PHYSICAL ACTIVITY INTERVENTION
PROGRAM IN NATURE WITH
UNIVERSITY STUDENTS UNDER
COVID-19 MOBILITY RESTRICTIONS

ABSTRACT

Objective: This study aimed to evaluate the effects of a physical-sports activity program in nature on
life satisfaction, emotional intelligence, and anxiety in university students during COVID-19 mobility
restrictions.

Methods: a controlled trial was conducted involving 40 students from the Faculty of Sport Sciences,
randomly assigned to either an experimental group (EG; n = 20) or a control group (CG; n = 20).
The EG participated in an intervention program based on outdoor physical sports activities, while
the CG did not engage in any additional activities. The intervention was implemented within
the context of restrictions imposed by the COVID-19 pandemic, and assessments were conducted
before (pre-test) and after (post-test) the program.

Results: the analyses revealed statistically significant improvements in the experimental group in life
satisfaction, emotional attention, and state anxiety compared to the control group. No significant
differences were found in emotional clarity, emotional repair, or trait anxiety.

Conclusion: the results suggest that engaging in physical sports activities in nature, even under
confinement circumstances, positively affects life satisfaction and certain aspects of emotional
intelligence and anxiety in university students.
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The study evaluated the effects of a nature-based physical activity program on university students during COVID-19

mobility restrictions.

Participants in the experimental group showed significant improvements in life satisfaction, emotional attention, and

reduced state anxiety.

No significant differences were found in emotional clarity, emotional repair, or trait anxiety between the experimental
and control groups.
Findings highlight the psychological benefits of physical activity in natural environments during periods of confinement
and stress.
Universities are encouraged to implement nature-based physical activity programs to enhance students’ psychological
well-being.

INTRODUCTION

The recent global situation experienced by society in relation
to the COVID-19 pandemic led to serious confinement
restrictions that have generated significant consequences for
people’s psychological health. Several studies corroborate
the emergence of different psychological conditions in a large
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part of the population [Liu et al., 2020; Moreno-Proafio,
2020; Nicolini, 2020]. Among the psychological variables
on which the influence of confinement has been focused
are stress, anxiety, depression, emotional intelligence, and
dissatisfaction with life, among others [Prieto-Molinari et al.,
2020; Cedetio et al., 2020].
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Life Satisfaction

Satisfaction with life (SWL) is a global assessment of
the achievements obtained and what remains for us to
obtain throughout life (Cassa et al., 2018). The Theory of
the Subjective Well-being of Diener and Emmons (1985) is
one of the theories that analyze the satisfaction with the life of
individuals. This construct is composed of two dimensions:
the dimension cognitive and the dimension affective. Of this
form, the perception of the subjective well-being of a subject will
depend on the combination of the cognitive process (perceptions
of dissatisfaction and satisfaction in life) and of two affective
processes (affect negative and positive), according to Diener and
Emmons (1985).

“In this context, the Covid-19 pandemic has caused a decrease
in the satisfaction with the life of university students (Krause et
al., 2021; Nikolis et al., 2021; Rettew et al., 2021). The scientific
literature has examined the activities that the students carried out
in their free time to cope with the emergency situation, seeking to
improve their general psychological well-being.” Thus, activities
such as listening to music, practicing yoga and meditation,
engaging in physical activity and sports (PAS), Watching movies
or series, and engaging in virtual socialization were among
the resources most frequently employed by students to enhance
their life satisfaction during the pandemic (Bartos et al., 2021;
Finnerty et al., 2021; Krause et al., 2021). Of these PAS, outdoor
physical activity emerged as the most desired activity. Indeed,
several studies have shown that engaging in PAS improved life
satisfaction during this period (Faulkner et al., 2020; Ha et al.,
2022;). Furthermore, recent research highlights that emotional
skills such as emotional management and regulation play
a significant role in increasing life satisfaction and facilitating
more adaptive responses to adverse situations. However, to date,
no studies have analyzed subjective well-being in university
students following a PAS intervention program in a natural
environment during the COVID-19 pandemic.

