions to the
potential inconveniences and causes of dropout identified by participants. Contrary to our
expectations, students did not wish to exercise during their lunch break. They also did
not want excessively long sessions. Students expressed the desire to be able to exchange
personal, even intimate information, and for this reason, they wished to be in a male/female
coaching pair, ideally with a student enrolled in the sports science curriculum. They also
expressed the wish to have an app in order to communicate with other students between
the sessions: a platform they were familiar with and used on a daily basis. Finally, and due
to the activities in STEP 4, they specified the activities they would like to practice, which
should be different from the activities classically proposed by the university service of PA
and sports, and thus break free from an environment considered as “school”. These results
allowed us to adapt our PA program to meet the students’ expectations.

2.4. Adaptations Made to the Physical Activity Program after the Workshop

Following this workshop, we adapted the PA program (which was due to begin
10 days later) to meet the students’ expectations. We made the following adaptations:
(1) modification of the timetable; (2) duration of less than 1.5 h, with 30 min of welcome,
exchange, and choice of music, followed by 60 min of PA; (3) supervision of the session by
a teacher/student and man/woman pair; (4) creation of a group on the Discord® platform
for students to motivate each other to come to the sessions and develop the content of the
activities across the weeks; (5) activities such as cross-training and cardio-boxing making up
the bulk of the sessions. Once a week, a team sports event was organized (volleyball, base-
ball 5, tchoukball, spike ball, etc.). All the steps of the program’s conceptualization, from
the team’s anticipation to the students’ wishes regarding the adaptations, are summarized
in Table 1.
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Table 1. Main adaptations to the program after the co-construction workshop.

Anticipated
Features Students’ Wishes Adaptations

Schedules Mainly at lunchtime
Evenings (ideally starting

at 6 pm)
+ Saturday mornings

- Three sessions per week,
starting at 6 pm

- Saturday morning session
starting at 10.30 am—1 session
at lunchtime

Duration 1.5 h 1 h 30 min welcome
then 60 min session

Supervision Adapted physical
activity teacher

Presence of a woman and
presence of students

- Male/female pair
- Adapted physical activity

teacher + sports science student

Information during
the program At each session

Discord® group
session as part of their
university timetable

- Discord® moderated by
- supervisors
- Posting of available sessions on

their timetable

Activities Not determined
Cardio-boxing
Cross-training

+ recreational activities
Everything taken into account

Discord Inc. (San Francisco, CA, USA).

3. Study 2
3.1. Participants

As previously stated, 110 students who agreed to participate in this study were
randomly assigned to one of the two groups, matched for gender, age, and seniority (55 in
each group). As several students subsequently withdrew, we assessed 27 students in the
intervention group and 20 in the control group at our first measurement timepoint (T0). At
our second measurement timepoint (T1), we assessed 24 participants in the experimental
group (Mage = 22.4 ± 3.3 years) and 17 in the control group (Mage = 22.4 ± 7.7 years). Only
participants who responded at both T0 and T1 were included in this study. Table 2 presents
the participants’ key characteristics.

Table 2. Participants’ characteristics (n = 41).

Characteristics All Participants
n (%)

Experimental Group
n (%)

Control Group
n (%)

Sex
Female 31 (76) 19 (79.2) 12 (70.6)
Male 10 (24) 5 (20.8) 5 (29.4)
Level

First year 4 (9.8) 0 (0) 4 (23.5)
Second year 13 (31.7) 6 (25) 7 (41.2)
Third year 9 (22) 3 (12.5) 6 (35.3)

Master’s fourth year 11 (26.8) 11 (45.8) 0 (0)
Master’s fifth year 3 (7.3) 3 (12.5) 0 (0)

Undefined 1 (2.4) 1 (4.2) 0 (0)
Subject

Psychology 21 (51.2) 15 (62.5) 6 (35.3)
History/Geography 2 (4.9) 2 (8.3) 0 (0)

Sciences 3 (7.3) 0 (0) 3 (17.6)
Art/Design 8 (19.5) 4 (16.7) 4 (23.5)
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Table 2. Cont.

