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Abstract

:

The study of health-related quality of life (HRQoL) in children and adolescents has important implications in terms of policy, education, and health. Data on the time spent in physical activity (PA) and in sedentary activities in this population are worrying. We aim to analyze possible differences in HRQoL and PA levels between sexes and age groups in Spanish students aged between 8 and 14 years, as well as to assess the relationship between HRQoL and the frequency of PA in this population. A total of 3197 participants (1610 boys and 1587 girls) from 8 to 14 years old were recruited. Mquality and Mapping Child Health Utility instrument (Chu9d) were used as HRQoL indicators. A medium positive association between PA and HRQoL concerning the Spanish school population was found. HRQoL was higher among students aged 8 to 12 than 13 to 14. Moreover, when children start secondary education, both sexes seem to lose the quality of life. Similarly, PA decreases among girls over the years, although it seems to increase among boys. Thus, PA levels and HRQoL are directly associated in Spanish schoolchildren aged between 8 and 14 years. However, this HRQoL decreases in children over the years. Practical implications include the need to support education and physical activity programs to improve HRQoL in children and adolescents.
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1. Introduction


Quality of life (QoL) is a broad multicomponent concept that captures positive and negative elements of well-being, including facets of personal health, education and work, social relationships, economic status and safety, among others [1]. Specifically, Health-Related Quality of Life (HRQoL) focuses on the individuals’ subjective self-perception about their current health status and ability to perform daily activities in different life domains [2,3], considering individuals’ subjective insights of their own well-being, physical, social and mental health, and functioning. HRQoL erects an important indicator of overall health, not only for the general population but for clinical individuals as well, being useful to measure changes after interventions or treatments [4]. Moreover, HRQoL represents the most common approach to assess QoL since it covers a wide range in health status, including subjective perceptions and thoughts, and individuals’ functioning and capacity to develop in different life domains [5,6].



Studying children’s QoL is imperative because, in addition to being a moral and legal imperative, its development will determine later stages of their lives, including adolescence and adulthood [5,7]. Moreover, children’s physical, psychological and social functioning in accordance with their developmental progress, individual differences and socio-cultural context must be considered. It includes their ability to perform activities of daily living; to interact and play with peers and family members; the characteristics of their home and family environment; their cognitive, emotional and behavioral management skills; their energy and vitality; and their perception about their own health, among others [8].



The World Health Organization (WHO) defines overweight and obesity as a chronic disease characterized by abnormal or excessive body fat accumulation that represents a risk for health [9]. Their consequences include physical (increased risk of cardiovascular problems, type 2 diabetes and adulthood obesity), psychological (anxiety, depression, lower self-esteem) and social (social stigma) issues [10]. Childhood obesity and overweight have become a global public health problem since 337 million children or adolescents were living with obesity in 2020 [11]. Spain is one of the countries that presents the highest overweight and obesity incidence in Europe and worldwide [12]. The ALADINO studies carried out in 2015 and 2019 [13,14] found that high levels of inactivity were related to wrong nutrition patterns, too much screen time or socio-economic difficulties. Additionally, children with unhealthy behaviors usually have poor diets and insufficient levels of physical activity (PA) [15]. Tsiros et al. [7] found an inverse association between body mass index (BMI) and HRQoL in children, which may be related to the abovementioned factors. Furthermore, although sedentary lifestyle is growing among children and adolescents, there is limited evidence about its relationship with HRQoL. It may be due to the screen-based media time, which represents a high percentage of free-time use among children and adolescents, replacing outdoor play in some cases [16]. Current examples of sedentary behavior with reduced energy expenditure that usually implies screen-based activities, such as watching TV or computer tasks, are associated with lower fitness. Goldfield et al. [17] stated that screen time is inversely linked with general and psychological HRQoL in young populations with overweight and obesity. Lacy et al. [16] also found that higher screen use involved lower HRQoL in Australian adolescents, while PA represented a HRQoL positive indicator. Therefore, huge screen time should be related to negative health issues, such as obesity, lower HRQoL and poorer physical and psychosocial well-being [18].



Considering the multidimensional nature of HRQoL, different research has been carried out in the field of PA, showing improvements at physical, psychological, cognitive and social levels in healthy children [19], healthy adolescents [20], and healthy adults [21], as well as in others with diverse pathologies [22,23,24,25,26,27,28,29,30]. Many studies have linked PA to psychological and cognitive function improvements in children and adolescents [31,32]. Therefore, we aim to analyze if there exist differences in HRQoL and PA levels between sexes and age groups in Spanish students aged 8 to 14 years as well as to explore the relationship between HRQoL and the frequency of PA practice in this population.




2. Materials and Methods


2.1. Study Design


A descriptive correlational study was conducted. The Spanish National Health Survey (ENSE 2017) [33] provided data to proceed with the selection of the sample. This survey was developed conducting interviews with children’s parents/guardians. Firstly, the Ministry of Health, Consumer Affairs and Social Welfare sent a letter to randomly selected households for initial contact. In that letter, collaboration was requested providing information about the procedure and consent for an interviewer to visit them. In addition, information about demographic data and health issues was required in two different parts of the interview. Data were collected through a computer-assisted personal interview, which could be replaced by a telephone interview if necessary. The National Statistical Institute supervised data processing.




