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Abstract

:

Background: Coronavirus disease 2019 (COVID-19) has forced adolescents to adapt rapidly to a new reality of physical and social distancing, while introducing a range of new sources of stress and adversity. Our primary aim was to study the relationship between adolescents’ resilience and their participation in online sports programs during the COVID-19 pandemic lockdown period. Our secondary aims were to assess the associations between the organized sports programs’ determinants and resilience. Methods: Online surveys designed to examine resilience, lifestyle, psychosocial health and characteristics of the organized sports programs were administered to 473 adolescents who were enrolled in organized sports programs before the COVID-19 pandemic. Results: Adolescents who continued to participate in online structured programs during the lockdown period were significantly more resilient and physically active, had higher self-related health, satisfaction with life, and ability to cope during the pandemic, compared to those who did not participate. Relationships with the adult instructor and levels of physical activity were the most important factors of the programs that were associated with resilience. Conclusions: Participation of adolescents in sports programs is an important resource associated with higher levels of resilience. Youth programs should continue their activities during globally challenging times, such as the COVID-19 pandemic.
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1. Introduction


The severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) outbreak and associated coronavirus disease 2019 (COVID-19) have forced a new and highly dynamic reality on the entire world population. This pandemic has exposed adolescents to many new sources of stress, such as exposure to excessive media (infodemic), pessimistic news, and adults’ stress and anxiety in their household and community [1,2]. Furthermore, the new reality was accompanied by constant changes to daily routines, physical distancing from family and friends, and in some cases, limited ability to perform regular physical activity. The psychological effects on adolescent mental health as a result of quarantine and social distancing, as implemented in numerous countries around the globe, may be long-lasting and manifest as symptoms related to heightened psychological distress, such as depression, anxiety, confusion, and emotional disturbance [3,4]. Such negative outcomes are reduced in adolescents who are involved in organized sports programs [5,6,7,8]. However, with the restrictions imposed by the new COVID-19 reality on structured activities, specifically those with in-person activities, the benefits of continuing these sports programs in a virtual format remain unknown, despite having a potentially positive effect on coping mechanisms (i.e., resilience) in adolescents during the pandemic lockdown.



Resilience is the ability to adapt successfully in the face of stress and adversity. This complex, dynamic, and the individualized process involves both internal strength (assets) and external resources [9,10,11]. A “one size fits all” model cannot be applied to predicting how an individual will respond to stressful situations because people are inherently different, and resilience is an evolving trait that is context-dependent. As such, responses and coping mechanisms for dealing with adversity vary from person to person [12]. Common traits that promote positive outcomes are associated with resilience [9]. The most relevant internal factors include high self-esteem and confidence in one’s strengths and abilities [13,14,15], while the external resources relate to adult mentors, opportunity structures (i.e., settings, or structures that “shape the individual’s capacity to experience resilience when facing adversity”) [16], social networks/support, and having a number of friends. All these factors have been identified as important for managing one’s immediate surroundings and coping with adversity [17,18,19].



One approach for developing resilience among youth is through organized activities such as sports programs [5,6,9,20]. The social support of organized programs provides a framework and platform for individual growth and initiative, thus promoting the development of both internal and external resources that enhance resilience in a safe environment [9]. In addition, maintaining regular physical activity is an important internal resource that can enhance resilience and improve physical and mental health during the SARS-CoV-2 crisis [8,21,22]. It, therefore, follows that virtual organized sports programs may be able to reduce anxiety and depression symptoms and enhance resilience by providing the opportunity to maintain regular physical activity at home while also developing friendships with peers and close relationships with an adult instructor [8,9]. While several sports programs and youth movements have continued to take place during the lockdown period via online platforms (e.g., Five Fingers sports educational organization), many other programs (e.g., the Scouts movement) have discontinued their activities. To the best of our knowledge, no data exist regarding the association between resilience and continued participation in online sports programs among adolescents during the COVID-19 pandemic and lockdown.



