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Abstract

:

COVID-19 pandemic restrictions might have negatively affected the health-related physical fitness of children and adolescents. The aim of this study was to contrast the body composition and physical fitness data of two independent samples of children and adolescents obtained from an online database (DAFIS project) before (n = 15,287) and during (n = 2101) the first academic year of the COVID-19 pandemic. The results revealed higher values for the body mass index (p = 0.002), waist circumference (p < 0.001), and waist to hip and waist to height ratios (p < 0.001) during than before the pandemic, particularly in the case of boys. On the other hand, lower muscular fitness was observed for girls during the pandemic. Quantitative and qualitative analysis did not detect relevant changes in cardiorespiratory fitness in children or adolescents (p > 0.05). Our data suggested that pandemic constraints might have affected body composition and muscular fitness of children and adolescents. These results might be of interest for designing specific interventions oriented toward counteracting the negative effects of pandemic restrictions on health-related physical fitness.
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1. Introduction


Physical fitness measurement has emerged as an index of health status in children and youth [1]. Regular physical fitness evaluation allow monitoring it over time and identifying trends in different population groups [2,3,4,5,6,7,8,9,10,11]. To this end, the DAFIS project, integrated in the Plan Galicia Saudable (Healthy Galicia Plan) of the regional government of Galicia (Spain), includes online software that allows the evaluation of the health-related physical fitness of Galician schoolchildren [12].



The COVID-19 pandemic caused by the SARS-CoV-2 virus and the subsequent preventive actions to reduce the number of contagions (social distancing, lockdown, quarantines, lockout, etc.) modified the habits of the population [13,14,15,16,17,18,19] and caused different physical, psychological, and social effects [20,21,22,23,24,25]. In the childhood and youth population, which already exhibited physical activity values below the general recommendations ahead of the pandemic [26,27], these events and policies further reduced physical activity levels and increased sedentary behaviour [28]. With the change from traditional face-to-face teaching to the online modality, the motor engagement developed in physical education classes was reduced to zero, with a consequent drop in physical activity [29]. Moreover, some extracurricular physical and sports practices were called off or limited during the first pandemic year, reducing even further the opportunities for physical exercise in children and adolescents [30]. In addition, dietary habits changed during this time, with generally increased intake and particularly higher consumption of ultra-processed products [14,19,31].



Thus, it can be expected that the physical fitness and body composition of children and adolescents may have been negatively affected by the pandemic constraints, with a consequent deleterious effect on health status. It is therefore necessary to develop studies in order to estimate the impact of the pandemic restrictions on the health-related physical fitness of this population. The DAFIS project can provide relevant information about changes in physical fitness profiles during this period. Thus, the aim of this study was to contrast the body composition and physical fitness data of two independent samples of children and adolescents recorded in DAFIS before and during the first academic year of the COVID-19 pandemic.




2. Materials and Methods


Health-related physical fitness of Galician children and adolescents was evaluated using the DAFIS tool (Assessment of physical fitness data; https://dafis.xunta.es; accesesed date: 6 March 2022). Each physical education teacher, who was previously instructed on how to use the software and the application of the physical fitness protocols, conducts evaluations of their students during classes as part of the academic curriculum of the physical education subject. Data from these evaluations are uploaded to the DAFIS tool. From the data uploaded to the online platform, the software provides several health-related physical fitness reports for teachers and families.



A cross-sectional design was used in order to contrast health-related physical fitness data of two samples of children and adolescents, evaluated before and during pandemic. Data were collected from two different periods: prepandemic (from 2012 to March 2020) and pandemic (from October 2020 to June 2021, corresponding to the first academic year after COVID-19 lockdown).



The procedures were in accordance with the Declaration of Helsinki. Furthermore, this study did not require an ethical committee approval, because the collected data corresponded to an institutional project (Galicia Regional Government) that was set up backed by a legal report. Only the information from students whose parents or legal guardians had signed written informed consents were stored in DAFIS. Moreover, to avoid the release of personal information, participants’ names were digitally coded.



2.1. Participants


A sample of 33,815 cases was extracted from the DAFIS database. Data were removed if the following exclusion criteria were presented: (a) cases with data entry errors; (b) cases outside the age range of 6–18 years; (c) cases without at least one test recorded. After filtering, 17,015 cases (8266 males and 8749 females) were included and considered for the statistical analysis. Of these, 15,287 cases corresponded to the prepandemic period (from 2012 to March 2020) and 2101 to the pandemic period (from October 2020 to June 2021). All cases corresponded to the first evaluation of each participant, i.e., samples from prepandemic and pandemic period were independent (Figure 1).




2.2. Anthropometric and Physical Fitness Evaluation: DAFIS Battery


This battery included a total of 10 evaluations. First, four anthropometric measurements, weight, height, and waist and hip circumference, were performed. Body mass index (BMI), waist to hip ratio (WHR) and waist to height ratio (WHtR) were calculated as follows: BMI = weight/height2 (kg/m2); WHR = Waist circumference/Hip circumference; WHtR = waist circumference/height, respectively.



Moreover, 6 physical fitness tests, handgrip strength (HG), standing long jump (SLJ), back-saver sit and reach, 4 × 10 m shuttle run test (4 × 10 m SRT), bent-arm hang, and 20 m shuttle run test (20 m SRT), were completed. Upper and lower body muscular fitness were evaluated by HG, bent-arm hang, and SLJ, whereas back-saver sit and reach was used for a flexibility assessment. Speed–agility and cardiorespiratory fitness were evaluated by the 4 × 10 m SRT and 20 m SRT, respectively. Descriptions of all the procedures have been previously published [12] (Figure 2).




2.3. Statistical Analysis


Descriptive values are presented as mean ± SD for quantitative variables and percentages for categorical ones. Pearson’s chi-squared (χ2) was used for analysing the association between the samples assessed (prepandemic (cases from academic years before the pandemic) vs. pandemic (cases from the 2020–2021 academic year after lockdown)) and the distributions regarding sex (boys and girls), age groups (6–8 years, 8–10 years, 10–12 years, 12–14 years, 14–16 years, and 16–18 years), and allocation of students in categories of body composition or physical fitness. In this regard, BMI results was categorized (underweight, normal weight, overweight, and obese) according to cut-points previously published [32]. For WHtR, a cut point of 0.5 was considered, as previously suggested [33]. For HG and SLJ, cut points for identifying cardiovascular risk were used [34]. When a significant association was detected, it was interpreted considering both standardized residuals (residuals with absolute values greater than 2 were deemed to be significant). Results from physical fitness tests were analysed by factorial ANOVA with three factors: sample (prepandemic and pandemic), sex (boys and girls), and age group (6–8 years, 8–10 years, 10–12 years, 12–14 years, 14–16 years, and 16–18 years). We focused the analysis in this study on the main effect of sample and its interactions with age group (sample × age), sex (sample × sex), and both age and sex (sample × age × sex). A post hoc t-test was carried out with Bonferroni’s adjustment after detecting significant interactions. The effect sizes for main effects and interactions of ANOVA are reported using the partial eta squared (η2), whereas for significant pairwise simple contrasts derived from sample × age × sex interaction, Cohen’s d and the corresponding 95% confidence interval (95% CI) are reported. IBM SPSS v.27.0 (IBM Corp., Armonk, NY, USA), GraphPad Prism v.9 (GraphPad Software, San Diego, CA, USA), and Comprehensive Meta-Analysis v.2 (Biostat Inc., Englewood, NJ, USA) were used for statistical analysis, and the statistical significance level was set at 0.05.