Emotional Intelligence

Emotional intelligence is defined by Salovey and Mayer (1997)
as “the ability to perceive, appraise, and express emotions
accurately; the ability to access and/or generate feelings that
facilitate thought; the ability to understand emotions and
emotional knowledge; and the ability to regulate emotions to
promote emotional and intellectual growth.” For Goleman
(2008), the term emotional intelligence is understood as
the capacity to self-motivate, regulate our emotional states, and
attempt to prevent distress caused by a problem from hindering
daily life, further encompassing the ability to trust and empathize
with others. Emotional intelligence can be studied through
three factors, according to Salovey and Mayer (1997), which
are emotional attention, defined as the attentiveness we pay to
our own emotional states; emotional clarity, which consists of
understanding our feelings; and lastly, emotional repair, which
is the ability to address and ameliorate negative emotional states.
During the pandemic, emotional intelligence was negatively
associated with various psychological disorders in university
students. In fact, those students with higher levels of emotional
intelligence not only reported lower stress levels but also
demonstrated greater psychological well-being, self-control,

Electronic ISSN
1803-1617

Printed ISSN

14 I
2336-2375

and emotional regulation (Garcia-Alvarez et al., 2021; Kok¢am
et al., 2022), aiding in the development of more effective study
habits during periods of lockdown. Furthermore, individuals
who participated in a program focused on enhancing emotional
intelligence during the lockdown and pandemic period exhibited
lower levels of state anxiety (SA), depression, and suicidal
ideation (Persich et al., 2021). Similarly, research has shown that
individuals who maintained a healthy lifestyle (e.g., engaging in
physical activity, consuming a healthy diet, obtaining adequate
sunlight exposure, among others) during the COVID-19
pandemic experienced reduced anxiety levels and increased
levels of emotional intelligence and life satisfaction (Sfeir et
al., 2022). However, we believe that the scientific literature
regarding the implementation of PAS and its impact on
the emotional intelligence of university students is limited. To
our knowledge, no studies have implemented a PAS nature-
based in this population.

It is interesting to mention that research conducted prior to
the pandemic already demonstrated a relationship between
PAS in nature and emotional intelligence, with physically
active university students scoring higher in emotional clarity
and repair than their more sedentary counterparts (Ozcorta
et al., 2015; Vaquero-Solis et al., 2020). Engaging in PAS
within a natural environment presents a greater challenge and
sense of adventure, generating distinct sensations that lead to
an increase in adrenaline. This occurs within a more dynamic
and uncertain environment, where individuals can learn to better
manage emotions and confront potentially complex situations
in the future (De la Torre, 2018). In this way, individuals with
higher emotional intelligence often simultaneously possess
a greater connection to nature (Villegas et al., 2016).

Anxiety

According to Spielberger (1966t), anxiety is an unpleasant
emotional reaction produced by an external stimulus that
the individual perceives as threatening, leading to physiological
and behavioral changes in the subject. Furthermore, according
to this author, a distinction can be made between state anxiety
(SA) and trait anxiety (TA). SA, defined as a transient,
temporary state within the human organism, is characterized by
subjectively perceived feelings of tension and by hyperactivity of
the autonomic nervous system. In contrast, TA refers to a more
stable and enduring disposition over time, producing an anxious
propensity in individuals to perceive situations as threatening,
elevating their SA.

The COVID-19 pandemic led to many university students
experiencing high levels of SA and TA, resulting in an increase
in negative emotions and a reduction in levels of academic self-
efficacy (Alemany-Arrebola et al., 2020), in addition to high
levels of academic burnout (Fernandez-Castillo, 2021 Along these
lines, students who engaged in higher levels of PAS experienced
reduced levels of SA (Amekran & El Hangouche, 2022 Several
studies conducted with adult populations in different countries
worldwide found that individuals who engaged in PAS during
the pandemic showed lower levels of SA (Frontini et al., 2021;
Meira et al., 2020; Reigal et al., 2021). Furthermore, Frontini et
al. (2021) suggested that reducing TA required decreasing SA by
increasing levels of PAS during the pandemic. It is worth noting
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that research conducted before the pandemic already demonstrated
that engaging in PAS reduced levels of both SA and TA (Herrera et
al., 2013; McMahon et al., 2016). Moreover, even greater benefits
can be achieved if this PAS is performed in a natural environment.
It has been shown that outdoor activities provide greater feelings
of revitalization, enhancing psychological well-being (Alkahtani,
2019; Byrka & Ryczko, 2018; Daviu-Fuster, 2020; Legrand,
2018; Olafsdottir et al., 2018).

Purpose of the Study

Scientific literature has demonstrated that PAS can improve
our anxiety levels (both state and trait), emotional intelligence
(attention, clarity, and repair), and life satisfaction. However,
analyzing what changes may occur in these psychological
variables after implementing a nature-based PAS program
during a pandemic and lockdown situation would be interesting.
Therefore, this study aims to evaluate the effects of a nature-
based PAS program on life satisfaction, emotional intelligence,
and anxiety in university students during COVID-19 mobility
restrictions. Based on the reviewed literature, the following
hypotheses are generated from the objective of this study:

*  Hypothesis 1 (HI): Participation in the nature-based
physical activity program will increase life satisfaction
levels in participants.