2.2. Participants


To be included in the study, participants needed to meet the following eligibility criteria: (a) children aged between 8 and 14 years old; (b) including all records in the variables needed to calculate the Mapping Child Health Utility instrument (Chu9d) (module E) and Mquality, which are measures of children’s quality of life. Answers of “don’t know” and “not available” were classified as “missing data” for both module E questions and K61. Thus, initially, 6106 participants were interviewed; however, only 3197 participants (1610 boys and 1587 girls) aged 8–14 years, with a mean age of 11.16 (±1.97) years met the eligibility criteria and composed the study final sample.




2.3. Procedures


As mentioned above, the Ministry of Health, Consumer Affairs, and Social Welfare, in collaboration with the National Statistics Institute, was responsible for designing the abovementioned national survey, ENSE 2017 [33]. This survey allowed us to know aspects of citizens’ health at a national and regional level, as well as to plan evaluations on health matters including three questionnaires: home, adult, and child. Data obtained from children were collected through interviews with the parents. Thus, the questionnaire for children was applied to analyze their HRQoL based on their self-perception about physical, mental and social health, using the Screening for and Promotion of Health Related Quality of Life in Children and Adolescents—a European Public Health Perspective (Kidscreen-10) instrument adapted from Eurobarometer [34,35,36], with one question less than the original version.



Only two modules of ENSE 2017 [33] were considered in this study:




	
“Module E: Quality of Life”. This evaluates children’s self-perception about their HRQoL, involving subjective physical, mental and social status. The Kidscreen-10 modified instrument was used, according to its parental version. Question 7 (“Have the parents of the child or adolescent treated him/her fairly?”) was specifically removed from the primary version. The questions included assess the frequency in which the child or adolescent had experienced the following situations over the last week: (1) has felt good and in good shape; (2) has been full of energy; (3) has felt sad; (4) has felt lonely; (5) has had enough time for him/herself; (6) has been able to do desired things in free time; (7) has had fun with friends; (8) has done well at school; and 9) has been able to pay attention. The possible response levels were: (1) “nothing”, (2) “a little”, (3) “moderately”, (4) “very much”, (5) “a lot”. Either the primary version of the instrument and its modified 9-item version have indicated good reliability in European children (Cronbach’s α = 0.82 and 0.75, respectively) [35,36]. Moreover, its Spanish version has proven to be valid and reliable (Cronbach’s α > 0.70) [37].



	
“Module K: Rest and Physical Activity”. This was used for children’s physical activity frequency assessment. Only question 61, which is related to leisure-time physical activity, was considered. Thus, the primary objective was to quantify physical activity volume to appraise whether children met the WHO recommendations on PA. For that purpose, the short version of the adapted International Physical Activity Questionnaire (IPAQ) was used, which has shown good psychometric properties (Spearman’s p = 0.80 and Cronbach’s α > 0.80) [38]. Possible answers for question 61 were: (1)“no exercise” (free-time mainly occupied by sedentary activities such as reading, watching television, going to the cinema…); (2) “occasional physical activity or sport” (walking or cycling, gentle gymnastics, recreational activities that require a slight effort…); (3) “physical activity several times a month” (sports, gymnastics, running, swimming, cycling, team games…); and (4) “sports or physical training several times a week”.








Figure 1 shows a schematic diagram to illustrate the variables/constructs of interest.




2.4. Health-Related Quality of Life and Physical Activity Outcomes


	
Mapping Child Health Utility instrument (Chu9d). This instrument evaluates HRQoL by processing the scores obtained from the questions included in “Module E: Quality of Life” (E14_1, E14_2, E14_3, E14_4, E14_8 and E14_9), extracted from the Kidscreen-10 instrument adapted for the Eurobarometer [36]. The variable is calculated according to Chen, Stevens, Rowen and Ratcliffe’s formula [39], appropriate for economic evaluations of health care since it transforms health status into social preferences. Moreover, it has been used in previous research on the same survey and database [40]. Results were collected on a scale of values of 0 to 1, being 0 the minimum and 1, the maximum values of HRQoL.



	
Mquality. This variable is provided by the ENSE 2017 [33] and directly assesses children’s HRQoL. Calculations were implemented from the “Module E: Quality of Life” questions results, which correspond to the Kidscreen-10 Index modified proxy for the Eurobarometer. Nine questions presented a recall period of one week and five categories of responses as a Likert scale, with question number 10 the general perceived health question. The scores of the abovementioned instrument were transformed into a 0–100 scale that is used in the European Eurobarometer study: higher scores match higher HRQoL.



	
Physical Activity (K61 in ENSE 2017). This instrument determines the PA done by the child in his/her free time, regarding the frequency of engagement. The final score was accomplished through the analysis of the response level in question 61 of “Block K: Rest and Physical Activity”. Possible values were: (1) “the child does not exercise”, (2) “the child does some occasional physical activity or sport”, (3) “the child does physical activity several times a month”, or (4) “the child does sports or physical training several times a week”.







2.5. Statistical Analysis


Statistical procedures and analysis were conducted using the Statistical Package for the Social Sciences (SPSS, Version 25, IBM SPSS, Armonk, NY, USA) software.



The factor variable for weighting the sample was not entered due to missing data. Data are presented as mean and standard deviation (SD), and median and interquartile range (IR). The Kolmogorov–Smirnov test was applied to check data normality in all variables (age, PA, Mquality and Mapping). Any variable followed a parametric distribution.