This study’s primary aim was to evaluate the relationship between participation in an online, structured sports program and the resilience of adolescents during the COVID-19 pandemic lockdown period. We hypothesized that adolescents who continued to participate in online versions of their programs would be more resilient than those who ceased to participate in the programs’ activities. Our secondary aims were to assess the correlations between resilience and program variables. We hypothesized that resilience would be related to structured physical activity and social support.




2. Methods & Materials


This cross-sectional study was conducted in Israel between 10 April, 2020 and 5 May, 2020. A social web-based sample of the adolescent population of Israel was recruited to participate in the study to assess adolescents’ resilience, lifestyle, psychosocial health, and characteristics of the organized sports program in which they participated during the outbreak of COVID-19. The final sample comprised 473 Israeli adolescents between the ages of 16–18 years, participating in sports programs in 62 municipalities.



2.1. Study Sample and Data Collection


The sample was planned using G-Suite as an online survey tool for the quick and effective distribution of an online questionnaire. We used the self-selection online survey method of nonprobability sampling [23] to recruit participants through social networks, and asked Israeli adolescents to answer the survey. The rationale for distributing questionnaires via social networks was related to the lockdown strategy that was implemented at that time, and restricted most of the population from leaving their homes and meeting other people. The survey was distributed to the public in two stages and using three main social media platforms: Facebook, WhatsApp, and Instagram. During the first stage, intensive sampling was conducted through the social networks and social media platforms via sports education organizations/programs (e.g., Five Fingers sports educational organization) and municipality networks. During the second stage, snowball sampling was conducted to reach broader circles within the Israel communities [24], followed by additional dissemination through diverse community circles in the adolescents’ community forums and Facebook page circles. Inclusion criteria included adolescents between the ages of 16–19 years who consented to participate and whose parents approved consent. The study was approved by the Tel-Aviv University Institutional Ethics Committee (Approval no. 20/088, April 2020). Adolescents and parents approved participation in the survey. Participants could withdraw from the survey at any given moment, with no need for justification.




2.2. Survey Tools


A questionnaire was developed for this study after introducing the survey and requesting informed consent of the participant and their parents. The questionnaire inquired about the demographic background of the adolescent. The questionnaire included four sections concerning resilience, lifestyle, psychosocial variables, and the sporting organization’s characteristics.



Resilience: The Connor–Davidson resilience scale (CD-RISC-10), which has been previously validated for this population, was used to assess resilience [25]. The ten-items are phrased so that a higher endorsement of a statement indicates higher resilience (0 = not at all true, 1 = rarely true, 2 = sometimes true, 3 = often true, and 4 = true nearly all the time). People with lower-resilience categories tend to rate individual items in the 0–2 range, those with medium resilience tend to rate items as 3, and those with higher resilience tend to rate items as 4. A total of ten items were presented; CD-RISC scores range from 0 to 40.



Lifestyle and Psychosocial variables: health behavior assessments and psychosocial questions were adopted from The Health Behaviors in School-aged Children (HBSC) survey for adolescents validated in 50 countries, including Israel [26,27]. The health behavior assessments included questions on physical activity (number of times per week of at least 60 min or more of moderate-to-vigorous physical activity), sleep (average hours per day) and nutrition (eating a healthy breakfast). Psychosocial health queries included questions about self-related health, satisfaction with life, mood, and social support. The validated Rosenberg Self-Esteem (RSE) scale was used to assess self-esteem [28].