*  Hypothesis 2 (H2): Participation in the nature-based
physical activity program will increase emotional
intelligence scores in participants.

*  Hypothesis 3 (H3): Participation in the nature-based
physical activity program will decrease levels of both
SA and TA in participants.

METHOD

This study, titled “Physical Activity Intervention Program in
Nature During Times of COVID-19,” was reported following
the CONSORT checklist guidelines.

Design

A quasi-experimental design was employed with university
students, establishing two groups: an experimental group
(EG) consisting of students enrolled in the Mountaineering
course at the Faculty of Sport Sciences and a control group
(CG) consisting of students from the Faculty of Sport
Sciences not enrolled in the Mountaineering course. These
two groups were established to investigate whether there were
differences between sports science students who were going
to participate in a nature-based PAS intervention program and
those who were not but belonged to the same faculty.

In early February 2021, as in-person classes gradually
resumed amidst a nationwide lockdown in Spain, an invitation
to participate in a scientific study was extended to the student
community of the Faculty of Sport Sciences. In mid-
February, participants were informed that the study pertained
to the analysis of various psychological variables during
the COVID-19 pandemic. No further details were provided,
nor were the purpose or objectives of the study disclosed,
thereby blinding participants to the study’s hypotheses.
The first measurement was conducted in the third week of
February. The intervention program was implemented in
mid-March 2021, with the second measurement taking place
immediately upon completion of the program.

Inclusion and Exclusion Criteria

Table 1 shows the number of subjects who participated in
the study: 40 people, 17 women (Mage = 22.88; SD = 1.32)
and 23 Men (Mage =22.13; SD = 1.29). A total of 20 students
participated in the EG (M, = 22.25; SD = 1.45) of whom
7 met the selection criteria (Mage = 22.71; SD = 1.50) and
13 boys (M, = 22.00; SD = 1.41). The CG sample was made
up of a total of 20 participants (Mage = 22.65; SD = 1.23),
10 irls (Mage =23.00; SD = 1.25), and 10 boys (Mage =22.30;
SD=1.16).

Sex No. of participants M SD

Girls 17 22.88 1.32
Total

Boys 23 22.13 1.29
EG Girls 7 22.71 1.50

Boys 13 22.00 1.41
G Girls 10 23.00 1.25

Boys 10 22.30 1.16

Table 1: Participant Distribution (2022)

Inclusion and Exclusion Criteria

Recruited participants had to meet the prerequisite of being
undergraduate students at the Faculty of Sport Sciences
and provide signed informed consent. This requirement
established two selection criteria for participants depending
on the study group (EG, CG). As a general criterion,
responding to only one of the measurements (pre-test or
post-test) resulted in exclusion, as participation in both was
mandatory. Figure 1 illustrates the specific criteria for each

study group:
* EG: As an inclusion criterion, participants in this group
had to be undergraduate students at the Faculty of
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Sport Sciences enrolled in the elective Mountaineering
course and willing to participate in a 5-day multi-
adventure trip in Huelva involving physical activity in
a natural environment. Participation in this trip was not
mandatory. Three of the 23 volunteers initially intending
to participate in the 5-day activity withdrew. Two tested
positive for COVID-19 or were required to self-isolate
due to contact with a positive individual in the days
preceding the activity, while the third was unable to
attend due to a traumatic injury. The exclusion criterion
for this group was non-attendance at the multi-adventure
activity, even if the questionnaires had been completed.
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*  CG: the inclusion criterion for this second group was
being an undergraduate student at the Faculty of Sport
Sciences who was not enrolled in the Mountaineering
course. Following the initial call for study participation,
29 volunteers expressed interest. Of these, six did

not complete one of the measurement points. From
the remaining 23, the first 20 participants to complete
the surveys during the second measurement point
were selected, ensuring homogeneity in the number of
participants for each group.

(et

Evaluated for eligibility (= 52)

Exclusion criteria:
- Does not respond to one of the measurements
(pre-test or post-test).

h

‘ Randomization (1= 52; 2 groups) ‘

I

[ allocation ]
¥
i : =23: or Pre-test ) o1
Experimental group (1= 23; group 1) Control group (r=29: 1 group)
Inclusion criteria: Int ¢ Inclusion criteria:
- Enrolled in the subject of g— mtervention | - Students of the Faculty of Sports.

Mountaineering .