3. Results


3.1. Sex and Age Characteristics of the Samples


A significant association was detected between sample and sex (   χ 1 2    = 7.140; p = 0.008). Of the data obtained before the pandemic, 49.3% corresponded to boys and 50.7% to girls, whereas for the data recorded during the pandemic, these percentages were 52.5% and 47.5%, respectively. Nevertheless, differences were small, since the standardized residuals were lower than 2 (Table S1).



Similarly, a significant association was detected between sample and group age (   χ 5 2    = 32.197; p < 0.001). Absolute values of standardized residuals were higher than 2 only for the 6–8 year group (14.1% and 17.5% before and during pandemic, respectively; standardized residuals 3.5) and 8–10 year group (17.9% and 15.0% before and in pandemic, respectively; standardized residuals 2.7). The rest of the categories represented similar proportions in both assessments (Table S2).




3.2. Health-Related Tests Results


Descriptive values and ANOVA results for body composition are shown in Table 1.



Regarding BMI, a main effect of sample factor was detected (p = 0.002; η2 = 0.001) showing higher values for the sample evaluated during the pandemic. A main effect of sample was also observed for waist perimeter (p < 0.001; η2 = 0.002), with higher values obtained for pandemic assessments. Furthermore, a sample × sex interaction (p = 0.012) was also detected. Post hoc analysis showed that values obtained during the pandemic year were significantly higher in comparison with prepandemic years both for boys (p < 0.001) and girls (p = 0.015). Marginal means increased by 2.9% in boys (70.4 to 72.4 cm) and 1.23% in girls (67.6 to 68.5 cm). For WHR, a significant main effect of sample (p < 0.001; η2 = 0.001) and sample × age (p < 0.001; η2 = 0.006) and sample × age × sex (p = 0.018; η2 = 0.001) interactions were revealed. Post hoc analysis for the sample × age interaction showed higher values for the pandemic year in four age categories (p = 0.006, 0.020, <0.001, and <0.001 for the categories of 6–8 years, 12–14 years, 14–16 years, and 16–18 years, respectively) and lower values for the categories 8–10 years and 10–12 years (p < 0.001, in both cases). Post hoc simple pairwise comparisons detected an increase in values obtained during the pandemic year for boys in the categories of 12–14 years (p = 0.019), 14–16 years (p < 0.001), and 16–18 years (p < 0.001), whereas these increases were observed in girls only for the categories of 6–8 years (p < 0.001) and 16–18 years (p < 0.001). A decrease in WHR was observed in both sexes for the categories of 8–10 years (p = 0.008 and p = 0.004 for boys and girls, respectively) and 10–12 years (p = 0.018 and p < 0.001 for boys and girls, respectively). Cohen´s d and the corresponding 95% CI are shown in Figure 3. Finally, a significant main effect of sample (p < 0.001; η2 = 0.002) and a sample × sex interaction (p = 0.008; η2 < 0.001) were detected for WHtR. Post hoc analysis showed that WHtR was higher in the pandemic year than in prepandemic years (p < 0.001) in boys but not in girls (p = 0.109).



Descriptive and ANOVA results for physical performance are reported in Table 2.



Regarding HG test, a significant effect of sample (p < 0.001; η2 = 0.002) and a sample × age interaction (p = 0.033; η2 = 0.001) were revealed. Post hoc contrasts showed that for all the age groups, the data obtained during the pandemic year were higher than those obtained during the prepandemic period, although these comparisons were significant only for the 6–8 year, 8–10 year, and 14–16 year age groups (p < 0.001 in all the cases). Similarly, a sample × age interaction (p = 0.007; η2 = 0.001) was observed for SLJ. Post hoc contrasts showed lower performance for pandemic records only for the 10–12 year (p = 0.037) and 12–14 year (p < 0.001) age groups. As a whole, back-saver sit and reach results were better during the pandemic year than during the prepandemic years (main effect of sample: p < 0.001; η2 = 0.001). Furthermore, a sample × age interaction (p = 0.032; η2 = 0.001) was detected, with higher results obtained during the pandemic year for 6–8 year old (p = 0.012), 10–12 year old (p = 0.002), and 14–16 year old (p < 0.001) students. Poorer performance in the 4 × 10 m SRT was observed for pandemic than for prepandemic records (main effect of sample: p = 0.023; η2 = 0.001). This tendency depended on the age group (sample × age interaction: p < 0.001; η2 = 0.005), with pandemic results being worse in the 6–8 year (p < 0.001), 10–12 year (p = 0.016) and 12–14 year (p < 0.001) age groups and better in the 8–10 year (p < 0.010) and 16–18 year (p = 0.010) age groups. On the other hand, a sample × age × sex (p < 0.001; η2 = 0.00) interaction was detected for the 4 × 10 m SRT. Post hoc pairwise contrasts revealed worse performance during the pandemic year for two categories in boys (6–8 years and 12–14 years; p < 0.001 in both cases) and four in girls (6–8 years, 10–12 years, 12–14 years, and 14–16 years; p = 0.025, p < 0.001, p < 0.001, p = 0.007, respectively). In contrast, pandemic results were better for girls of 10–12 years (p < 0.001) and 16–18 years (p = 0.025). The effect sizes for these contrasts are presented in Figure 4.



Significant sample × age interaction (p = 0.009; η2 = 0.0001) was obtained for the bent-arm hang test. Post hoc analysis did not detect significant differences between samples except for the 16–18 year age group, with higher values recorded during the pandemic year (p = 0.010). Finally, a sample × age interaction (p < 0.001; η2 = 0.003) was significant for the 20 m SRT, with higher values (i.e., better performance) for the 10–12 year age group and lower values for the 12–14 year age group (p < 0.001 in both cases) during the pandemic in comparison with the prepandemic period.




3.3. Prevalence of Body Composition and Fitness Categories


Prevalence of categories of BMI are presented in Figure 5.



The percentages of samples over and under the 0.5 WHtR cut point for each period are shown in Figure 6.



The proportions of boys and girls over and under cardiovascular risk HG cut points [34] are presented in Figure 7. These values corresponded to boys of 6 to 10 and 12 to 16 years, since the reference values that we used were derived for these age groups.