Characteristics of the organized sports program: This questionnaire was developed for this research with organized sports program coaches and two of the study authors (R.Y and O.E), both experts in adolescents’ health promotion. Twenty questions queried about the organization’s type and number of activities per week, duration of participation, components of the activities, motivation to participate, relationship with the adult instructor or guide, and the continued function of the organization during the COVID-19 pandemic (Supplementary S1). We used a Likert scale, ranging from 1 (not important at all) to 5 (very important) to assess which program activities (content of physical exercise, session initiation and closure discussions, relationship with the instructor or guide, relationships with friends in the group, and program special events) the participants perceived as important. A pilot testing and reliability analysis were conducted by performing a pilot study of 30 participants in a convenience sample. The participants were asked to provide feedback about the questionnaire, including length of time needed, wording, the relevance of questions, etc. Changes were made to adapt the questionnaire for adolescents. The Cronbach’s alpha reliability of program activities (questions 12–16, Supplementary S1) was 0.93, and test–retest reliability was 0.89, indicating a very high validity score.



For the entire cross-sectional study, the validity of questionnaires was tested via Pearson’s correlation coefficient, examining linear relationships between consecutive variables. Reliability was tested via Cronbach’s alpha measure. For resilience, the score was 0.814, for self-esteem, the score was 0.87, and for the program activities, the score was 0.87.




2.3. Analytic Approach


Descriptive statistics present the number of adolescents with percentages for categorical variables and means and standard deviations for continuous variables. Independent (?) T-tests for interval data and chi-squared tests for nominal level data were used to compare adolescents who continued to participate in online sports programs during the lockdown period to those who did not. A sensitivity analysis with gender as a covariate was conducted due to differences between groups at baseline. Sample size calculation was done using WinPEPI software (version 11.65,(PEPI-for-Windows, Brixton Health, London, UK) and was based on the expected change of 1.5 in resilience total test score, the main variable of this study. A required sample size of 424 participants was calculated to achieve an alpha of 5% and 80% power.



Multiple regression analyses using a stepwise approach were used to determine the associations between the characteristics of the organized sports programs and resilience as the primary outcome. Variables were further adjusted for age, gender, and socioeconomic status. SPSS 25 (IBM, New York, NY, USA) software was used for statistical analyses. Associations with a p-value < 0.05 were considered to be statistically significant.





3. Results


3.1. Baseline Demographics Characteristics


A total of 473 adolescents participated in this cross-sectional study. Table 1 presents characteristics of the study population in adolescents who continued to participate in online sports programs during the lockdown period (n = 333) and those who did not (n = 140). Both groups had a mean age of 17 (mostly in 10th or 11th grade), and the vast majority (over 90%) were born in Israel. There was a larger percentage of males in the group that continued to participate in virtual activities than in the group whose program did not function during lockdown (69% vs. 51%, respectively, p = 0.001). None of the other variables exhibited a significant difference between the groups.



Scores for resilience, lifestyle, and psychosocial variables across the two groups are shown in Table 2. Adolescents who continued to participate in sports group meetings reported significantly higher levels of resilience (31.0 ± 5.3 and 29.3 ± 6.1, respectively, p = 0.005) than those who did not.




3.2. Relationship between Organized Sports Programs Components and Resilience—Univariate and Multivariate Analysis.


Adolescents who continued to participate in their programs’ online activities reported higher levels of physical activity (242.5 ± 101.03 min/week compared to 191.1 ± 145 min/week, p < 0.001). Yet, only 10.6% of the participants in both groups adhered to recommended physical activity guidelines for children and adolescents (ages 6 to 17 years) to do 60 min or more of moderate-to-vigorous physical activity daily, and only 22% of the adolescents were active for 60 min/day 6 days/week. Since the mean age of adolescents in our sample was 17.4 ± 0.8, we also assessed adherence to recommended physical activity guidelines for adolescents above 17 years (>150 min/week). Using this criterion, improved adherence to recommended guidelines was found in adolescents who continued to participate compared to those who did not (83.1% vs. 53.6%, χ2 = 39.85, p < 0.001). Both groups had a similar average of 8 h of sleep a night and did not differ in breakfast consumption habits.