-

Lost during intervention (n = 20)
- Invalid format (n = 0)
- Discontinuation of intervention (n = 3)

Intervention: 5
days

A

Lost during follow -up (n = 20)
- Invalid format (n = 3)
- Discontinued intervention (n = 6)

Full sample (n=20)

) |

Post-test

Full sample (n=20)

Figure 1: Flow chart of the progress of the quasi-experimental study, 2022

Instruments

To carry out this research, the following instruments have been used:
To measure satisfaction with life (SWL), the Spanish version
was validated by Atienza et al. (2000) from the original
version by Diener et al. (1985). This instrument consists of
5 items that measure students’ overall perception of their life
satisfaction. The scale was preceded by the phrase, “Indicate
your level of agreement or disagreement...”. Responses were
recorded on a 5-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree), with higher scores indicating
greater life satisfaction. The final score was obtained by
summing the five items, yielding a total score range of 5 to
25 points. Based on Diener et al. (1985), score interpretation
follows these cut-off points: 5-9: Very dissatisfied, 10-14:
Slightly dissatisfied, 15-19: Moderately satisfied, 20-25: Very
satisfied. An example item is «If I could live my life over,
I would change almost nothing».

The Spanish adaptation (Fernandez-Berrocal et al., 2004) of
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the original Trait Meta-Mood Scale (TMMS; Salovey et al.,
1995) was used to computer emotional intelligence. The scale
measures the level of perceived emotional intelligence through
24 items, distributed across three subscales of 8 items each,
which assess emotional attention, clarity of feelings, and
emotional repair. The scale used preceded the introductory
phrase: “Below you will find some statements about your
emotions and feelings...”. Responses were collected on
a 5-point Likert scale (1 = strongly disagree, 5 =strongly agree),
and scores were obtained by summing the items within each
subscale. Interpretation follows the cut-off points suggested
by Fernandez-Berrocal et al. (2004): Emotional attention:
Low (< 24), Adequate (24-35), Excessive (>35); Emotional
clarity: Inadequate (< 28), Adequate (> 28); Emotional repair:
Inadequate (< 26), Adequate (= 26). The emotional attention
subscale expresses the degree to which individuals notice and
think about their feelings (e.g., “I pay a lot of attention to how
I feel”). The clarity of feelings subscale assesses the ability
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to understand one’s own mood (e.g., “I am usually very clear
about my feelings”). The emotional repair subscale evaluates
the degree to which individuals moderate and regulate their
feelings (e.g., “When I am sad, I try to think of pleasant
things”).

To measure anxiety, the Spanish adaptation of the State-
Trait Anxiety Inventory, validated by Seisdedos (1982), was
utilized from the original version of the State-Trait Anxiety
Inventory, STAI (Spielberger et al., 1970). The STAI This
self-report instrument comprises 40 items designed to assess
two independent anxiety concepts: state anxiety (a transient
emotional condition) and trait anxiety (a relatively stable
anxiety predisposition). The temporal frame of reference for
state anxiety is “right now, at this moment” (20 items), while
for trait anxiety, it is “generally, on most occasions” (20
items). Each subscale consists of 20 items rated on a 4-point
Likert scale (1 = almost never/not at all, 4 = very often/almost
always). The final score for each subscale was obtained by
summing the responses, ranging from 20 to 80 points. Higher
scores indicate higher anxiety levels and the following cut-off
points were established (Spielberger et al., 1970; Seisdedos,
1982): 20-39: Low anxiety, 40-59: Moderate anxiety, 60-80:
High anxiety. An example item for the state anxiety subscale
is “I feel upset,” and for the trait anxiety subscale, “I miss out
on things because I can’t make up my mind quickly enough.”

Procedure

Participants in both research groups (EG, CG) provided
signed informed consent and a declaration of their rights
as study participants based on the Declaration of Helsinki
(World Medical Association, 2013). Additionally, approval
was obtained from the corresponding institutional ethics
committees; the University of Granada approved the study
under number 621/CEIH. Upon acceptance of the study
conditions and prior to the intervention program, a Google
Form containing the selected measurement scales was created.
Subsequently, a timeframe was established for participants to
complete the pre-test in each research group. The EG group
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participated in the five-day intervention program two weeks
after the pre-test. The post-test was then administered to all
participants in both the EG and CG groups immediately
following the conclusion of the EG group’s intervention
program, with a 24-hour window for completion.