The sample was subdivided by sex, and age (8–12 years and 13–14 years). Then, The Mann–Whitney U test was conducted for between-sex comparisons, as well as for contrasting age group within sex. Additionally, Spearman’s correlation was run, including Mapping Chu9d, Mquality and PA for assessing the level of association between variables. Correlation coefficients were interpreted following the threshold proposed by Mondragón [41]: 0.00, no correlation; 0.01 to 0.10, weak; 0.11 to 0.50, medium; 0.51 to 0.75, considerable; 0.76 to 0.90, very strong; and 0.91 to 1.00, perfect. Alpha level was set at p < 0.05.



Additionally, the Mann–Whitney U-test was applied to verify possible differences at baseline. Then, post hoc analyses were performed for pairwise comparisons after multiple-comparison checking through the Kruskal–Wallis test. Thus, Bonferroni’s correction was required to provide greater accuracy to the analysis, considering p < 0.01 as statistically significant.



Finally, the Mann–Whitney U-test was also implemented for assessing differences in HRQoL between those students who do not participate in physical activity and engage occasionally/several times a month (values 1, 2 and 3 in PA) and those who engage in physical activity several times a week (value 4 in PA).





3. Results


Table 1 shows the descriptive statistics for the total sample (n = 3197) stratified by sex and age ranges. Significant differences were observed in Mquality scores between total sample age subgroups (p < 0.001) and between age subgroups in girls (p < 0.001). No significant differences were found between sexes. Similarly, meaningful differences were also found in Mapping Chu9d between age subgroups considering the total sample (p < 0.001) and only girls (p < 0.001). Moreover, significant differences between age ranges were obtained in boys (p = 0.034) and between sexes (p = 0.039).



HRQoL decreases in total sample and girls as they grow up, being more pronounced among girls. Regarding the 8–12 years subgroup, girls showed higher HRQoL than boys, while it became similar at 13–14 years.



PA outcomes indicate that subjects perform PA several times a month. Significant differences were found between sexes (p < 0.05), being the frequency of PA practices lightly lower in girls as they grow up.



Table 2 displays the comparison between subgroups of performed physical activity in HRQoL from Mquality and Mapping Chu9d. Significant differences between subgroups were found in HRQoL. Both Mquality and Mapping Chu9d increased as higher levels of physical activity were achieved, following the established values (from 1 to 4), except for the combination between levels 2 and 3. The Kruskal–Wallis test was implemented for both studied variables to evaluate significant differences in HRQoL levels, applying the previously mentioned response levels of PA as factors, showing significant differences (p < 0.001). Then, significant differences are shown between all the possible subgroup combinations in HRQoL (both Mquality and Mapping Chu9d), except in the 2 vs. 3 subgroups comparison (p = 0.04 and p = 0.956, respectively).



Additionally, HRQoL was determined by comparing students who did not participate in physical activity and engage occasionally/several times a month (values 1, 2 and 3 in PA) with those who engage in physical activity several times a week (value 4 in PA) (Table 3). Significant differences were found between groups for both variables (p < 0.001), confirming that HRQoL differs between students who engage in physical activity several times a week and the others.



Table 4 shows the association between HRQoL and PA for the total sample and stratified by sex and age. Spearman’s correlation coefficient was calculated both for the whole sample and independently for sexes and age subgroups within sex. A direct positive correlation between HRQoL and PA was obtained independently of the indicator used (Mquality: r = 0.124; p < 0.001; and Mapping Chu9d r = 0.122; p < 0.001) for the total sample. Significant correlations were also observed for boys and girls, separately.



Significant medium correlations were observed between PA with Mquality (r = 0.124; p < 0.001) and Mapping Chu9d (r = 0.122; p < 0.001) in the total sample; and for boys (r = 0.142; p < 0.001) and girls (r = 0.123, p < 0.001) separately. Considering age ranges and sex, significant medium positive correlations were observed between PA and HRQoL in 8–12 years (r = 0.119–0.130; p < 0.001) and 13–14 years (r = 0.173–0.201; p < 0.001) boys. Similarly, 13–14 years girls outcomes show a medium association between PA and HRQoL (r = 0.153–0.174; p = 0.001 to < 0.001); however, this relationship was only weak in 8–12 years girls (r = 0.089–0.100; p = 0.003 to 0.001).




4. Discussion


This study provides information regarding the link between HRQoL and PA among Spanish children and adolescents through the ENSE 2017 that should encourage stakeholders to develop actions focused on PA and health promotion, in line with previous reports [40].



On the one hand, regarding sexes, we found that boys engage in PA more frequently when compared to girls. Additionally, HRQoL seems to decrease as children grow up, especially in girls. These results are reinforced according to previous studies related to this topic. One cross-sectional study involving a large sample of European teenagers showed that only a small minority met the WHO recommendations, finding significant differences among sexes, with being boys more engaged in physical and sporting activities than girls [42]. Furthermore, although our results only reported slight differences between sexes, literature determines distinctions based on gender in PA that influence young girls [43,44] primarily associated with lower support from their family and closest social environment. Low fitness, higher body fat percentage and low perceived competence seem to influence girls when engaging in PA [45].