Overall, adolescents who continued to participate in sports group meetings (online) reported higher psychosocial health: 78% reported being in excellent health compared to 64% in the nonparticipating group (p = 0.006). They were also happier than nonparticipants (satisfaction with life score of 7.0 and 6.6, respectively, p = 0.02) and tended to have higher morale (p = 0.09). There was no significant difference in self-esteem between the groups. The majority (>80%) of adolescents in both groups reported that they had three or more close friends, with a higher rate in the nonparticipating group. Loneliness levels were similar between the groups.



In a sensitivity analysis, adjusted for gender, both male and female adolescents who continued to participate in the programs’ online activities reported higher levels of physical activity and better adherence to recommended (>150 min/week) physical activity guidelines for adolescents (male p < 0.001; female p = 0.029). Yet, in satisfaction with life and self-related health, a significant difference was found between male adolescents, who continued to participate compared to those who did not (p = 0.003, p = 0.001, respectively), while for women no difference between the groups was found (p = 0.892, p = 0.960). In contrast, female adolescents who continued to participate reported less loneliness compared to those who did not (p = 0.028), while no difference between the groups was found in loneliness levels of male adolescents (p = 0.865).



Comparisons between the groups revealed that adolescents who continued to participate in sports group meetings reported significantly higher levels of feeling able to cope well during the COVID-19 pandemic (p = 0.03). Most (84%) reported that continued participation helped them improve their ability to cope with pandemic-related negative feelings (χ2(1) = 67.0, p < 0.001) compared to nonparticipants.



Our next step was to evaluate how the sports program characteristics were perceived by the participants. Adolescents who continued to participate in online sessions of their sports group meetings during the lockdown period, perceived the program components (content of physical exercise, session initiation and session closure discussions, relationships with friends in the group, relationship with the group’s adult instructor, and special program events) as more meaningful than those who did not continue to participate during the lockdown (p < 0.001, for all program components, Table 3).



Correlations between program components were found to be significant (p < 0.01 for all components), with a medium effect size ranging between r = 0.287 to r = 0.535 (Table 4). The correlation was highest between “relationships with friends in the group” and “relationship with the group’s adult instructor” variables (r = 0.535, p < 0.01).



Analysis by a multivariate model indicated that a positive relationship with the group’s adult instructor was the most important factor associated with resilience (p < 0.001), while other variables in the online sports program (the content of physical exercise, session initiation and session closure discussions, relationships with friends in the group, and program special events) did not reach statistical significance. Associations were controlled for age, gender, and socioeconomic status (Table 5).





4. Discussion


To the best of our knowledge, this is the first study to evaluate the relationship between participation in online organized sports programs and resilience in adolescents during the COVID-19 pandemic. Our findings suggest that even under conditions of quarantine and social distancing, adolescents who continued to participate in online versions of their existing sports programs were more resilient and physically active, had higher self-related health levels, and expressed greater satisfaction with life, higher morale, and improved ability to cope during the pandemic compared to those who did not continue to take part in such activities. Our multivariate analysis showed that physical activity and relationship with the coach were positively associated with resilience.



During the COVID-19 pandemic, self-quarantine and lockdown periods were not uncommon practices implemented by governments in many countries. Although these new measures were designed to preserve physical health, they also introduced a new challenging reality and new stress sources [3,29]. For adolescents, not only schooling came to a halt, but extracurricular activities that help develop and enhance resilience factors, such as social networks and social support, were also curtailed. The pandemic limited or completely removed these resilience enhancers from the lives of many adolescents at a time when they were perhaps most needed. While longitudinal data regarding the effects of this pandemic on resilience in adolescents are not yet available, it would be reasonable to assume that overall resilience would be negatively impacted by this extreme situation [29,30]. With that, a recent study showed that ~40% of Chinese adolescents experienced symptoms of depression and anxiety during the COVID-19 pandemic [31]. The authors of that study [31] emphasized the importance of increasing governmental bodies’ awareness of the negative psychological outcomes of the pandemic on adolescents. Our results provide a practical tool for combating unfavorable psychological health outcomes, as they indicate that continued involvement and participation in organized sports programs during the COVID-19 pandemic was related to higher levels of resilience (Table 2). In addition, adolescents, who continued to participate in their online structured activities, reported that the program helped them cope well during the pandemic lockdown (Table 2). These findings highlight the importance of sports programs as a social support framework that is associated with adolescents’ resilience, particularly during adverse situations, such as the COVID-19 pandemic.