The percentages of boys and girls over and under cardiovascular risk relative SLJ cut points that have been previously identified [34] are shown in Figure 8. As pointed out for HG, these values were established only for boys and girls of 6 to 10 and 12 to 16 years.



The proportions of boys and girls over and under cardiovascular risk 20 m SRT performance cut points [35] for samples evaluated before and during a pandemic academic year are represented in Figure 9.



All contingency tables with the distributions of prepandemic and pandemic samples for body composition (i.e., BMI and WHtR) and physical fitness (i.e., HG, SLJ and 20 m SRT) categories are provided in the Supplementary Material for both boys and girls (Tables S3–S12).





4. Discussion


The present study provides information about the changes during the pandemic in the body composition and physical fitness profiles of children and adolescents evaluated in school centres following a standardized protocol. Our results reflected changes in body composition particularly in the male population, whereas muscular performance was reduced especially in girls. In contrast, quantitative and qualitative analysis did not detect relevant changes in cardiorespiratory fitness in the school population.



Several results of our analysis pointed to less healthy body composition in the sample evaluated during the pandemic year, although this tendency was clearer in boys than in girls. Quantitative analysis revealed a global increase in BMI, while the prevalence of overweight and obese categories increased in the pandemic year in both boys and girls, although this change in the distribution was significant only for boys. While WHR showed similar behaviour in both sexes, significant increases in WHtR values and the prevalence of population over the 0.5 cut point were detected in boys but not in girls. Specifically, 28.9% of boys were over the cut point prepandemic, and this value increased to 34.6% in pandemic, whereas girls presented similar values prepandemic (25.8%) and during the pandemic (27.2%) (Figure 6). COVID-19 lockdown and subsequent restriction have had a relevant effect on habits [36,37] and physical activity levels [28,38], influencing the weight gain and adiposity increases detected in this population during pandemic [25,36,39]. Although it has been reported that upon return to school after lockdown, levels of physical activity increased in both sexes but especially in boys [38], our data would suggest that this increase in physical activity would not be sufficient to fully counteract the effect of some sedentary habits on the body composition of the male school population. Unfortunately, the DAFIS platform does not include physical activity or habit data, which would have been greatly useful in order to identify the causality of this tendency.



In contrast to body composition, lower levels of muscular fitness were observed mainly in the female sample during the pandemic year. Thus, whereas the prevalence of boys over HG healthy cut points was higher during the pandemic (prepandemic: 56% and pandemic: 67.4%), this percentage was lower for girls during than before the pandemic (prepandemic: 61.6% and pandemic: 50.6%), suggesting lower and higher prevalence of cardiovascular risk profiles for boys and girls, respectively, who were evaluated during the pandemic year in comparison than in those evaluated during the prepandemic period (Figure 7). Furthermore, the prevalence of SLJ results under healthy cut points increased during the pandemic only for girls, while a worse 4 × 10 m SRT performance was detected during the pandemic in four out of six age groups for girls but in only two out of six age categories in boys. Recently, a study showed that during lockdown, levels of physical activity were similar between boys and girls, whereas traditional differences between sexes (i.e., girls engaged in less moderate-to vigorous physical activity than boys) in physical activity were re-established on return to school [38]. Thus, it can be speculated that physical activity resumed by girls after lockdown would have been insufficient for maintaining proper stimulation of the muscular component. Given the relevance of muscular fitness to the health status of children and adolescents [40,41], our results would suggest the implementation of specific programs for improving muscular fitness in the school population, and specifically in girls, to avoid the deleterious effect of pandemic restrictions on this component.



Unlike muscular fitness, both quantitative and qualitative analysis reflected that cardiorespiratory fitness was similar between prepandemic and pandemic measurements. A previously published principal component analysis of prepandemic DAFIS data [12] showed that body composition and muscular fitness accumulated most of their variability in the health-related fitness of children and adolescents. Therefore, it might be possible that cardiorespiratory fitness was less sensitive for detecting differences in physical fitness between the prepandemic and pandemic samples. On the other hand, pandemic restrictions could have mainly limited opportunities for practicing the vigorous physical activity required for muscular stimulation but less constrained opportunities for developing moderate physical activity that would allow partially preserving cardiorespiratory fitness. On the other hand, it must be pointed out that during the pandemic year, the 20 m SRT was performed while students wore face masks, and therefore, these results would support the lack of influence of this condition on maximum cardiorespiratory performance [42].



There are some limitations in this study that must be considered. First, the sampling procedure was not probabilistic, although the sample sizes could have partially counteracted possible bias risk. Second, there were some differences in sample composition regarding age groups and sex distribution, although these deviations were small. Third, the physical activity levels of each cohort were not available for analysis. Finally, since this was not a repeated measures design, the effect of pandemic on physical fitness was only indirectly estimated.




5. Conclusions


In conclusion, our results showed that the body composition of boys evaluated during the first pandemic year was worse than that of their counterparts assessed in prepandemic years. Additionally, girls evaluated during the pandemic showed lower muscular fitness than those assessed during the prepandemic period. These results might be of interest for designing specific interventions oriented toward counteracting the negative effects of pandemic restrictions on health-related fitness.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/ijerph19073963/s1, Table S1: Pearson’s chi-squared (χ2). Association between the samples assessed (prepandemic and pandemic) and distribution regarding sex; Table S2: Pearson’s chi-squared (χ2). Association between the samples assessed (prepandemic and pandemic) and distribution regarding age groups; Table S3: Pearson’s chi-squared (χ2). Association between the samples assessed (prepandemic and pandemic) and distribution regarding body mass index category for boys; Table S4: Pearson’s chi-squared (χ2). Association between the samples assessed (prepandemic and pandemic) and distribution regarding body mass index category for girls; Table S5: Pearson’s chi-squared (χ2). Association between the samples assessed (prepandemic and pandemic) and distribution regarding waist to height ratio cut points for boys; Table S6: Pearson’s chi-squared (χ2). Association between the samples assessed (prepandemic and pandemic) and distribution regarding waist to height ratio cut points for girls; Table S7: Pearson’s chi-squared (χ2). Association between the samples assessed (prepandemic and pandemic) and distribution regarding handgrip cut points for boys; Table S8: Pearson’s chi-squared (χ2). Association between the samples assessed (prepandemic and pandemic) and distribution regarding handgrip cut points for girls; Table S9: Pearson’s chi-squared (χ2). Association between the samples assessed (prepandemic and pandemic) and distribution regarding standing long jump cut points for boys; Table S10: Pearson’s chi-squared (χ2). Association between the samples assessed (prepandemic and pandemic) and distribution regarding standing long jump cut points for girls; Table S11: Pearson’s chi-squared (χ2). Association between the samples assessed (prepandemic and pandemic) and distribution regarding 20 m shuttle run test cut points for boys; Table S12: Pearson’s chi-squared (χ2). Association between the samples assessed (prepandemic and pandemic) and distribution regarding 20 m shuttle run test cut points for girls.