Characteristics All Participants
n (%)

Experimental Group
n (%)

Control Group
n (%)

Law/Economics/
Management 3 (7.3) 1 (4.2) 2 (11.8)

Literature 1 (2.4) 1 (4.2) 0 (0)
Mathematics 1 (2.4) 0 (0) 1 (5.9)

Others 2 (4.9) 1 (4.2) 1 (5.9)
Positive COVID-19 test or

symptoms
Yes 7 (17.1) 3 (12.5) 4 (23.5)
No 30 (73.2) 20 (83.3) 10 (58.8)

Undefined 4 (9.8) 1 (4.2) 3 (17.6)
Relative with positive

COVID-19 test or symptoms
Yes 25 (61) 19 (79.2) 6 (35.3)
No 12 (29.2) 4 (16.7) 8 (47.1)

Undefined 4 (9.8) 1 (4.2) 3 (17.6)

3.2. Materials

Baseline assessments (T0) were carried out in September/October 2021. PA and ST
were measured using accelerometers, and physical fitness (body composition) was assessed
in person. Psychological variables were collected through an online survey designed using
the Qualtrics software (Qualtrics, Provo, UT, USA). The second set of assessments (T1)
was conducted in December 2021, nine weeks after the first assessment. At the end of the
program, students’ testimonials about the entire intervention were collected on Discord®.

3.2.1. Psychological Variables

• Motivation to engage in physical activity. We used the French-language Motivation
for PA in a Health Context Scale [27] to assess participants’ motivations for engaging
in PA. The 18 items are rated on a 7-point Likert scale ranging from 1 (Strongly
disagree) to 7 (Strongly agree). This scale measures three dimensions of motivation to
engage in PA: autonomous motivation (i.e., includes both the internal and extrinsic
motivation of individuals who identify with an activity’s value and how it aligns with
their sense of self), controlled motivation (i.e., solely external motivation, where an
individual acts out of a desire to obtain external rewards or out of fear of punishment),
and amotivation.

• Body image. We used the Body Appreciation Scale-2 [28] to measure body image. The
10 items are rated on a 5-point scale ranging from 1 (Never) to 5 (Always).

• Anxiety and depressive symptoms. Anxiety and depressive symptoms were mea-
sured using the French-language version of the Hospital Anxiety and Depression
Scale [29]. This 14-item scale assesses anxiety (7 items) and depressive symptoms
(7 items). The scores range from 0 to 21 for each dimension.

• Well-being. Well-being was assessed using the French validation of the Psychological
Well-Being Scale [30]. The 18 items are rated on a 6-point Likert scale ranging from 1
(Disagreement) to 6 (Agreement).

3.2.2. Anthropometric Measures

• Height (cm) was measured to the nearest 0.1 cm using a portable stadiometer (Leicester
Tanita HR001).

• Body weight (kg) was measured using a calibrated scale (Tanita 780 MA-S, Arlington
Heights, IL, USA) to the nearest 0.1 kg.

• Body mass index (kg/m2) was calculated using height and body weight measurements.
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• Body composition (body fat and body muscle) was assessed using a bioelectrical
impedance analysis method with a Tanita 780 MA-S Body, expressed as mass (kg) and
percentage (%).

3.2.3. Physical Fitness

• Flexibility. Participants completed a traditional sit-and-reach test to measure lower
back and hamstring flexibility [30]. In a seated position with the legs extended,
students had to reach as far as possible along a measuring line with both hands either
on top of each other or side by side. The measurement was repeated three times.

• Lower limb strength. To assess muscular strength, participants were seated on a
dynamometric chair (LegControl V2.0; Mtraining, Ecole Valentin, France). After a
familiarization period consisting of five submaximum isometric contractions, par-
ticipants performed three 3-s maximum voluntary contractions, separated by 1 min
intervals. More specifically, they were requested to contract the knee extensors as
hard as they could for 3 s. The maximum value for each participant was used for the
statistical analyses.

• Cardiovascular fitness. We administered the YMCA 3 min step test [31]. Students
had to go up and down 24 steps per minute without stopping. Step frequency was
indicated by a metronome set to 96 beats per minute. As soon as they completed the
test, students had to sit down. After 5 s, their recovery heart rate was monitored for 1
min, and this heart rate was used to assess their cardiovascular fitness [31,32].

• The method for analyzing and interpreting these variables is described in [33].

3.2.4. Objective Sedentary Time and Physical Activity

PA level and sedentary time (ST) were measured using GT3X tri-axis accelerometers
(Actigraph, Pensacola, FL, USA) [34,35]. Participants had to wear the accelerometer on the
right side of the hip, adjusted with an elastic belt, day and night for 7 consecutive days.
They could only remove it to take a shower or engage in water sports. The Actilife v-6.13.4
Lite Pro software was used to extract the PA and ST values after downloading the data
in 10-s epochs. Using the Freedson algorithm, we defined ST as 0–99 counts per minute,
and moderate to vigorous PA (MVPA) as >1952 counts per minute [36]. We focused on
three variables: the number of sedentary breaks during the day, ST (minutes), and MVPA
(minutes). The method for analyzing and interpreting these variables is described in [33].