Adolescents usually conduct their daily physical activity (e.g., commuting, exercising and playing) outdoors at school, sports facilities, playgrounds and parks. Conversely, most of their sedentary time is spent at home. Recent studies suggested that children are less active and more sedentary on unstructured or non-school days and that their levels of sedentary screen time increased at the expense of physical activity during COVID-19 lockdown [32,33]. Our results show that adolescents who continued to participate in programs’ online activities reported higher levels of physical activity (Table 2). Current recommendations for children and adolescents aged 6 through 17 years are 60 min of moderate-to-vigorous intensity physical activity each day [34]. Our findings show that 22% of the adolescents were active for 60 min/day 6 days/week and 11% for 7 days/week. These data are in line with previous large studies [35]. In addition, since most of the participants in this study were above 17 years, we also used recommended guidelines for the general population of >150 min/week. When these guidelines are considerd, improved adherence to recommended guidelines was found in adolescents who continued to participate compared to those who did not (83.1% vs. 53.6%, respectively, p < 0.001)



This finding indicates that, while adolescents perform some physical activity, even when their sports group is not active during the lockdown period, online programs may encourage adolescents to maintain recommended physical activity. The results were consistent with previous studies. Sundar et al. [36] found that Web-based interventions of physical activity, conducted within organized sports programs, supported adolescents’ motivation to participate in and maintain physical activity through providing fun, social interactions with friends, and the experience of mastering an activity. Our finding emphasizes the importance of developing online activities in addition to traditional (face-to-face) activities of sports programs to support adolescents’ motivation to maintain recommend physical activity guidelines.



The psychological effects of quarantine can be long-lasting and lead to symptoms associated with heightened psychological distress such as depression, confusion, and emotional disturbance [3]. These potentially negative outcomes have been shown to be reduced in adolescents who are more physically active [5,7,8], and the physical and mental health benefits of remaining physically active during the pandemic are now appreciated [37]. Although our study was cross-sectional in nature, and therefore, cause-and-effect relationships cannot be determined, our multivariate analysis (Table 5) found an association between resilience and physical activity. Our findings suggest that routine physical activity supports adolescents’ resilience during the pandemic lockdown periods.



Adolescence is a challenging period of life, with over 10% of youth experiencing symptoms of anxiety and depression. The absence of external resilience-promoting resources, such as support from friends and social programs, and the loss of feelings of security and safety during times of emergency [29], such as the COVID-19 pandemic, are likely to increase the susceptibility to symptoms of anxiety and depression among adolescents [28]. This has also been shown to be true during the COVID-19 pandemic [30]. Our results show that adolescents who continued to participate in online sports programs rated their morale and satisfaction with life at a higher level than those who did not continue to take part in the online programs. In addition, the former group also reported that the programs helped to improve their ability to cope with pandemic-related negative feelings (Table 2). In addition, the majority of adolescents who did continue to participate in online programs perceived their self-related health as “excellent”, a factor that is known to be correlated with psychological and physical health [38,39]. These findings provide support to the notion that such programs could play a pivotal role in empowering adolescents’ mental health and sense of support, safety and security.



Our next step was to assess the associations between program determinants and resilience. Adolescents who continue to participate in program activities during the lockdown period reported they perceived their sports program determinants as more meaningful compared to adolescents who discontinued their participation (Table 3).