Author Contributions


Conceptualization, E.I.-S.; methodology, E.I.-S., J.R.L.-L., I.C. and M.R.-C.; formal analysis, M.R.-A., J.R.-V., I.N. and E.I.-S.; writing—original draft preparation, M.R.-A., J.R.-V. and E.I.-S.; writing—review and editing, M.R.-A., J.R.-V., I.N., I.C., M.A.G.-G., X.D.-C. and E.I.-S. All authors have read and agreed to the published version of the manuscript.




Funding


This work was supported by the “Fundación Deporte Galego” through the SXD Galicia Activa 2018–2020 Chair.




Institutional Review Board Statement


The study was conducted in accordance with the Declaration of Helsinki. Ethical review and approval were not required for this study on human participants in accordance with the local legislation and institutional requirements, since the data corresponded to an institutional project (Galician Regional Government) that was set up backed by a legal report.




Informed Consent Statement


Informed consent was provided by the participants’ legal guardians/next of kin.




Data Availability Statement


The original database belongs to the Galician Regional Government. It can be requested directly from the following e-mail address: ivan.clavel.sanemeterio@xunta.gal.




Acknowledgments


The authors would like to express their gratitude to the students and teachers who participated in this project.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Ortega, F.B.; Ruiz, J.R.; Castillo, M.J.; Sjöström, M. Physical fitness in childhood and adolescence: A powerful marker of health. Int. J. Obes. 2008, 32, 1–11. [Google Scholar] [CrossRef]

	



Rodriguez-Martinez, A.; Zhou, B.; Sophiea, M.K.; Bentham, J.; Paciorek, C.J.; Iurilli, M.L.; Carrillo-Larco, R.M.; Bennett, J.E.; Di Cesare, M.; Taddei, C.; et al. Height and body-mass index trajectories of school-aged children and adolescents from 1985 to 2019 in 200 countries and territories: A pooled analysis of 2181 population-based studies with 65 million participants. Lancet 2020, 396, 1511–1524. [Google Scholar] [CrossRef]

	



Tomkinson, G.R.; Lang, J.J.; Tremblay, M.S. Temporal trends in the cardiorespiratory fitness of children and adolescents representing 19 high-income and upper middle-income countries between 1981 and 2014. Br. J. Sports Med. 2019, 53, 478–486. [Google Scholar] [CrossRef]

	



Laddu, D.R.; Parimi, N.; Stone, K.L.; Lapidus, J.; Hoffman, A.R.; Stefanick, M.L.; Langsetmo, L. Physical Activity Trajectories and Associated Changes in Physical Performance in Older Men: The MrOS Study. J. Gerontol. A Biol. Sci. Med. Sci. 2020, 75, 1967–1973. [Google Scholar] [CrossRef]

	



Sialino, L.D.; Schaap, L.A.; Van Oostrom, S.H.; Nooyens, A.C.J.; Picavet, H.S.J.; Twisk, J.W.R.; Verschuren, W.M.M.; Visser, M.; Wijnhoven, H.A.H. Sex differences in physical performance by age, educational level, ethnic groups and birth cohort: The Longitudinal Aging Study Amsterdam. PLoS ONE 2019, 14, e0226342. [Google Scholar] [CrossRef]

	



Hoekstra, T.; Rojer, A.G.M.; van Schoor, N.M.; Maier, A.B.; Pijnappels, M. Distinct Trajectories of Individual Physical Performance Measures Across 9 Years in 60- to 70-Year-Old Adults. J. Gerontol. A Biol. Sci. Med. Sci. 2020, 75, 1951–1959. [Google Scholar] [CrossRef] [PubMed]

	



Lamoureux, N.R.; Fitzgerald, J.S.; Norton, K.I.; Sabato, T.; Tremblay, M.S.; Tomkinson, G.R. Temporal Trends in the Cardiorespiratory Fitness of 2,525,827 Adults Between 1967 and 2016: A Systematic Review. Sports Med. 2019, 49, 41–55. [Google Scholar] [CrossRef]

	



Dooley, F.L.; Kaster, T.; Fitzgerald, J.S.; Walch, T.J.; Annandale, M.; Ferrar, K.; Lang, J.J.; Smith, J.J.; Tomkinson, G.R. A Systematic Analysis of Temporal Trends in the Handgrip Strength of 2,216,320 Children and Adolescents Between 1967 and 2017. Sports Med. 2020, 50, 1129–1144. [Google Scholar] [CrossRef] [PubMed]

	



Dufner, T.J.; Fitzgerald, J.S.; Lang, J.J.; Tomkinson, G.R. Temporal Trends in the Handgrip Strength of 2,592,714 Adults from 14 Countries Between 1960 and 2017: A Systematic Analysis. Sports Med. 2020, 50, 2175–2191. [Google Scholar] [CrossRef]

	



Tomkinson, G.R.; Kaster, T.; Dooley, F.L.; Fitzgerald, J.S.; Annandale, M.; Ferrar, K.; Lang, J.J.; Smith, J.J. Temporal Trends in the Standing Broad Jump Performance of 10,940,801 Children and Adolescents Between 1960 and 2017. Sports Med. 2021, 51, 531–548. [Google Scholar] [CrossRef]

	



Eberhardt, T.; Bös, K.; Niessner, C. The Fitness Barometer: A Best Practice Example for Monitoring Motor Performance With Pooled Data Collected From Practitioners. Front. Public Health 2021, 9, 720589. [Google Scholar] [CrossRef] [PubMed]

	



Iglesias-Soler, E.; Rúa-Alonso, M.; Rial-Vázquez, J.; Lete-Lasa, J.R.; Clavel, I.; Giráldez-García, M.A.; Rico-Díaz, J.; Corral, M.R.-D.; Carballeira-Fernández, E.; Dopico-Calvo, X. Percentiles and Principal Component Analysis of Physical Fitness From a Big Sample of Children and Adolescents Aged 6–18 Years: The DAFIS Project. Front. Psychol. 2021, 12, 17. [Google Scholar] [CrossRef]

	



Catucci, A.; Scognamiglio, U.; Rossi, L. Lifestyle Changes Related to Eating Habits, Physical Activity, and Weight Status During COVID-19 Quarantine in Italy and Some European Countries. Front. Nutr. 2021, 8, 718877. [Google Scholar] [CrossRef] [PubMed]

	



Sánchez-Sánchez, E.; Ramírez-Vargas, G.; Avellaneda-López, Y.; Orellana-Pecino, J.I.; García-Marín, E.; Díaz-Jimenez, J. Eating Habits and Physical Activity of the Spanish Population during the COVID-19 Pandemic Period. Nutrients 2020, 12, 2826. [Google Scholar] [CrossRef] [PubMed]