Intervention Program

To conduct the research, a specific intervention program
was developed based on the learning objectives for students
enrolled in the Mountaineering course at the Faculty of
Sport Sciences (see Table 1). The intervention program
was designed and planned by the principal investigator
and five instructors, all specialists in the field. Regarding
implementation, the principal investigator did not participate,
and the instructors were blinded to the research objectives to
prevent potential bias. The intervention description, following
the TIDieR guidelines (Hoffman et al., 2014), can be found
in Table 2. The program was designed for five days due to
two factors: 1) mobility restrictions imposed by the Spanish
government due to the COVID-19 pandemic and 2) students’
inability to miss extended periods of other courses, as
the program was conducted during the academic semester.
During the intervention program, participants were not
informed of the specific activities they would be undertaking,
although they were aware that the activities would take
place in a natural environment. The intervention consisted
of the following activities: Day 1) Canyoning; Day 2) setup
and dismantling of vertical techniques, rappelling practice,
module on pulleys and zip lines; Day 3) climbing module
(ascending, climbing, and rappelling) and team building
module (outdoor training, team building applied to vertical
techniques and mountaineering); Day 4) via ferrata module,
indoor survival technique module, and outdoor survival
technique module with orientation; and Day 5) adventure
racing module. Ultimately, the intervention program had two
objectives: first, to facilitate the learning of content outlined
in the Mountaineering course syllabus, and second, to analyze
the study variables described previously.
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N2 Item Content

1 Short name PAS intervention program for adventure sports in university students in times of COVID-19.

2 Why? Mindfulness activities are proposed as a training program that combines exercises to become aware of stimuli
in the present moment, involving intention, attention, and attitude. Full attention to the present moment
provides students with a more efficient response to what happens in the classroom.

3 What? Research measurement instruments:

(materials) — Test SWL to evaluate satisfaction with life.
— Test TMMS to evaluate emotional intelligence.
— Test STAl to measure anxiety.
Materials used in the intervention program:
— Related to adventure sports.

* Rope hoist systems.

e Semi-static and static ropes.

e Descenders: Grigri, eight, ATC.

e Safety helmets.

e Neoprenes.

* Harnesses.

e Pulleys.

e Drop dissipators.

¢ Climbing blocker.

¢ Anchor bags.

¢ Climbing shoes.

e Compasses.

¢ Recreational physical education material will be used to work on content related to team building.

e Material to work on contents related to survival, such as flint, water filters, cords, thermal blankets, and
plastics.

4  What? Intervention program:

(procedures) — Pre-test:

e Test SWL to evaluate life satisfaction.

e Test TMMS to evaluate emotional intelligence.

e Test STAl to measure anxiety.

— 1st day of intervention:

e Canyoning: the departure to Andévalo Aventuras began in Santa Barbara de las Casas (Huelva). On
the way, a stop was made, and canyoning was practiced at the Calzadilla Ravine in Almadén de la Plata.
There, a group of instructors specializing in said activity was waiting.

¢ Climbing Puebla de Guzman

¢ Via Ferrata el Morante in Calafas

— 2nd day of intervention:

e Vertical Techniques: In Santa Barbara de las Casas, students received instruction on various setup,

dismantling, and safety techniques through a module on rope hoist systems and zip lines.
— 3rd day of intervention:

e Moddulo de escalada: En la Puebla de Guzman (Huelva), se impartieron contenidos relacionados con la
escalada y el rapel. Se ensefid a los estudiantes la técnica especifica a tener en cuenta en la escalada, los
descensores que se pueden utilizar en el rapel y los bloqueadores a usar en técnicas verticales.

— 4th day of intervention:

¢ Via Ferrata, Survival, and Orientation Module: a) In the morning, in Calafias, safety elements related
to via ferratas were explained, followed by a practical session on the Morante via ferrata route. b) At
midday, in Santa Barbara de las Casas, survival skills were taught, including fire-starting using fire steel,
water filtration techniques, and shelter construction. c) In the afternoon, in Santa Barbara de las Casas,
instruction was provided on orientation and compass use.

— 5th day of intervention:

e Adventure Racing Module: a) In Santa Bérbara de las Casas, students applied the knowledge and skills

acquired throughout the program in a circuit set up around the El Andévalo hill.
— Pos-test: final evaluation.

e Test SWL to evaluate life satisfaction.

e Test TMMS to evaluate emotional intelligence.

e Test STAl to measure anxiety.

5 Who? The pre-test and post-test were administered by the principal investigator, who has five years of experience in

(provided) university teaching and research. The intervention program was implemented by five specialist instructors who
were blinded to the research objectives. The intervention program was conducted primarily in the El Andévalo
hills in March 2021, adhering to the study’s inclusion criteria.

6 How? The specialist instructors conducted the selected activities each day based on logistical considerations. All
members of the EG participated in all activities concurrently.
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Ne Item
7  Where?

Content

The intervention’s headquarters were at Andévalo Aventuras, located in Santa Barbara de las Casas. Activities

were also carried out in Calafias, Puebla de Guzman, and Almadén de la Plata.

8  When and how
much?

Due to regional lockdown restrictions, participants were requested to complete the pre-test within
a maximum of 48 hours via a Google Forms link. The pre-test was administered two weeks before

the intervention program’s implementation. The activities were carried out during the second week of

March 2021.