On the other hand, according to age groups, differences in HRQoL were found, especially when moving from primary to secondary education. Several studies on children have documented a trend of decreasing HRQoL with age [46,47,48,49,50,51,52], so results are in line with previous scientific literature. Considering the link between HRQoL and PA, organized sports provide an opportunity for enhancing young people’s health through PA [53]. However, children seem to give up sports-related activities when starting high school [54,55]. This PA reduction could be influenced by puberty since it represents complex phase changes. Rutten, Boen and Seghers [56] found alterations when children progress to secondary education, based on a decline in PA and increased time in sedentary activities (technology and homework). Other studies have found that increased demotivation towards physical sports among high-school students, in contrast to higher rates of intrinsic and external motivation, was demonstrated in primary-education children [57,58]. Hence, the reasons for PA and HRQoL decreasing when starting secondary education could be related to puberty changes, lower motivation to exercise and do sports, and increased time in sedentary activities.



Overall, HRQoL seems to improve as students are included in higher PA levels (Table 2 and Table 3). This can be explained due to the similarities between levels. Likewise, statistically significant differences in HRQoL are reported between students who do not engage in any kind of exercise/physical activity or do it irregularly and those who do it several times a week (Table 4). Several studies found similar outcomes, showing a dose-response when linking physical activity levels and HRQoL in children and adolescents. Thus, greater HRQoL is achieved when levels of PA get higher (or sedentary behaviors are reduced) [16,59,60,61,62,63]. These outcomes also make sense according to the established PA guidelines for health for young population, which show health is linked with being physically active virtually daily [64].



PA implies improved HRQoL and great benefits for children and adolescents. PA implemented with a low, moderate and/or vigorous intensity is essential to encourage health promotion. High-intensity PA is related to greater physical fitness, bone health, motor skills and cardiometabolic biomarkers, among other indicators, in children and adolescents [19]. Moreover, cardiorespiratory fitness and musculoskeletal fitness are connected to HRQoL [65]. Since PA influences children’s physical characteristics/properties and has positive effects on well-being, their HRQoL increases too.



In addition, PA benefits not only young people’s fitness but also their cognition and mental processes [66]. In contrast, sedentary behaviors impair not only fitness and body composition but also lead to reduced self-esteem [67] and depression [68]. Increased screen-based activities promote sedentariness and are related to poorer mental health [69], which is directly linked to HRQoL [70]. Biddle and Asare [31] showed that PA can improve children’s mental health, so intervention programs based on exercise may be beneficial for children’s and adolescents’ mental health. Hence, sports include specific characteristics of cooperation and socialization, affecting youngsters’ self–esteem and social interaction skills [71].



Based on the abovementioned, there is no doubt that PA enhances children’s HRQoL. Thus, it becomes necessary to implement practical initiatives for health promotion through PA. Therefore, it may be of interest to advise the practice of exercise and sports several times per week, as physical inactivity represents a key factor for chronic diseases, while being physically active helps to prevent and delay their effects [72]. As schools represent the main place for social and physical development of children and adolescents, Physical Education (PE) becomes a useful tool to motivate young people to engage in PA. Likewise, physical exercise programs can encourage young people to develop and enjoy physically active behaviors that could be maintained through life and be transferred to many daily-life contexts, raising at the same time the HRQoL [73]. This research may help PA and health-promotion professionals to have a greater knowledge about the importance of preserving young people’s subjective health status and well-being. This information is valid for children and their families, but also for stakeholders involved in physically active practices.



The main limitation of this study is that cause–effect association cannot be obtained. However, observational studies can help in suggesting hypotheses about those causal relationships that shall be tested in further studies [74]. In our case, experiments regarding PA and HRQoL should be carried out, focusing on how variables could be influenced (such as individuals’ characteristics or socioeconomic status), how regular physical activity could improve it (exploring needed mechanisms) and to what extent the start of secondary education negatively interacts with physical activity levels among the studied population. Likewise, it would be interesting that future studies explore the association between HRQoL and the parameters that reflect the motor capacity of children.




5. Conclusions


HRQoL decreases in children over the years, and this decrease is greater in girls. Although the differences found are slight, it can be stated that engaging in exercise/physical activity several times per week is related to a higher HRQoL. It seems that HRQoL may decrease when children start secondary education. Moreover, there exists a direct association between frequency of engagement in PA and HRQoL in Spanish schoolchildren aged between 8 and 14 years.







Author Contributions


Conceptualization, J.I.C.-R., Á.M.D.-Z. and M.M.-M.; methodology, J.P.-G. and J.C.A.; software, J.C.-V. and M.M.-M.; formal analysis, J.P.-G.; writing—original draft preparation, J.I.C.-R. and Á.M.D.-Z.; writing—review and editing, J.C.-V. and S.B.-F.; visualization, S.B.-F.; supervision, J.C.A. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Files for public use are not considered confidential, following Regulation (EU) 2016/679 of the European Parliament and of the Council of 27 April 2016 on the protection of individuals concerning the processing of personal data and on the free movement of such data (which entered into force on 25 May 2016 and has been compulsory since 25 May 2018). Data protection principles do not need to be applied to anonymous information (i.e., information related to an identifiable natural person, nor to data of subject that is not, or is no longer, identifiable). Consequently, the Regulation does not affect the processing of information published by ENSE 2017. Even for statistical or research purposes, its use does not require the approval of an accredited ethics committee.




Informed Consent Statement


Not applicable.