We found that all program components (content of physical exercise, session initiation and session closure discussions, relationships with friends in the group, relationship with the group’s adult instructor and special program events) were positively correlated (Table 4). The highest positive correlation was found between relationships with friends in the group and relationships with the group’s adult instructor (r = 0.535, p < 0.001). Our multivariate analysis revealed that a positive relationship with the group’s adult instructor was the component of the program most strongly associated with resilience (Table 5). This is consistent with other studies that indicate that organized sports programs improve adolescents’ ability to cope with pandemic-related negative feelings and enhance resilience by providing an opportunity to develop close relationships and trust with the group instructor/guide [8,9]. Thus, similar to the results reported by Ruvalcaba et al. [20] that adolescents belonging to sports and social programs (e.g., Scouts) were more resilient, we conclude that participating in such programs can have positive effects on the ability of young people to cope with distress, even during adverse times like the present COVID-19 reality.




5. Limitations


Four notable limitations of this study should be mentioned. First, it is not a representative study as it used nonprobability sampling procedures and measuring. During the COVID-19 crisis in Israel, the public was restricted to a 100 m radius when leaving their home for nonessential activities. We, therefore, selected an online survey via social networks as the most suitable tool to enable us to reach a broad circle of participants in a short period of time. Indeed, our sociodemographic data suggest that our sample was diverse and included many adolescents enrolled in organized sports programs in 62 municipalities. Second, due to the study’s cross-sectional nature, it is difficult to make causal inferences, and the dynamic attitudes assessed in this study may change as the crisis progresses. The third limitation of this study is the fact that the study was conducted in Israel; as no parallel longitudinal study was conducted thus far in other countries, it is difficult to generalize the findings, especially considering varied biases and cultural diversities. Finally, the characteristics of the organized sports program questionnaire developed for this study were tested before only in a small pilot study. Further validation of this questionnaire in various populations (age groups, ethnicity and socioeconomic status) is required




6. Conclusions


The COVID-19 pandemic has forced the modern world to adapt rapidly to a new reality of physical and social distancing while introducing a range of new sources of stress and adversity. The results of our study demonstrate that the participation of adolescents in sports programs during the COVID-19 pandemic is associated with higher levels of resilience and physical activity and ability to cope, even though the activities were conducted online. A positive relationship with the group’s adult instructor and physical activity levels were associated with resilience. These findings are highly relevant and widely applicable since the possession of a well-rounded “tool-kit” of resilience-promoting factors is vital for strengthening adolescents’ resilience and avoiding negative outcomes, regardless of the difficulties they are facing. Thus, we recommend that to promote resilience and protect youth from negative health outcomes that are associated with adversity, uncertainty, and/or crisis, sports programs should continue their activities by any means available (even online meetings) while encouraging adolescents to participate.
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Table 1. Characteristics of the 473 adolescents who took part in the study, grouped by participation in online group meetings of organized sports programs during the COVID-19 lockdown.
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All

n = 473

	
Did Not Participate

n = 140

	
Participated

n = 333

	
Diff between Groups






	
Age (y)

	
17.4 ± 0.8

	
17.3 ± 0.8

	
17.4 ± 0.8

	
Ns




	
Gender (%)

	

	

	

	
χ2(1) = 14.86 p < 0.001 *




	
Male

	
302 (63.8%)

	
71 (50.7%)

	
231 (69.4%)

	




	
Female

	
171 (31.2%)

	
69 (49.3%)

	
102 (30.6%)

	




	
Grade

	

	

	

	
NS




	
10th

	
71

	
50

	
21

	




	
11th

	
169

	
55

	
114

	




	
12th

	
202

	
60

	
142

	




	
Graduated

	
31

	
4

	
32

	




	
Socioeconomic Status

	
NS




	
Not good at all

	
2 (0.4%)

	
1 (0.7%)

	
1 (0.3%)

	




	
Not good

	
12 (2.5%)

	
2 (1.4%)

	
10 (3.0%)

	