9  Adaptation

Each activity was adapted to the students’ skill level, as it involved highly specific challenges that required

Considerations participants to overcome personal fears and limitations.
10 Modifications No modifications to the intervention program were necessary as weather conditions remained favorable.
11 How good The principal investigator oversaw the intervention. Five specialist instructors and the principal investigator,
(planned) who also specializes in the field, conducted the intervention program. While the principal investigator

participated in designing the intervention program, they did not assist in its implementation to minimize

potential research bias.

Upon completion of the intervention, each student completed the questionnaire containing the measurement
scales again, with a 24-hour time limit for submission.

12 How good?
(Real)

The program was developed as planned, and the effects were verified.

Table 2: Description of the intervention according to the TIDIER guide, 2022.

Statistical Analysis

To resolve this study’s objective, the groups’ homogeneity
was preliminarily analyzed, and the Student’s f-test was
performed for independent samples with the data collected
in the first measurement (EG vs. CG). Subsequently, Box’s
M test was conducted to assess the homogeneity of variance-
covariance matrices. An independent samples #-test was
employed on post-test data to compare differences between
the EG and CG following the intervention program. Effect
sizes (Cohen’s d) were calculated, considering the intervals
reported by Cohen (1988): 0.1 to 0.3, small effect; 0.3 to 0.5,
medium effect; 0.5 to higher scores, large effect. All analyses
were performed using SPSS Statistics 27.0.

RESULTS

Preliminary Analysis

To analyze potential differences in life satisfaction, emotional
intelligence, and anxiety levels between the two groups (EG and
CG), a comparison of means was conducted using pre-test data (see
Table 3). Box’s M test was applied to assess the homogeneity of
variance-covariance matrices. Results indicated homogeneity for
all variables: life satisfaction (F = .244, df=1, p = .621); emotional
attention (' = .016, df = 1, p = .899); emotional clarity (F = 1.338,
df =1, p = .247); emotional repair (F = .052, df = 1, p = .820);
EA(F=.679,df=1,p=.410);and RA (F=.722,df=1,p=.396). 1t
is important to note that violations of this assumption have minimal
impact when group sizes are approximately equal (Hair et al., 1999).

95% Confidence
Interval (Cl)
Lower | Upper
SWL 4.16 .55 3.86 49 .074 1.837 38 .581 -.056 1.211
EA 3.55 .68 3.43 .70 .568 .575 38 .182 -.440 .802
CE 3.89 .54 3.67 71 .281 1.094 38 .346 -.281 .968
RE 3.97 .68 3.65 .64 133 1.533 38 485 -.147 1.111
SA 36.75 9.01 36.55 10.92 .950 0.63 38 .020 -.600 .640
RA 42.35 7.73 44.70 9.42 .394 -.863 38 -.273 -.894 .352

Note: SWL = Satisfaction with live; EA = Emotional attention; EC = Emotional clarity; RE = Emotional repair; SA = State anxiety; TA = Trait

anxiety; d = Effect size; *(p <.05), **(p <.01)
Table 3: Independent Samples t-test. Pre-test. 2022.

Post-test Analysis for Independent Samples

As shown in Table 4, the means and standard deviations for
the study variables are presented for both the EG and CG at
the post-test. Compared to the CG, the EG demonstrated

ERIES Journal
volume 18 issue 1

statistically significant improvements in life satisfaction and
emotional attention and a decrease in state anxiety levels. No
statistically significant differences were found between groups
for trait anxiety, emotional clarity, or emotional repair.
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95% Confidence
Interval (CI)

Lower | Upper
SWL 4.27 43 3.95 45 .027* 2.297 38 727 .081 1.363
EA 3.85 .64 3.44 .62 .045* 2.070 38 .654 .013 1.262
CE 4.02 .52 3.75 .76 .199 1.308 38 414 -.216 1.038
RE 3.97 .66 3.70 .68 213 1.268 38 401 -.228 1.025
SA 29.30 7.53 36.40 8.78 .009**  -2.746 38 -.868 -1.513 -.213
RA 41.15 8.17 43.95 9.34 319 -1.009 38 -.319 -.941 .307

Note: SWL= Satisfaction with live; EA = Emotional attention; EC = Emotional clarity; RE = Emotional repair; SA = State anxiety; TA = Trait
anxiety; d = Effect size; *(p <.05), **(p <.01)

Table 4: Independent samples t-test. Post test. 2022.

Analysis for Related Simples showed statistically significant improvement in SA and
Table 5 presents the means and standard deviations non-significant improvement in EC. Conversely, SA
for the study variables, comparing the effects of significantly decreased. However, no significant changes
the intervention program for both the EG and CG. The EG  were observed in the CG.