	



Carriedo, A.; Cecchini, J.A.; Fernandez-Rio, J.; Méndez-Giménez, A. COVID-19, Psychological Well-being and Physical Activity Levels in Older Adults During the Nationwide Lockdown in Spain. Am. J. Geriatr. Psychiatry 2020, 28, 1146–1155. [Google Scholar] [CrossRef]

	



Castañeda-Babarro, A.; Coca, A.; Arbillaga-Etxarri, A.; Gutiérrez-Santamaría, B. Physical Activity Change during COVID-19 Confinement. Int. J. Environ. Res. Public Health 2020, 17, 6878. [Google Scholar] [CrossRef]

	



García-Tascón, M.; Sahelices-Pinto, C.; Mendaña-Cuervo, C.; Magaz-González, A.M. The impact of the COVID-19 confinement on the habits of pa practice according to gender (Male/female): Spanish case. Int. J. Environ. Res. Public Health 2020, 17, 6961. [Google Scholar] [CrossRef]

	



Martínez-de-Quel, Ó.; Suárez-Iglesias, D.; López-Flores, M.; Pérez, C.A. Physical activity, dietary habits and sleep quality before and during COVID-19 lockdown: A longitudinal study. Appetite 2021, 158, 105019. [Google Scholar] [CrossRef]

	



Chen, L.; Li, J.; Xia, T.; Matthews, T.A.; Tseng, T.S.; Shi, L.; Zhang, D.; Chen, Z.; Han, X.; Li, Y.; et al. Changes of exercise, screen time, fast food consumption, alcohol, and cigarette smoking during the COVID-19 pandemic among adults in the United States. Nutrients 2021, 13, 3359. [Google Scholar] [CrossRef] [PubMed]

	



Wang, C.; López-Núñez, M.I.; Pan, R.; Wan, X.; Tan, Y.; Xu, L.; Choo, F.; Ho, R.; Ho, C.; Aparicio García, M.E. The Impact of the COVID-19 Pandemic on Physical and Mental Health in China and Spain: Cross-sectional Study. JMIR Form. Res. 2021, 5, e27818. [Google Scholar] [CrossRef]

	



Tang, S.; Xiang, M.; Cheung, T.; Xiang, Y.-T. Mental health and its correlates among children and adolescents during COVID-19 school closure: The importance of parent-child discussion. J. Affect. Disord. 2021, 279, 353–360. [Google Scholar] [CrossRef] [PubMed]

	



Flanagan, E.W.; Beyl, R.A.; Fearnbach, S.N.; Altazan, A.D.; Martin, C.K.; Redman, L.M. The Impact of COVID-19 Stay-At-Home Orders on Health Behaviors in Adults. Obesity 2021, 29, 438–445. [Google Scholar] [CrossRef]

	



López-Bueno, R.; Calatayud, J.; Andersen, L.L.; Casaña, J.; Ezzatvar, Y.; Casajús, J.A.; López-Sánchez, G.F.; Smith, L. Cardiorespiratory fitness in adolescents before and after the COVID-19 confinement: A prospective cohort study. Eur. J. Pediatr. 2021, 180, 2287–2293. [Google Scholar] [CrossRef]

	



Nobari, H.; Fashi, M.; Eskandari, A.; Villafaina, S.; Murillo-Garcia, Á.; Pérez-Gómez, J. Effect of COVID-19 on health-related quality of life in adolescents and children: A systematic review. Int. J. Environ. Res. Public Health 2021, 18, 4563. [Google Scholar] [CrossRef] [PubMed]

	



Chang, T.H.; Chen, Y.C.; Chen, W.Y.; Chen, C.Y.; Hsu, W.Y.; Chou, Y.; Chang, Y.H. Weight gain associated with COVID-19 lockdown in children and adolescents: A systematic review and meta-analysis. Nutrients 2021, 13, 3668. [Google Scholar] [CrossRef] [PubMed]

	



Guthold, R.; Stevens, G.A.; Riley, L.M.; Bull, F.C. Global trends in insufficient physical activity among adolescents: A pooled analysis of 298 population-based surveys with 1·6 million participants. Lancet Child. Adolesc. Health 2020, 4, 23–35. [Google Scholar] [CrossRef]

	



Bull, F.C.; Al-Ansari, S.S.; Biddle, S.; Borodulin, K.; Buman, M.P.; Cardon, G.; Carty, C.; Chaput, J.-P.; Chastin, S.; Chou, R.; et al. World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br. J. Sports Med. 2020, 54, 1451–1462. [Google Scholar] [CrossRef] [PubMed]

	



Paterson, D.C.; Ramage, K.; Moore, S.A.; Riazi, N.; Tremblay, M.S.; Faulkner, G. Exploring the impact of COVID-19 on the movement behaviors of children and youth: A scoping review of evidence after the first year. J. Sport Health Sci. 2021, 10, 675–689. [Google Scholar] [CrossRef]

	



Gao, Z.; Chen, S.; Huang, C.C.; Stodden, D.F.; Xiang, P. Investigating elementary school children’s daily physical activity and sedentary behaviours during weekdays. J. Sports Sci. 2017, 35, 99–104. [Google Scholar] [CrossRef]

	



Saar, M.; Jürimäe, T. Sports participation outside school in total physical activity of children. Percept. Mot. Ski. 2007, 105, 559–562. [Google Scholar] [CrossRef] [PubMed]

	



Rolland, B.; Haesebaert, F.; Zante, E.; Benyamina, A.; Haesebaert, J.; Franck, N. Global Changes and Factors of Increase in Caloric/Salty Food Intake, Screen Use, and Substance Use During the Early COVID-19 Containment Phase in the General Population in France: Survey Study. JMIR Public Health Surveill. 2020, 6, e19630. [Google Scholar] [CrossRef]

	



Cole, T.J. Establishing a standard definition for child overweight and obesity worldwide: International survey. BMJ 2000, 320, 1240. [Google Scholar] [CrossRef]

	



Nevill, A.M.; Duncan, M.J.; Lahart, I.M.; Sandercock, G.R. Scaling waist girth for differences in body size reveals a new improved index associated with cardiometabolic risk. Scand. J. Med. Sci. Sports 2017, 27, 1470–1476. [Google Scholar] [CrossRef] [PubMed]

	



Castro-Piñero, J.; Perez-Bey, A.; Cuenca-Garcia, M.; Cabanas-Sanchez, V.; Gómez-Martínez, S.; Veiga, O.L.; Marcos, A.; Ruiz, J.R.; Marcos, A.; Gomez-Martinez, S.; et al. Muscle Fitness Cut Points for Early Assessment of Cardiovascular Risk in Children and Adolescents. J. Pediatr. 2019, 206, 134–141.e3. [Google Scholar] [CrossRef] [PubMed]

	