Data Availability Statement


The datasets used during the current study are available from the corresponding author on reasonable request.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Teoli, D.; Bhardwaj, A. Quality of Life; Updated 31 March 2021; StatPearls Publishing: Treasure Island, FL, USA, 2021. [Google Scholar]

	



Shumaker, S.A. (Ed.) The International Assessment of Health Related Quality of Life: Theory, Translation, Measurement and Analysis; Rapid Communications: Oxford, UK, 1995; ISBN 978-1-85650-004-3. [Google Scholar]

	



Zubritsky, C.; Abbott, K.M.; Hirschman, K.B.; Bowles, K.H.; Foust, J.B.; Naylor, M.D. Health-Related Quality of Life: Expanding a Conceptual Framework to Include Older Adults Who Receive Long-Term Services and Supports. Gerontologist 2013, 53, 205–210. [Google Scholar] [CrossRef]

	



Solans, M.; Pane, S.; Estrada, M.D.; Serra-Sutton, V.; Berra, S.; Herdman, M.; Alonso, J.; Rajmil, L. Health-Related Quality of Life Measurement in Children and Adolescents: A Systematic Review of Generic and Disease-Specific Instruments. Value Health 2008, 11, 742–764. [Google Scholar] [CrossRef]

	



Wallander, J.L.; Koot, H.M. Quality of Life in Children: A Critical Examination of Concepts, Approaches, Issues, and Future Directions. Clin. Psychol. Rev. 2016, 45, 131–143. [Google Scholar] [CrossRef]

	



The LIVSFORSK Network; Haraldstad, K.; Wahl, A.; Andenæs, R.; Andersen, J.R.; Andersen, M.H.; Beisland, E.; Borge, C.R.; Engebretsen, E.; Eisemann, M.; et al. A Systematic Review of Quality of Life Research in Medicine and Health Sciences. Qual. Life Res. 2019, 28, 2641–2650. [Google Scholar] [CrossRef]

	



Tsiros, M.D.; Olds, T.; Buckley, J.D.; Grimshaw, P.; Brennan, L.; Walkley, J.; Hills, A.P.; Howe, P.R.C.; Coates, A.M. Health-Related Quality of Life in Obese Children and Adolescents. Int. J. Obes. 2009, 33, 387–400. [Google Scholar] [CrossRef]

	



Cordero, M.L. Calidad de Vida Relacionada a La Salud de Niños y Niñas Rurales de Tucumán, Argentina (2015). Poblac. Salud Mesoam. 2019, 16, 72–101. [Google Scholar] [CrossRef]

	



Organización Mundial de la Salud. Obesidad y Sobrepeso. 2021. Available online: https://www.who.int/es/news-room/fact-sheets/detail/obesity-and-overweight (accessed on 1 June 2021).

	



Pakpour, A.H.; Chen, C.-Y.; Lin, C.-Y.; Strong, C.; Tsai, M.-C.; Lin, Y.-C. The Relationship between Children’s Overweight and Quality of Life: A Comparison of Sizing Me Up, PedsQL and Kid-KINDL. Int. J. Clin. Health Psychol. 2019, 19, 49–56. [Google Scholar] [CrossRef] [PubMed]

	



World Obesity Federation. Anual Review and Report. For the Year Ended 31 December 2020; World Obesity Federation: London, UK, 2021. [Google Scholar]

	



Vaquera, E.; Jones, R.; Marí-Klose, P.; Marí-Klose, M.; Cunningham, S.A. Unhealthy Weight among Children in Spain and the Role of the Home Environment. BMC Res. Notes 2018, 11, 591. [Google Scholar] [CrossRef]

	



Estudio Estudio de Vigilancia Del Crecimiento, Alimentación, Actividad Física, Desarrollo Infantil y Obesidad En España (ALADINO); Agencia Española de Consumo, Seguridad Alimentaria y Nutrición (AECOSAN): Madrid, Spain, 2015.

	



Estudio Estudio de Vigilancia Del Crecimiento, Alimentación, Actividad Física, Desarrollo Infantil y Obesidad En España (ALADINO); Agencia Española de Consumo, Seguridad Alimentaria y Nutrición (AECOSAN): Madrid, Spain, 2019.

	



Gomes, A.C.; Rebelo, M.A.B.; de Queiroz, A.C.; Herkrath, A.; Herkrath, F.J.; Vieira, J.M.R.; Pereira, J.V.; Vettore, M.V. Socioeconomic Status, Social Support, Oral Health Beliefs, Psychosocial Factors, Health Behaviours and Health-Related Quality of Life in Adolescents. Qual. Life Res. 2020, 29, 141–151. [Google Scholar] [CrossRef] [PubMed]

	



Lacy, K.E.; Allender, S.E.; Kremer, P.J.; de Silva-Sanigorski, A.M.; Millar, L.M.; Moodie, M.L.; Mathews, L.B.; Malakellis, M.; Swinburn, B.A. Screen Time and Physical Activity Behaviours Are Associated with Health-Related Quality of Life in Australian Adolescents. Qual. Life Res. 2012, 21, 1085–1099. [Google Scholar] [CrossRef] [PubMed]

	



Goldfield, G.S.; Cameron, J.D.; Murray, M.; Maras, D.; Wilson, A.L.; Phillips, P.; Kenny, G.P.; Hadjiyannakis, S.; Alberga, A.S.; Tulloch, H.; et al. Screen Time Is Independently Associated with Health-Related Quality of Life in Overweight and Obese Adolescents. Acta Paediatr. 2015, 104, E448–E454. [Google Scholar] [CrossRef] [PubMed]

	



Saunders, T.J.; Vallance, J.K. Screen Time and Health Indicators among Children and Youth: Current Evidence, Limitations and Future Directions. Appl. Health Econ. Health Policy 2017, 15, 323–331. [Google Scholar] [CrossRef] [PubMed]