Experimental Group

95% Confidence
p Interval (CI)
Lower | Upper
SWL 4.16 .55 4.27 43 .237 -1.222 19 -.273 -.717 177
EA 3.55 .68 3.85 .64 .004* -3.222 19 -.721 -.702 173
CE 3.89 .54 4.02 .52 .065 -1.961 19 -.438 -.893 .026
RE 3.97 .68 3.97 .66 .928 .092 19 .021 -.418 .459
SA 36.75 9.01 29.3 7.53 .000** 4.160 19 .930 .394 1.449
RA 42.35 7.73 41.15 8.17 .420 -1.961 19 .184 -.260 .624
Control Group
95% Confidence
p Interval (CI)
Lower | Upper
SWL 3.86 .49 3.95 .45 .186 -1.371 19 -.307 -.752 .146
EA 3.43 .70 3.44 .62 .920 -.102 19 -.023 -.461 416
CE 3.67 71 3.75 .76 412 -.838 19 -.187 -.627 .257
RE 3.65 .64 3.70 .68 .651 -.459 19 -.103 -.541 .338
SA 36.55 10.92 36.40 8.78 .886 .145 19 .032 -.406 470
RA 44.70 9.42 43.95 9.34 468 741 19 .166 -.278 .605

Note: SWL = Satisfaction with live; EA = Emotional attention; EC = Emotional clarity; RE = Emotional repair; SA = State anxiety; TA = Trait

anxiety; d = Effect size; *(p <.05), **(p <.01)
Table 5: Paired samples t-test, 2022

DISCUSSION

Numerous studies have highlighted the importance of PAS
in natural environments for improving various psychological
variables in a pre-COVID-19 pandemic context (Alkahtani
et al., 2019; Byrka & Ryczko, 2018; Calogiuri et al., 2015;
Calogiuri et al., 2016; Olafsdottir et al., 2018; Turner &
Stevinson, 2017). However, to our knowledge, no studies
have been conducted during the pandemic and the period of
perimeter lockdown. This study aimed to analyze the effects
of a physical activity program in nature on life satisfaction,
emotional intelligence, and anxiety.

Focusing on the analysis of mean comparisons for independent
samples, this study found a statistically significant difference
in life satisfaction, being higher in the experimental group
compared to the control group at the post-test. These results are
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consistent with previous findings from studies conducted before
the pandemic (Olafsdottir et al., 2018; Turner & Stevinson,
2017). Similarly, secondary school students who receive this
type of content have been shown to report higher levels of
satisfaction with physical education classes (Baena-Extremera
& Granero-Gallegos, 2015). This could be explained by the fact
that physical activities undertaken in natural environments
tend to generate feelings of revitalization (Daviu-Fuster, 2020)
and have a greater potential for restoring negative emotions,
in addition to fostering a positive connection with the natural
environment (Calogiuri et al., 2016). Consistent with this,
Calogiuri et al. (2015) found that when dance classes are held
outdoors, participants report increased positive emotions and
psychological well-being compared to classes held indoors.

Regarding the dimensions of emotional intelligence, the results
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showed a statistically significant improvement in EA in
emotion management compared to the CG. The emotional
clarity dimension also increased, although not significantly.
It is worth noting that these results were observed in both
the independent samples t-test and the paired samples
t-test. Several studies have found that engaging in PAS in
natural environments enhances emotional intelligence (De
la Torre, 2018; Villegas et al., 2016), However, these studies
are limited in number and analyze emotional intelligence
unidimensionally. Other research exploring the impact of
PAS on emotional intelligence has found that students with
higher levels of PAS score better across all three dimensions
of emotional intelligence, particularly in emotional attention
and repair (Acebes-Sanchez et al., 2019; Ubago-Jiménez et
al., 2021). This could be because PAS is a mechanism that
develops different emotions (Acebes-Sanchez et al., 2019),
such as facing challenges, collaborating as part of a team, or
competing with oneself (Ubago-Jiménez et al., 2019). Thus,
physical activity generates different contexts that help to self-
regulate and modulate mood changes (Kerr & Kuk, 2001). This
emotional regulation could be further enhanced in individuals
who are surrounded by natural environments, away from urban
settings (Bratman et al., 2019; Gritzka et al., 2020; Roberts et
al., 2019). This predisposition to better understand our feelings
and what they mean when we engage in PAS in nature may
be due to the fact that in this environment, we have more time
to reflect and think about ourselves without the disturbance of
other people, sounds, etc., that would interrupt us in an urban
environment and diminish this level of emotional attention
(Villegas et al., 2016).