Ruiz, J.R.; Cavero-Redondo, I.; Ortega, F.B.; Welk, G.J.; Andersen, L.B.; Martinez-Vizcaino, V. Cardiorespiratory fitness cut points to avoid cardiovascular disease risk in children and adolescents; what level of fitness should raise a red flag? A systematic review and meta-analysis. Br. J. Sports Med. 2016, 50, 1451–1458. [Google Scholar] [CrossRef] [PubMed]

	



Karatzi, K.; Poulia, K.-A.; Papakonstantinou, E.; Zampelas, A. The Impact of Nutritional and Lifestyle Changes on Body Weight, Body Composition and Cardiometabolic Risk Factors in Children and Adolescents during the Pandemic of COVID-19: A Systematic Review. Children 2021, 8, 1130. [Google Scholar] [CrossRef]

	



Chaffee, B.W.; Cheng, J.; Couch, E.T.; Hoeft, K.S.; Halpern-Felsher, B. Adolescents’ Substance Use and Physical Activity Before and During the COVID-19 Pandemic. JAMA Pediatr. 2021, 175, 715. [Google Scholar] [CrossRef] [PubMed]

	



Hurter, L.; McNarry, M.; Stratton, G.; Mackintosh, K. Back to school after lockdown: The effect of COVID-19 restrictions on children’s device-based physical activity metrics. J. Sport Health Sci. 2022, 1–7. [Google Scholar] [CrossRef]

	



Vogel, M.; Geserick, M.; Gausche, R.; Beger, C.; Poulain, T.; Meigen, C.; Körner, A.; Keller, E.; Kiess, W.; Pfäffle, R. Age- and weight group-specific weight gain patterns in children and adolescents during the 15 years before and during the COVID-19 pandemic. Int. J. Obes. 2022, 46, 144–152. [Google Scholar] [CrossRef] [PubMed]

	



Castro-Piñero, J.; Laurson, K.R.; Artero, E.G.; Ortega, F.B.; Labayen, I.; Ruperez, A.I.; Zaqout, M.; Manios, Y.; Vanhelst, J.; Marcos, A.; et al. Muscle strength field-based tests to identify European adolescents at risk of metabolic syndrome: The HELENA study. J. Sci. Med. Sport 2019, 22, 929–934. [Google Scholar] [CrossRef]

	



Faigenbaum, A.D.; Rebullido, T.R.; MacDonald, J.P. Pediatric Inactivity Triad. Curr. Sports Med. Rep. 2018, 17, 45–47. [Google Scholar] [CrossRef]

	



Poon, E.T.-C.; Zheng, C.; Wong, S.H.-S. Effect of Wearing Surgical Face Masks During Exercise: Does Intensity Matter? Front. Physiol. 2021, 12, 2151. [Google Scholar] [CrossRef] [PubMed]








[image: Ijerph 19 03963 g001 550] 





Figure 1. Flowchart of the exclusion criteria. BMI: body mass index; WHR: waist to hip ratio; WHtR: waist to height ratio; HG: handgrip; SLJ: standing long jump; 4 × 10 m SRT: 4 × 10 m shuttle run test; 20 m SRT: 20 m shuttle run test. 
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Figure 2. Anthropometric and physical fitness evaluation: DAFIS battery. BMI: body mass index; WHR: waist to hip ratio; WHtR: waist to height ratio; HG: handgrip; SLJ: standing long jump; 4 × 10 m SRT: 4 × 10 m shuttle run test; 20 m SRT: 20 m shuttle run test. 
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Figure 3. Standardized mean differences (Cohen’s d) between prepandemic and pandemic samples of significant simple pairwise contrasts for waist to hip ratio (WHR). 
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Figure 4. Standardized mean differences (Cohen’s d) between prepandemic and pandemic samples of significant simple pairwise contrasts for 4 × 10 m shuttle run test (4 × 10 m SRT). 






Figure 4. Standardized mean differences (Cohen’s d) between prepandemic and pandemic samples of significant simple pairwise contrasts for 4 × 10 m shuttle run test (4 × 10 m SRT).



[image: Ijerph 19 03963 g004]







[image: Ijerph 19 03963 g005 550] 





Figure 5. Prevalence of body mass index categories for boys (A) and girls (B) before and during the pandemic. 
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Figure 6. Percentage of boys (A) and girls (B) over and under the 0.5 cut point for waist to height ratio (WHtR) before and during the pandemic. #: absolute value of the standardized residual ≥ 2 for this category. 
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Figure 7. Percentages of boys (A) and girls (B) over and under cardiovascular risk handgrip performance cut points [34] before and during the pandemic. #: absolute value of the standardized residual ≥ 2 for this category. 
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Figure 8. Percentage of boys (A) and girls (B) over and under cardiovascular risk standing long jump performance cut points [34] before and during the pandemic. #: absolute value of the standardized residual ≥ 2 for this category. 
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Figure 9. Percentages of boys (A) and girls (B) over and under cardiovascular risk 20 m shuttle run test performance cut points [35] before and during the pandemic. 
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Table 1. Body composition values before and during pandemic.
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Age Group

	
ANOVA p-Value

(η2)




	
Test

	
Sex

	
Sample

	
6–8 Years

	
8–10 Years

	
10–12 Years

	
12–14 Years

	
14–16 Years

	
16–18 Years

	
S

	
A

	
Sample

	
S × A

	
S × Sample

	
A × Sample

	
S × A × Sample






	
Waist Circumference (cm)

	
Boys

	
Pre

	
59.77 ± 6.76

	
64.68 ± 8.99

	
69.04 ± 10.04

	
73.48 ± 11.51

	
76.66 ± 10.74

	
78.62 ± 10.51

	
<0.001 (0.012)

	
<0.001 (0.129)

	
<0.001 (0.002)

	
<0.001 (0.006)

	
0.012 (0.000398)

	
0.128 (0.000537)

	
0.092 (0.000594)




	
Post

	
60.56 ± 7.57

	
66.21 ± 8.90

	
70.71 ± 10.23

	
75.01 ± 12.32

	
80.95 ± 11.34

	
81.14 ± 13.47




	
Girls

	
Pre

	
59.10 ± 6.58

	
64.25 ± 8.58

	
67.48 ± 9.49

	
70.72 ± 10.18

	
71.85 ± 9.72

	
72.47 ± 9.61




	
Post

	
60.52 ± 7.53

	
64.9 ± 10.06

	
67.00 ± 9.08

	
72.6 ± 10.67

	
72.91 ± 10.01

	
72.97 ± 8.83




	
Hip Circumference (cm)

	
Boys

	
Pre

	
68.51 ± 6.11

	
74.86 ± 8.19

	
80.53 ± 8.76

	
86.28 ± 9.82

	
92.06 ± 9.69

	
95.60 ± 9.30

	
0.102 (0.000174)

	
<0.001 (0.288)

	
<0.001 (0.001)