	



Poitras, V.J.; Gray, C.E.; Borghese, M.M.; Carson, V.; Chaput, J.P.; Janssen, I.; Katzmarzyk, P.T.; Pate, R.R.; Gorber, S.C.; Kho, M.E.; et al. Systematic Review of the Relationships between Objectively Measured Physical Activity and Health Indicators in School-Aged Children and Youth. Appl. Physiol. Nutr. Metab. 2016, 41, S197–S239. [Google Scholar] [CrossRef]

	



Ruiz, J.R.; Castro-Pinero, J.; Artero, E.G.; Ortega, F.B.; Sjostrom, M.; Suni, J.; Castillo, M.J. Predictive Validity of Health-Related Fitness in Youth: A Systematic Review. Br. J. Sports Med. 2009, 43, 909–923. [Google Scholar] [CrossRef] [PubMed]

	



Bize, R.; Johnson, J.A.; Plotnikoff, R.C. Physical Activity Level and Health-Related Quality of Life in the General Adult Population: A Systematic Review. Prev. Med. 2007, 45, 401–415. [Google Scholar] [CrossRef]

	



Granger, C.L.; McDonald, C.F.; Berney, S.; Chao, C.; Denehy, L. Exercise Intervention to Improve Exercise Capacity and Health Related Quality of Life for Patients with Non-Small Cell Lung Cancer: A Systematic Review. Lung Cancer 2011, 72, 139–153. [Google Scholar] [CrossRef]

	



Hasenoehrl, T.; Keilani, M.; Komanadj, T.S.; Mickel, M.; Margreiter, M.; Marhold, M.; Crevenna, R. The Effects of Resistance Exercise on Physical Performance and Health-Related Quality of Life in Prostate Cancer Patients: A Systematic Review. Support Care Cancer 2015, 23, 2479–2497. [Google Scholar] [CrossRef]

	



Latimer-Cheung, A.E.; Pilutti, L.A.; Hicks, A.L.; Ginis, K.A.M.; Fenuta, A.M.; MacKibbon, K.A.; Motl, R.W. Effects of Exercise Training on Fitness, Mobility, Fatigue, and Health-Related Quality of Life Among Adults With Multiple Sclerosis: A Systematic Review to Inform Guideline Development. Arch. Phys. Med. Rehabil. 2013, 94, 1800–1828. [Google Scholar] [CrossRef] [PubMed]

	



Mishra, S.I.; Scherer, R.W.; Snyder, C.; Geigle, P.; Gotay, C. Are Exercise Programs Effective for Improving Health-Related Quality of Life Among Cancer Survivors? A Systematic Review and Meta-Analysis. Oncol. Nurs. Forum 2014, 41, E326–E342. [Google Scholar] [CrossRef]

	



Neto, M.G.; de Lacerda, F.F.R.; Lopes, A.A.; Martinez, B.P.; Saquetto, M.B. Intradialytic Exercise Training Modalities on Physical Functioning and Health-Related Quality of Life in Patients Undergoing Maintenance Hemodialysis: Systematic Review and Meta-Analysis. Clin. Rehabil. 2018, 32, 1189–1202. [Google Scholar] [CrossRef]

	



Parmenter, B.J.; Dieberg, G.; Phipps, G.; Smart, N.A. Exercise Training for Health-Related Quality of Life in Peripheral Artery Disease: A Systematic Review and Meta-Analysis. Vasc. Med. 2015, 20, 30–40. [Google Scholar] [CrossRef] [PubMed]

	



Tanaka, R.; Ozawa, J.; Kito, N.; Moriyama, H. Does Exercise Therapy Improve the Health-Related Quality of Life of People with Knee Osteoarthritis? A Systematic Review and Meta-Analysis of Randomized Controlled Trials. J. Phys. Ther. Sci. 2015, 27, 3309–3314. [Google Scholar] [CrossRef]

	



Tulloch, A.; Bombell, H.; Dean, C.; Tiedemann, A. Yoga-Based Exercise Improves Health-Related Quality of Life and Mental Well-Being in Older People: A Systematic Review of Randomised Controlled Trials. Age Ageing 2018, 47, 536–544. [Google Scholar] [CrossRef]

	



Wu, W.B.; Liu, X.D.; Wang, L.B.; Wang, Z.W.; Hu, J.; Yan, J.T. Effects of Tai Chi on Exercise Capacity and Health-Related Quality of Life in Patients with Chronic Obstructive Pulmonary Disease: A Systematic Review and Meta-Analysis. Int. J. Chron. Obstruct. Pulmon. Dis. 2014, 9, 1253–1263. [Google Scholar] [CrossRef]

	



Biddle, S.J.H.; Asare, M. Physical Activity and Mental Health in Children and Adolescents: A Review of Reviews. Br. J. Sports Med. 2011, 45, 886–895. [Google Scholar] [CrossRef]

	



Lubans, D.; Richards, J.; Hillman, C.; Faulkner, G.; Beauchamp, M.; Nilsson, M.; Kelly, P.; Smith, J.; Raine, L.; Biddle, S. Physical Activity for Cognitive and Mental Health in Youth: A Systematic Review of Mechanisms. Pediatrics 2016, 138, 13. [Google Scholar] [CrossRef]

	



Ministerio de Sanidad, Consumo y Bienestar Social, Gobierno de España Encuesta Nacional de Salud; The Ministry of Health, Consumption and Social Welfare: Madrid, Spain, 2017.