	
Average

	
86 (18.2%)

	
27 (19.3%)

	
59 (17.8%)

	




	
Good

	
217 (46.0%)

	
72 (51.4%)

	
145 (43.7%)

	




	
Very good

	
155 (32.8%)

	
38 (27.1%)

	
117 (35.2%)

	




	
Born in Israel (%)

	
441 (93.2%)

	
127 (90.7%)

	
314 (94.3%)

	
NS




	
Religion (%)

	

	

	

	
NS




	
Secular

	
376 (79.5%)

	
110 (78.6%)

	
266 (79.9%)

	




	
Traditional

	
85 (18.0%)

	
27 (19.3%)

	
58 (17.4%)

	




	
Orthodox

	
12 (2.5%)

	
3 (2.1%)

	
9 (2.7%)

	








Abbreviations: NS, not significanct; * p-value of < 0.05 indicating statistical significance.
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Table 2. Resilience, lifestyle, psychosocial and sports programs determinants of 473 adolescents during the COVID-19 lockdown grouped by participation in organized sports programs.
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ALL

n = 473

	
Did Not Participate

n = 140

	
Participated

n = 333

	
Difference between Groups






	
Resilience

	
30.5 ± 5.6

	
29.3 ± 6.1

	
31.0 ± 5.3

	
T = 2.84

p = 0.005 *




	
Physical activity

	
227.3 ± 118.0

	
191.1 ± 145

	
242.5 ± 101.03

	
T = 4.41

p < 0.001




	
Sleep (hours)

	
8.2 ± 1.1

	
8.1 ± 1.2

	
8.3 ± 1.1

	
Ns




	
Breakfast (%)

	

	

	

	
χ2 = 14.89

p = 0.087 *




	
Never

	
29 (6.1%)

	
9 (6.4%)

	
20 (6.0%)

	




	
Less than 1 time/week

	
26 (5.5%)

	
14 (10%)

	
12 (3.6%)

	




	
1–2 times/week

	
60 (12.7%)

	
18 (12.9%)

	
42 (12.7%)

	




	
3–4 times/week

	
70 (14.8%)

	
18 (12.9%)

	
52 (15.7%)

	




	
Every day or almost every day

	
288 (60.8%)

	
82 (57.9%)

	
206 (62.0%)

	




	
Satisfaction with life

	
6.9 ± 1.5

	
6.6 ± 1.7

	
7.0 ± 1.4

	
T = 2.43

p = 0.016 *




	
Self Esteem

	
24.0 ± 5.3

	
23.4 ± 5.4

	
24.3 ± 5.2

	
NS




	
Self-Related Health (%)

	

	

	

	
p = 0.006 *




	
Poor

	
3 (0.6%)

	
1 (0.7%)

	
2 (0.6%)

	




	
Fair

	
12 (2.5%)

	
2 (1.4%)

	
10 (3%)

	




	
Good

	
110 (23.3%)

	
47 (33.6%)

	
63 (18.9%)

	




	
Excellent

	
348 (73.6%)

	
90 (64.3%)

	
258 (77.5%)

	




	
Number of close friends (%)

	

	

	

	
p = 0.030 *




	
Non

	
6 (1.3%)

	
0 (0.0%)

	
6 (1.8%)

	




	
One

	
10 (2.1%)

	
2 (1.4%)

	
8 (2.4%)

	




	
Two

	
57 (12.1%)

	
12 (8.6%)

	
45 (13.5%)

	




	
Three or more

	
400 (84.6%)

	
126 (90.0%)

	
274 (82.3%)

	




	
Loneliness (%)

	

	

	

	
NS




	
Seldom

	
234 (49.5%)

	
73 (52.1%)

	
161 (48.3%)

	




	
Sometimes

	
180 (38.1%)

	
52 (37.1%)

	
128 (38.4%)

	




	
Often

	
44 (9.3%)

	
9 (6.4%)