Regarding the anxiety variable, a greater significant difference
was found in SA in the EG (being lower in the post-test)
compared to the CG, with no significant differences found in
TA. It is worth noting that these results were observed in both
the independent samples t-test and the paired samples t-test.
Although we are not aware of any studies that have analyzed
the impact of PAS intervention programs in nature on state
and trait anxiety, the scientific literature has shown that such
programs improve positive affect (Olafsdottir et al., 2018),
the tranquility (Byrka & Ryczko, 2018) and reducing stress
(Alkahtani et al., 2019). Furthermore, various investigations
have linked the practice of PAS with a decrease in SA (Frontini
et al., 2021; Meira et al., 2020; Reigal et al., 2021) and TA
(Frontini et al., 2021). A possible explanation for the results
obtained is that the practice of PAS is associated with lower
sympathetic nervous system and hypothalamic-pituitary-
adrenal axis reactivity (Rimmele et al., 2007). Dysregulations
in the hypothalamic-pituitary-adrenal axis have been implicated
in the manifestation of depressive and anxiety symptoms.
Therefore, and considering the results obtained in the present
investigation, engaging in PAS in general and specifically in
natural environments may help reduce anxiety.

Finally, this research has several strengths worth mentioning.
These include conducting a five-day intensive PAS intervention
program in a natural environment during a period of full
perimeter lockdown, blinding the instructors of the intervention
program, and having a considerable sample size for a quasi-
experimental study. However, we must also point out several

ERIES Journal
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limitations. Firstly, the sample was not randomized. It was not
possible to randomize the sample because the EG had to be
students enrolled in the Mountaineering course of the Degree
in Physical Activity and Sports Sciences. However, we do
not believe that this affected the results of the research since
the pre-test data were collected two weeks before the start of
the intervention program, with blinding of the participants.
In addition, the entire sample selected were students from
the Faculty of Sports, and the participation of students
from other faculties was not considered. We consider that
another limitation of the study was the time of year in which
the intervention program was carried out. The state government
had recently relaxed restrictive measures on the population,
which may have slightly altered the scores of the control
group, although the perimeter lockdown was maintained.
Another limitation could be the duration of the intervention
program. Although a 24-hour intervention program was
designed for five days to create a “bubble group,” we believe
that a longer program would have obtained greater positive
effects on the variables analyzed. Due to these limitations,
we believe that future research should consider students from
different university degrees in which the sample is randomized
to participate in the experimental group. We also consider it
interesting to analyze academic variables after carrying out
physical activity protocols in the natural environment.

CONCLUSION

Despite the limitations mentioned above, this article presents
the first quasi-experimental study that compared the effects of
a PAS intervention program in a natural environment during
the period of perimeter lockdown caused by the COVID-19
pandemic. In summary, the preliminary analysis showed
homogeneity of the sample with respect to all the variables
studied. After conducting the post-test analysis, we can conclude
that the EG showed a significant difference compared to the CG
in SWL, EA, and SA. SWL and EA improved in the EG
after the implementation of the PAS program in the natural
environment, while SA decreased considerably. EC also
increased, although not significantly compared to the CG. ER
and TA remained practically at the same levels in both groups.
Despite the limitations mentioned above, this article presents
the first quasi-experimental study that compared the effects
of a physical activity intervention program in a natural
environment during the period of perimeter lockdown caused
by the COVID-19 pandemic. In summary, the preliminary
analysis showed homogeneity of the sample with respect
to all the variables studied. After conducting the post-test
analysis, we can conclude that the EG showed a significant
difference compared to the CG in SWL, EA, and SA. SWL and
EA improved in the EG after the implementation of the PAS
program in the natural environment, while SA decreased
considerably. EC also increased, although not significantly
compared to the CG. ER and TA remained practically at
the same levels in both groups.

Practical Implications

The results of this research highlight the psychological benefits
obtained by university students who have been subjected
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to a stressful situation such as that experienced during
the COVID-19 pandemic. Therefore, we believe it is advisable
for educational institutions to design and offer PAS programs
in various natural environments (e.g., hiking, meditation, yoga,
climbing, via ferratas, outdoor dance classes, among others),
as they positively affect different psychological variables
(Alkahtani et al., 2019; Ballester-Martinez et al., 2022; Byrka

& Ryczko, 2018; Calogiuri et al., 2016; Turner & Stevinson,
2017). These activities should not only be offered to increase
psychological well-being in the aftermath of the pandemic
but also during the academic year. This will allow students to
acquire coping skills for stressful situations experienced both
during the academic term and in the period leading up to exams
(Olafsdottir et al., 2018).
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