	



The Gallup Organization, E. Parents’ Views on the Mental Health of Their Child. Analytical Report; Directorate General Health and Consumers: Budapest, Hungary, 2009. [Google Scholar]

	



Ravens-Sieberer, U.; Erhart, M.; Rajmil, L.; Herdman, M.; Auquier, P.; Bruil, J.; Power, M.; Duer, W.; Abel, T.; Czemy, L.; et al. Reliability, Construct and Criterion Validity of the KIDSCREEN-10 Score: A Short Measure for Children and Adolescents’ Well-Being and Health-Related Quality of Life. Qual. Life Res. 2010, 19, 1487–1500. [Google Scholar] [CrossRef]

	



The KidScreen Group Europe. The KIDSCREEN Questionnaires: Quality of Life Questionnaires for Children and Adolescents Handbook; Pabst Science Publ: Lengerich, Germany, 2006. [Google Scholar]

	



Aymerich, M.; Berra, S.; Guillamón, I.; Herdman, M.; Alonso, J.; Ravens-Sieberer, U.; Rajmil, L. Development of the Spanish Version of the KIDSCREEN, a Questionnaire of Quality of Life for Child and Adolescent Population. Gac. Sanit. 2005, 19, 93–102. [Google Scholar] [CrossRef] [PubMed]

	



Craig, C.L.; Marshall, A.L.; Sjöström, M.; Bauman, A.E.; Booth, M.L.; Ainsworth, B.E.; Pratt, M.; Ekelund, U.; Yngve, A.; Sallis, J.F.; et al. International Physical Activity Questionnaire: 12-Country Reliability and Validity. Med. Sci. Sports Exerc. 2003, 35, 1381–1395. [Google Scholar] [CrossRef]

	



Chen, G.; Stevens, K.; Rowen, D.; Ratcliffe, J. From KIDSCREEN-10 to CHU9D: Creating a Unique Mapping Algorithm for Application in Economic Evaluation. Health Qual. Life Outcomes 2014, 12, 11. [Google Scholar] [CrossRef]

	



Gallego-Méndez, J.; Perez-Gomez, J.; Calzada-Rodríguez, J.I.; Denche-Zamorano, Á.M.; Mendoza-Muñoz, M.; Carlos-Vivas, J.; Garcia-Gordillo, M.Á.; Adsuar, J.C. Relationship between Health-Related Quality of Life and Physical Activity in Children with Hyperactivity. Int. J. Environ. Res. Public Health 2020, 17, 2804. [Google Scholar] [CrossRef] [PubMed]

	



Mondragón, M.A. Uso de La Correlación de Spearman En Un Estudio de Intervención En Fisioterapia. Mov. Científico 2014, 8, 98–104. [Google Scholar] [CrossRef]

	



McMahon, E.M.; Corcoran, P.; O’Regan, G.; Keeley, H.; Cannon, M.; Carli, V.; Wasserman, C.; Hadlaczky, G.; Sarchiapone, M.; Apter, A.; et al. Physical Activity in European Adolescents and Associations with Anxiety, Depression and Well-Being. Eur. Child Adolesc. Psychiatry 2017, 26, 111–122. [Google Scholar] [CrossRef] [PubMed]

	



Trost, S.G.; Pate, R.R.; Sallis, J.F.; Freedson, P.S.; Taylor, W.C.; Dowda, M.; Sirard, J. Age and Gender Differences in Objectively Measured Physical Activity in Youth. Med. Sci. Sports Exerc. 2002, 34, 350–355. [Google Scholar] [CrossRef] [PubMed]

	



Pearce, M.S.; Basterfield, L.; Mann, K.D.; Parkinson, K.N.; Adamson, A.J.; Reilly, J.J.; Gateshead Millennium, S. Early Predictors of Objectively Measured Physical Activity and Sedentary Behaviour in 8–10 Year Old Children: The Gateshead Millennium Study. PLoS ONE 2012, 7, e37975. [Google Scholar] [CrossRef]

	



Telford, R.M.; Telford, R.D.; Olive, L.S.; Cochrane, T.; Davey, R. Why Are Girls Less Physically Active than Boys? Findings from the LOOK Longitudinal Study. PLoS Med. 2016, 11, e0150041. [Google Scholar] [CrossRef]

	



Eiser, C.; Morse, R. The Measurement of Quality of Life in Children: Past and Future Perspectives. J. Dev. Behav. Pediatr. 2001, 22, 248–256. [Google Scholar] [CrossRef]

	



Ravens-Sieberer, U.; Ellert, U.; Erhart, M. Health-Related Quality of Life of Children and Adolescents in Germany. Norm Data from the German Health Interview and Examination Survey (KiGGS). Bundesgesundheitsblatt Gesundh. Gesundh. 2007, 50, 810–818. [Google Scholar] [CrossRef]

	



Palacio-Vieira, J.A.; Villalonga-Olives, E.; Valderas, J.M.; Espallargues, M.; Herdman, M.; Berra, S.; Alonso, J.; Rajmil, L. Changes in Health-Related Quality of Life (HRQoL) in a Population-Based Sample of Children and Adolescents after 3 Years of Follow-Up. Qual. Life Res. 2008, 17, 1207–1215. [Google Scholar] [CrossRef] [PubMed]

	