	
<0.001 (0.002)

	
0.223 (0.000097)

	
<0.001 (0.002)

	
0.115 (0.00057)




	
Post

	
68.63 ± 6.81

	
77.38 ± 8.20

	
84.29 ± 8.74

	
86.98 ± 11.44

	
94.97 ± 10.61

	
92.49 ± 10.92




	
Girls

	
Pre

	
68.71 ± 6.28

	
75.21 ± 7.95

	
81.38 ± 9.59

	
88.04 ± 9.99

	
93.34 ± 9.38

	
95.12 ± 9.67




	
Post

	
68.11 ± 7.22

	
77.74 ± 9.53

	
83.47 ± 10.07

	
90.72 ± 10.62

	
92.69 ± 10.56

	
92.80 ± 12.12




	
BMI (kg/m2)

	
Boys

	
Pre

	
17.33 ± 2.74

	
18.85 ± 3.38

	
19.81 ± 3.61

	
21.15 ± 4.09

	
21.99 ± 4.11

	
22.93 ± 3.96

	
0.014 (0.000363)

	
<0.001 (0.095)

	
0.002 (0.001)

	
0.001 (0.001)

	
0.440 (0.000036)

	
0.651 (0.000200)

	
0.117 (0.001)




	
Post

	
17.63 ± 2.71

	
19.42 ± 3.64

	
20.18 ± 3.93

	
21.05 ± 4.42

	
22.58 ± 4.19

	
22.51 ± 4.36




	
Girls

	
Pre

	
17.32 ± 2.60

	
18.77 ± 3.19

	
19.82 ± 3.79

	
21.42 ± 4.03

	
22.67 ± 4.07

	
22.99 ± 4.33




	
Post

	
17.73 ± 2.96

	
19.08 ± 3.71

	
19.62 ± 3.66

	
22.05 ± 4.30

	
23.12 ± 4.42

	
23.56 ± 4.18




	
WHR

	
Boys

	
Pre

	
0.88 ± 0.05

	
0.87 ± 0.06

	
0.86 ± 0.07

	
0.85 ± 0.07

	
0.83 ± 0.07

	
0.82 ± 0.07

	
<0.001 (0.031)

	
<0.001 (0.049)

	
<0.001 (0.001)

	
<0.001 (0.014)

	
0.057 (0.000237)

	
<0.001 (0.006)

	
0.018 (0.001)




	
Post

	
0.88 ± 0.07

	
0.85 ± 0.06

	
0.85 ± 0.07

	
0.86 ± 0.10

	
0.86 ± 0.08

	
0.86 ± 0.08




	
Girls

	
Pre

	
0.87 ± 0.06

	
0.86 ± 0.06

	
0.83 ± 0.07

	
0.80 ± 0.07

	
0.77 ± 0.07

	
0.76 ± 0.06




	
Post

	
0.89 ± 0.08

	
0.84 ± 0.08

	
0.81 ± 0.08

	
0.81 ± 0.10

	
0.78 ± 0.07

	
0.79 ± 0.07




	
WHtR

	
Boys

	
Pre

	
0.48 ± 0.05

	
0.48 ± 0.06

	
0.47 ± 0.06

	
0.47 ± 0.07

	
0.45 ± 0.06

	
0.45 ± 0.06

	
<0.001 (0.003)

	
<0.001 (0.015)

	
<0.001 (0.002)

	
<0.001 (0.002)

	
0.008 (0.000449)

	
0.322 (0.000369)

	
0.194 (<0.001)




	
Post

	
0.49 ± 0.05

	
0.49 ± 0.06

	
0.49 ± 0.06

	
0.48 ± 0.07

	
0.47 ± 0.06

	
0.47 ± 0.08




	
Girls

	
Pre

	
0.48 ± 0.05

	
0.48 ± 0.06

	
0.46 ± 0.06

	
0.45 ± 0.06

	
0.45 ± 0.06

	
0.45 ± 0.06




	
Post

	
0.49 ± 0.05

	
0.48 ± 0.07

	
0.46 ± 0.06

	
0.46 ± 0.06

	
0.45 ± 0.06

	
0.45 ± 0.05








BMI: body mass index; WHR: waist to hip ratio; WHtR: waist to height ratio; Pre: Prepandemic; Post: Pandemic; S: sex; A: age.
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Table 2. Physical fitness values before and during pandemic.
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Age Group

	
ANOVA p-Value

(η2)




	
Test

	
Sex

	
Sample

	
6–8 Years

	
8–10 Years

	
10–12 Years

	
12–14 Years

	
14–16 Years

	
16–18 Years

	
S

	
A

	
Sample

	
S × A

	
S × Sample

	
A × Sample

	
S × A × Sample






	
Handgrip (kg)

	
Boys

	
Pre

	
19.87 ± 4.48

	
26.65 ± 5.95

	
34.11 ± 7.86

	
45.99 ± 12.30

	
64.21 ± 15.20

	
74.16 ± 15.01

	
<0.001 (0.060)

	
<0.001 (0.472)

	
<0.001 (0.002)

	
<0.00 (0.068)

	
0.157 (0.0001)

	
0.033 (0.001)

	
0.200 (0.0001)




	
Post

	
22.47 ± 4.14

	
28.33 ± 6.48

	
34.89 ± 7.44

	
45.05 ± 11.47

	
66.44 ± 17.78

	
74.12 ± 15.73




	
Girls

	
Pre

	
18.43 ± 4.27

	
25.26 ± 5.61

	
33.39 ± 7.97

	
42.34 ± 9.01

	
47.95 ± 8.79

	
49.32 ± 9.06




	
Post

	
20.53 ± 4.33

	
27.65 ± 5.87

	
33.88 ± 8.44

	
43.84 ± 9.02

	
49.69 ± 10.22

	
51.54 ± 8.58




	
SLJ (cm)

	
Boys

	
Pre

	
107.81 ± 19.41

	
123.88 ± 21.35

	
139.91 ± 23.37

	
157.23 ± 26.95

	
182.10 ± 29.29

	
197.10 ± 29.87

	
<0.001 (0.060)

	
<0.001 (0.261)

	
0.187 (0.0001)

	
<0.001 (0.031)

	
0.801 (0.0001)

	
0.007 (0.001)

	
0.455 (0.0001)




	
Post

	
108.68 ± 19.69

	
124.70 ± 21.21

	
138.39 ± 25.62

	
154.60 ± 28.93

	
182.39 ± 31.10

	
193.55 ± 28.15




	
Girls

	
Pre

	
100.09 ± 17.70

	
117.06 ± 19.47

	
133.46 ± 22.40

	
142.93 ± 23.21

	
148.23 ± 24.82

	
148.61 ± 24.78




	
Post

	
99.57 ± 19.01

	
120.50 ± 24.37

	
129.86 ± 20.56

	
137.23 ± 25.34

	
150.05 ± 27.32

	
149.30 ± 25.59




	
Back-saver sit and reach (cm)