	
35 (10.5%)

	




	
Very often

	
15 (3.2%)

	
4 (3.4%)

	
9 (2.7%)

	




	
Morale (%)

	

	

	

	
p = 0.085




	
Very bad

	
7 (1.5%)

	
1 (0.8%)

	
6 (1.8%)

	




	
Poor

	
21 (4.4%)

	
4 (3.4%)

	
14 (4.2%)

	




	
Fair

	
138 (29.2%)

	
40 (33.9%)

	
93 (27.9%)

	




	
Good

	
223 (47.1%)

	
60 (50.8%)

	
151 (45.3%)

	




	
Very good

	
84 (17.8%)

	
13 (11.0%)

	
69 (20.7%)

	




	
I feel that I am able to cope well during the COVID-19 Pandemic

	
p = 0.034 *




	
Strongly disagree

	
1 (0.2%)

	
1 (0.7%)

	
0 (0.0%)

	




	
Disagree

	
18 (3.8%)

	
4 (2.9%)

	
14 (4.2%)

	




	
Undecided

	
65 (13.7%)

	
29 (20.7%)

	
36 (10.8%)

	




	
Agree

	
197 (41.6%)

	
55 (39.3%)

	
142 (42.6%)

	




	
Strongly Agree

	
192 (40.6%)

	
51 (36.4%)

	
141 (42.3%)

	








Abbreviations: NS, not significanct; * p-value of < 0.05 indicating statistical significance.
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Table 3. Assessment of how meaningful the sports program determinants are to adolescents during the COVID-19 lockdown grouped by participation in organized sports programs.
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	Program Determinant
	ALL

n = 363
	Did Not Participate

n = 104
	Participated

n = 259
	Difference between Groups





	Content of physical exercise
	3.3 ± 1.2
	2.2 ± 1.6
	3.7 ± 0.6
	p < 0.001



	Session initiation and closure discussions
	2.6 ± 1.4
	1.3 ± 1.3
	3.0 ± 2.6
	p < 0.001



	Relationships with friends in the group
	3.2 ± 1.1
	2.5 ± 1.6
	3.5 ± 0.7
	p < 0.001



	Relationship with coach
	3.1 ± 1.2
	2.3 ± 1.6
	3.4 ± 0.8
	p < 0.001



	Program special events
	3.0 ± 1.3
	2.0 ± 1.7
	3.4 ± 0.9
	p < 0.001










[image: Table] 





Table 4. Correlations between organized sports program components: content of physical exercise, session initiation and session closure discussions, relationships with friends in the group, relationship with the coach, and program special events.
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	Program Determinant

Corr (r)
	Content of Physical Exercise
	Session Initiation

and Closure

Discussions
	Relationships with Friends in the Group
	Relationship with Coach
	Program Special Events





	Content of physical exercise
	1
	
	
	
	



	Session initiation and closure discussions
	0.442 **
	1
	
	
	



	Relationships with friends in the group
	0.291 **
	0.287 **
	1
	
	



	Relationship with coach
	0.373 **
	0.451 **
	0.535 **
	1
	



	Program special events
	0.344 **
	0.455 **
	0.461 **
	0.461 **
	1







* Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed).
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Table 5. Multiple regression analysis program components (physical activity, relationship with coach) and participant characteristics (age, gender, socioeconomic status) associated with resilience (primary outcome).
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	β Coefficient
	p Value





	Age
	1.141
	0.001 *



	Gender
	2.853
	<0.001 *



	Socioeconomic status
	1.249
	0.029 *



	Physical activity
	0.008
	<0.001 *



	Relationship with coach
	2.060
	<0.001 *







Abbreviations: β Coefficient; Beta coefficient; * p-value of < 0.05 indicating statistical significance. Note: sports online program determinants that did not enter the regression equation: content of physical exercise, session initiation and session closure discussions, relationships with friends in the group, and program special events.
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