3.3. Intervention Program

In line with the students’ expectations set out in Section 2.4. (Adaptations made to the
physical activity program after the workshop), the PA program consisted of daily sessions under
1 h in length and was designed to develop strength, endurance, and flexibility/mobility
in each session. Activities such as cross-training and cardio-boxing made up most of
the program’s sessions, which are described in [33]. A website in WordPress format
was created (https://etuzen-sup.unimes.fr/) to describe the steps involved in setting up
the intervention.

3.4. Statistics

To decide which analyses to perform, we first checked the normality of the data for
each variable using the Shapiro-Wilk test. Then, to control for potential differences at T0,
we conducted parametric (i.e., Student t-test) or nonparametric (i.e., Mann–Whitney test)
analyses, according to the normality of the data, to compare means for each dependent
variable between the experimental and control groups. Finally, to investigate how each
variable changed between T0 and T1 within each group (i.e., experimental and control), we
performed parametric (i.e., Student t-test) or nonparametric (i.e., Wilcoxon test) analyses.

https://etuzen-sup.unimes.fr/
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3.5. Results

The means, standard deviations, and comparisons between T0 and T1 for both groups
are shown in Table 3. First, the analyses revealed no significant differences between the
experimental and control groups at T0 for any of the dependent variables (p > 0.05). Second,
mean comparisons between T0 and T1 in the experimental group revealed increases in body
image (p = 0.02, d = 0.57), autonomous motivation (p = 0.01, d = 0.81), flexibility (p < 0.01,
d = 0.77), and the number of breaks (p = 0.02, d = 0.52). Concerning the other variables, no
significant differences emerged between T0 and T1 (p > 0.05). In contrast, mean comparisons
between T0 and T1 in the control group failed to reveal any significant differences in the
dependent variables (p > 0.05), except for MVPA, which decreased between T0 and T1
(p = 0.03, d = 0.63).

Table 3. Descriptive analyses of our dependent variables and T0 versus T1 comparison.

Intervention Group
(M ± SD)

Control Group
(M ± SD)

T0 T1 p Value T0 T1 p Value

Psychological variables
Anxiety 8.8 (4.0) 8.7 (4.5) 0.96 6.3 (4.8) 6.4 (2.6) 0.36

Depressive symptoms 4.4 (3.1) 4.3 (3.9) 0.87 3.7 (2.8) 4.0 (3.2) 0.34
Well-being 32.1 (4.8) 31.8 (6.2) 0.67 29.8 (4.8) 32 (5.6) 0.29

Body image 31.4 (10.3) 36.0 (10.8) 0.02 39 (6.7) 35.5 (7.2) 0.42
Autonomous motivation 40.1 (12.0) 48.5 (11.7) 0.01 49.2 (15.9) 44.8 (15.7) 0.85

Controlled motivation 15.4 (5.1) 17.5 (7.1) 0.15 19.4 (5.8) 15.4 (5.9) 0.25
Amotivation 5.1 (3.7) 4.2 (2.1) 0.11 5.2 (3.0) 3.3 (0.5) 0.37

Anthropometrics
Weight (kg) 62.5 (10.5) 62.8 (10.8) 0.35 63.5 (13.0) 64.0 (13.1) 0.12

BMI 1 (kg/m2) 22.8 (4.0) 22.5 (4.5) 0.49 23.0 (3.8) 23.3 (3.8) 0.15
Body fat (%) 24.7 (7.8) 25.1 (7.8) 0.44 26.6 (8.2) 27.2 (8.1) 0.22

Body muscle (%) 39.7 (5.8) 39.9 (5.6) 0.28 39.8 (6.0) 38.9 (7.8) 0.49
Physical fitness
Flexibility (cm) 1.4 (9.7) −4.3 (10.4) 0.001 4.4 (9.1) 4.0 (12.7) 0.83

Lower limb strength (N) 410.6 (151.6) 415.7 (156.5) 0.66 400.7 (110.3) 422.5 (154.0) 0.37
Cardiovascular fitness 2 105.5 (23.2) 102.4 (20.0) 0.19 104.8 (21.3) 101.8 (20.8) 0.32

Objective ST 3 and PA 4 (min/day)
ST 805.1 (61.1) 816.2 (47.1) 0.38 824.7 (29.7) 831.1 (55.1) 0.61

Number of breaks 19.4 (3.0) 21.3 (3.0) 0.02 20.9 (3.1) 22.2 (3.2) 0.12
MVPA 5 52.0 (17.4) 48.2 (17.4) 0.28 50.4 (18.9) 39.6 (21.3) 0.034

1 BMI: body mass index; 2 Cardiovascular fitness measured with YMCA HR3 test; 3 ST: sedentary time sedentary
time; 4 PA: Physical activity; 5 MVPA: moderate to vigorous physical activity.