	
Boys

	
Pre

	
24.21 ± 5.68

	
22.53 ± 5.99

	
22.07 ± 6.16

	
21.39 ± 6.37

	
23.56 ± 7.60

	
25.50 ± 7.89

	
<0.001 (0.052)

	
<0.001 (0.016)

	
<0.001 (0.001)

	
<0.001 (0.005)

	
0.176 (0.0001)

	
0.032 (0.001)

	
0.837 (0.0001)




	
Post

	
25.49 ± 5.43

	
22.68 ± 6.39

	
22.84 ± 6.74

	
21.79 ± 7.63

	
25.28 ± 9.17

	
24.89 ± 9.10




	
Girls

	
Pre

	
27.21 ± 5.77

	
26.53 ± 6.45

	
26.42 ± 7.00

	
28.11 ± 7.39

	
30.51 ± 8.09

	
30.74 ± 7.73




	
Post

	
28.19 ± 4.92

	
27.44 ± 6.87

	
27.97 ± 7.09

	
28.45 ± 7.68

	
32.65 ± 8.80

	
31.45 ± 8.43




	
4 × 10 m SRT (s)

	
Boys

	
Pre

	
15.60 ± 2.05

	
14.46 ± 1.83

	
13.51 ± 1.53

	
12.50 ± 1.43

	
11.68 ± 1.31

	
11.26 ± 1.84

	
<0.001 (0.028)

	
<0.001 (0.206)

	
0.023 (0.0001)

	
<0.001 (0.009)

	
0.119 (0.0001)

	
<0.001 (0.005)

	
<0.001 (0.002)




	
Post

	
16.18 ± 3.02

	
14.29 ± 2.08

	
13.39 ± 1.70

	
12.97 ± 1.73

	
11.44 ± 2.09

	
10.94 ± 1.63




	
Girls

	
Pre

	
16.19 ± 1.85

	
14.89 ± 1.63

	
13.85 ± 1.54

	
13.14 ± 1.35

	
12.94 ± 1.38

	
12.91 ± 1.42




	
Post

	
16.54 ± 2.19

	
14.34 ± 1.65

	
14.38 ± 1.99

	
13.78 ± 1.45

	
13.31 ± 2.10

	
12.53 ± 1.95




	
Bent-Arm Hang (s)

	
Boys

	
Pre

	
6.06 ± 5.81

	
8.75 ± 8.65

	
11.09 ± 10.81

	
13.41 ± 13.41

	
23.44 ± 17.60

	
28.40 ± 19.05

	
<0.001 (0.028)

	
<0.001 (0.065)

	
0.868 (0.0001)

	
<0.001 (0.023)

	
0.648 (0.0001)

	
0.009 (0.0001)

	
0.094 (0.001)




	
Post

	
5.54 ± 5.42

	
8.80 ± 8.41

	
8.34 ± 10.03

	
13.50 ± 12.76

	
27.58 ± 25.18

	
29.99 ± 20.34




	
Girls

	
Pre

	
5.26 ± 5.10

	
6.57 ± 7.06

	
7.40 ± 8.09

	
9.22 ± 10.20

	
10.29 ± 11.84

	
11.78 ± 13.25




	
Post

	
3.81 ± 3.38

	
8.46 ± 7.94

	
7.25 ± 8.36

	
6.39 ± 6.53

	
10.78 ± 13.46

	
13.15 ± 15.47




	
20 m SRT (stages)

	
Boys

	
Pre

	

	

	
4.26 ± 2.34

	
5.28 ± 2.62

	
6.58 ± 2.89

	
7.21 ± 3.00

	
<0.001 (0.061)

	
<0.001 (0.029)

	
0.951 (0.0001)

	
<0.001 (0.010)

	
0.960 (0.0001)

	
<0.001 (0.003)

	
0.302 (0.0001)




	
Post

	

	

	
4.84 ± 3.23

	
4.68 ± 2.51

	
6.73 ± 3.07

	
7.07 ± 3.20




	
Girls

	
Pre

	

	

	
3.35 ± 1.88

	
3.77 ± 1.90

	
3.88 ± 1.90

	
4.16 ± 1.98




	
Post

	

	

	
3.55 ± 2.44

	
3.28 ± 1.80

	
3.89 ± 2.10

	
4.42 ± 2.37








HG: handgrip; SLJ: standing long jump; 4 × 10 m SRT: 4 × 10 m shuttle run test; 20 m SRT: 20 m shuttle run test; Pre: Prepandemic; Post: Pandemic; S: sex; A: age.
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N girls: 7693 (50,1 %) Pandemic: 1955

su?
M = 16054
Prepandemic: 14068
Pandermic: 1986

N boys: 8031 (50.0%)
M girls: 8023 [50.0 %)

BMI
N = 16647

Back-saver sit and reach ¢

N = 15240
Prepandemic: 14084
Pandemic: 1856

N boys: 7892 (49,5 %)
N girls: 8048 [50.5 %)

4 x 10 m SRT #
N =15759
Prepandemic: 13845
Pandemic: 1914

M boys: 7870 [49.9 %)
N girls: 7889 [50.1 %)

Cases excluded because test not performed:
N =691 I{N bovs: 347 // N g'lrls: 344)
N =661 (N boys: 333 // N girls: 328}

WeNOwY R WD

o e e
WNPEO

N = 1447 (N boys:
N = 2044 (N bays:

706 // N girls: 741)
994 // N girls: 1050)

N =741 (N boys: 372 // N girls: 369)

N = 2044 (N boys:
N =1527 (N boys:
N = 1570 (N boys:
N =1334 (N boys:
N = 1448 (N boys:
N =1629 (N boys:
N = 6478 (N boys:

994 // N girls: 1050)
744 f/ N girls: 783)
781 // N girls: 789)
614 // N girls: 720)
753 // N girls: 695)
775 // N girls: 854)
3004 // N girls: 3474)

N =794 (N boys: 351 // N girls: 443)*

* age range 10-18

M boys: 8273 (49.7 %) Prepandemic: 14587
M girls: 8374 (50.3 %) Pandemic: 2060
WHR ¢
N=15344
N boys: 7651 (499 %) Prepandemic: 13389
M girls: 7633 (50,1 %) Pandemic: 1955
WHtR 7
N = 15861
M boys: 7901 (49.8 %) Prepandemic: 13818

N girls:

7963 (50.2 %)

Pandermic: 2043

Bent-arm hang 2
MN = 10910
Prepandemic: 9743
Pandemic: 1167

N boys: 5641 (51,7 %)
M girls: 5269 (48.3 %)

20 m SRT 3
N =11008
Prepundemic: 9723
Pandemic: 1285

N boys: 5501 (50.0%)
N girls; 5507 (50.0 %)
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