Finally, the adherence rate for this program was very high, with 89% of participants
completing the program, and 82.6% of respondents at T1 wanting to continue this type
of program the following semester. The PA intervention had a very low dropout rate that
fell to 5% when we exclusively considered the workshop group. To illustrate the students’
interest in this program, here are some of the comments made by students on Discord®:

“I’ve regained my liking for sport and found real motivation. The sessions were pleasant
and tailored to our ability. Although I’m not a great sportswoman, I didn’t feel left out or
even overworked. On the contrary, I could be proud of the efforts I made and the outcome
of the sessions, especially the wellbeing”. (history student)

“I loved being part of this adventure! I wanted to challenge myself, be part of a project,
expose myself to new people and slowly get back into regular PA. This program more than
lived up to my expectations! I was able to discover new activities such as cardio-boxing,
which I loved!”. (psychology student)
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4. Discussion

Regular PA is essential for lifelong health. However, students have a low level of
engagement in PA, which is partly due to the fact that most standard PA programs do not
take their expectations into account, and therefore do not meet their needs. Therefore, the
main objective of the present study was to promote PA among university students. For this
purpose, we conducted two studies. The first one assessed students’ needs and desires
in terms of PA in order to create a program that would meet their specific demands. The
second one assessed the effects of our co-constructed program on students’ health.

Study 1 highlighted students’ barriers to engaging in PA, such as difficulty fitting
the sessions with their timetable, lack of motivation, and unappealing activities. The
same barriers to engaging in PA were previously identified among 16- to 25-year-olds [13],
and especially among university students [15]. Reasons for early withdrawal are often
neglected [37,38]. Our study shed light on these aspects and provided an open-access
method for researchers and university staff to replicate the same approach within their
universities (https://etuzen-sup.unimes.fr/).

Study 2 found positive effects of our program on several psychological variables,
including body image. This result is in line with a scoping review that highlighted an
association between positive body image and greater participation in PA and sports [39].
This effect is all the more interesting, as body appreciation is a mediator of students’ mental
health [40,41]. In addition, the results indicated that our program promoted autonomous
motivation. A 6-year study analyzing the transition from adolescence to adulthood among
2785 young individuals revealed that elevated autonomous motivation and PA planning
were consistently and significantly associated with higher PA [42]. To develop sustained
and lifelong PA habits, it is essential to establish positive attitudes toward activity when
young, and engaging in sufficient PA leads to better health outcomes [43,44]. These results
suggest that our program may promote students’ engagement in PA beyond the program.
Consistent with this, at the end of the program, 82.6% of the participants said they wanted to
continue this type of PA program the following semester. Regarding anxiety and depressive
symptoms, it is important to note that, contrary to our expectations, our program did not
seem to have an impact on these parameters, even though many studies highlighted the
links between PA and mental health [9,45–48]. One explanation for this lack of effect could
be that the participants in both groups had low baseline anxiety and depressive symptoms.
A second explanation may lie in the duration of our program and the frequency of our
sessions. Huang and colleagues’ meta-analysis suggested that there should be two or three
sessions per week to have a significant effect on anxiety, whereas our program only had
one or two sessions per week [49].

Study 2 also yielded interesting results concerning some PA parameters, such as the
number of breaks and MVPA. For example, in the control group (i.e., participants who did
not participate in the program), the objective level of PA fell between T0 and T1, whereas it
was maintained in the experimental group (i.e., participants involved in the PA program).
It is important to note that the final measurement was conducted during university exams,
which potentially explains the decrease observed in the control group. The absence of a
decrease in the experimental group suggests that these participants maintained their PA
level despite external constraints (i.e., university exams), revealing a strong investment in
the practice of PA and indicating that our intervention had an impact on habits and active
living in this group. The present study also revealed the positive effects of our program
on flexibility. Activities such as cross-training and cardio-boxing made up most of the
program’s sessions. These activities combine both resistance and endurance training at
high intensity and are associated with gains in physical fitness (muscle strength and mass,
and cardiovascular capacities) [50]. In addition to muscle strength and cardiovascular
endurance, flexibility is considered an important health-related fitness measure [51]. In
the present study, flexibility increased between T0 and T1 but only in the intervention
group, suggesting that the intervention program had beneficial effects on participants’
physical capacity and health. Previous research has shown that flexibility is an important
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health-related outcome in adults, as it is related to the risk of bone or joint injury, back
pain, and difficulty performing activities of daily living [52]. Unsurprisingly, no significant
differences were observed concerning the other physical fitness parameters (i.e., muscle
strength and cardiovascular fitness). In the literature, most of these beneficial effects
were observed after longer PA programs. Numerous studies indicate that high-intensity
training programs should contain at least three sessions per week to improve these two
parameters [50,53]. In the present study, we did not observe any improvements in lower-
limb strength, body muscle percentage, or cardiovascular fitness, suggesting that intensity
and duration were too low to induce the physical adaptations observed in a previous
study [54]. Taken together, these results on physical fitness (i.e., flexibility) and objective
MVPA and ST indicate the efficiency of the intervention program and its positive effects on
participants’ health.

Finally, the adherence rate for our program was very high, with 89% of the participants
completing the program and 82.6% of the respondents at T1 wanting to continue the
following semester. This level of adherence is much higher than that classically observed in
the literature. As an illustration, for the adult population, a systematic review of 27 studies
reported an adherence rate of 77.5% [55]. The dropout rate was as high as 80% in some
studies [38]. We can hypothesize that this discrepancy between our dropout rate and that of
traditional PA programs is largely explained by the fact that our program was co-constructed
with the students. This co-construction method was original in terms of both PA among
students and the context of the COVID-19 pandemic. The benefits of involving students
have been highlighted in the development of e-health educational interventions to promote
PA [56]. Students who participated in the development of the intervention increased
their PA, and this was maintained at 2 and 6 months post-intervention. The positive
effects of co-construction on commitment can be explained by the fact that it promotes
empowerment. Babajanian considers empowerment to be one of the positive externalities
of participation [57]. Nevertheless, it should be emphasized that user involvement is not the
same as co-design [58]. Arnstein’s seminal study [59] showed that genuine participation
implies that the various stakeholders are not simply consulted but have the power to
act. In our study, the proposals (e.g., types of activities, days and times of the sessions,
coaching pairs, and music playlists) formulated by students were implemented without
any distortion or misinterpretation of their words [42].

It is important to note that, as part of an open science approach, the entire procedure
for setting up the workshop (Study 1) was made freely available. We very much hope that
similar interventions will be implemented in other universities and thus help to increase the
number of programs aimed at promoting health and reducing the deterioration in students’
general health. A website in WordPress format was created (https://etuzen-sup.unimes.fr/).
One section is dedicated to the co-construction of the PA program, and a brochure about
the program contains a detailed description of how to organize the workshop so that other
institutions can do so too.

Albeit promising, our results should be interpreted with caution. First, our sample size
was relatively small, despite numerous efforts to recruit as many participants as possible.
The promotional communication was not very effective and did not allow us to recruit a
large number of students. We can hypothesize that students were submerged in all the
information given to them at the beginning of the academic year, which was exacerbated
by the public health context. Existing infobesity was worsened due to the COVID-19
pandemic [60]. Second, despite the innovative contributions of co-construction and social
design, the very originality of this method makes it difficult to generalize the data, as has
already been pointed out by Niedderer et al. [61]. How can a local issue be transposed
to a larger scale and integrate contextual differences? However, given that this approach
seemed to promote participants’ engagement in PA, we believe that it should be prioritized
elsewhere. It would have been interesting to compare the effects of a PA program with
and without a co-construction workshop. Third, our program was of limited duration and
the sessions could have been more frequent. A longer program with more sessions would
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undoubtedly have increased the effects we observed and allowed additional benefits to
be observed, particularly regarding anxiety and depressive symptoms. Nevertheless, it
should be noted that we were targeting students who were physically inactive. Therefore,
it was necessary to persuade them to adhere to a PA program in order to maintain their
commitment over time. In future studies, it would be interesting to compare the effects and
adherence levels of a short program like ours with those of a longer program.

5. Conclusions

We found that in order to engage students in PA, innovative interventions need to be
designed that meet their expectations. This is an essential issue in view of the beneficial
effects of PA programs on students’ physical and psychological health. In this sense,
running co-construction workshops before offering intervention to students seems to be an
interesting avenue to pursue within this specific population.
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