Ellert, U.; Ravens-Sieberer, U.; Erhart, M.; Kurth, B.M. Determinants of Agreement between Self-Reported and Parent-Assessed Quality of Life for Children in Germany-Results of the German Health Interview and Examination Survey for Children and Adolescents (KiGGS). Health Qual. Life Outcomes 2011, 9, 11. [Google Scholar] [CrossRef] [PubMed]

	



Meyer, M.; Oberhoffer, R.; Hock, J.; Giegerich, T.; Muller, J. Health-Related Quality of Life in Children and Adolescents: Current Normative Data, Determinants and Reliability on Proxy-Report. J. Paediatr. Child Health 2016, 52, 628–631. [Google Scholar] [CrossRef]

	



Ravens-Sieberer, U.; Erhart, M.; Wille, N.; Bullinger, M.; Grp, B.S. Health-Related Quality of Life in Children and Adolescents in Germany: Results of the BELLA Study. Eur. Child Adolesc. Psychiatry 2008, 17, 148–156. [Google Scholar] [CrossRef] [PubMed]

	



Riddoch, C.J.; Andersen, L.B.; Wedderkopp, N.; Harro, M.; Klasson-Heggebo, L.; Sardinha, L.B.; Cooper, A.R.; Ekelund, U. Physical Activity Levels and Patterns of 9-and 15-Yr-Old European Children. Med. Sci. Sports Exerc. 2004, 36, 86–92. [Google Scholar] [CrossRef] [PubMed]

	



Ridley, K.; Zabeen, S.; Lunnay, B.K. Children’s Physical Activity Levels during Organised Sports Practices. J. Sci. Med. Sport 2018, 21, 930–934. [Google Scholar] [CrossRef] [PubMed]

	



Witt, P.A.; Dangi, T.B. Why Children/Youth Drop Out of Sports. J. Park Recreat. Adm. 2018, 36, 191–199. [Google Scholar] [CrossRef]

	



Martinez, A.J.; Gallardo, A.M.; Garcia-Tascon, M.; Segarra, E. Analysis of Participation in the Schoolar Sports’ (9–18 Years) Promotion the Sport Program in the Region of Murcia. J. Sport Health Res. 2018, 10, 101–115. [Google Scholar]

	



Rutten, C.; Boen, F.; Seghers, J. Changes in Physical Activity and Sedentary Behavior during the Transition from Elementary to Secondary School. J. Phys. Act. Health 2014, 11, 1607–1613. [Google Scholar] [CrossRef]

	



Kim, M.; Cardinal, B.J.; Yun, J. Enhancing Student Motivation in College and University Physical Activity Courses Using Instructional Alignment Practices. J. Phys. Educ. Recreat. Danc. 2015, 86, 33–38. [Google Scholar] [CrossRef]

	



Lamoneda-Prieto, J.; Huertas-Delgado, F.J. Sport Motivation in the Transition from Primary to Secondary School. Agora Para Educ. Fis. Deporte 2017, 19, 88–101. [Google Scholar]

	



Finne, E.; Bucksch, J.; Lampert, T.; Kolip, P. Physical Activity and Screen-Based Media Use: Cross-Sectional Associations with Health-Related Quality of Life and the Role of Body Satisfaction in a Representative Sample of German Adolescents. Health Psychol. Behav. Med. 2013, 1, 15–30. [Google Scholar] [CrossRef] [PubMed]

	



Galán, I.; Boix, R.; Medrano, M.J.; Ramos, P.; Rivera, F.; Pastor-Barriuso, R.; Moreno, C. Physical Activity and Self-Reported Health Status among Adolescents: A Cross-Sectional Population-Based Study. BMJ Open 2013, 3, e002644. [Google Scholar] [CrossRef]

	



Chen, X.L.; Sekine, M.; Hamanishi, S.; Wang, H.B.; Gaina, A.; Yamagami, T.; Kagamimori, S. Lifestyles and Health-Related Quality of Life in Japanese School Children: A Cross-Sectional Study. Prev. Med. 2005, 40, 668–678. [Google Scholar] [CrossRef]

	



Wu, X.Y.; Han, L.H.; Zhang, J.H.; Luo, S.; Hu, J.W.; Sun, K. The Influence of Physical Activity, Sedentary Behavior on Health-Related Quality of Life among the General Population of Children and Adolescents: A Systematic Review. PLoS ONE 2017, 12, e0187668. [Google Scholar] [CrossRef] [PubMed]

	



Gopinath, B.; Hardy, L.L.; Baur, L.A.; Burlutsky, G.; Mitchell, P. Physical Activity and Sedentary Behaviors and Health-Related Quality of Life in Adolescents. Pediatrics 2012, 130, E167–E174. [Google Scholar] [CrossRef] [PubMed]

	



World Health Organization. Global Recommendations on Physical Activity for Health; WHO: Genève, Switzerland, 2010; ISBN 978-92-4-159997-9. [Google Scholar]

	



Morales, P.F.; Sanchez-Lopez, M.; Moya-Martinez, P.; Garcia-Prieto, J.C.; Martinez-Andres, M.; Garcia, N.L.; Martinez-Vizcaino, V. Health-Related Quality of Life, Obesity, and Fitness in Schoolchildren: The Cuenca Study. Qual. Life Res. 2013, 22, 1515–1523. [Google Scholar] [CrossRef]

	



Donnelly, J.E.; Hillman, C.H.; Castelli, D.; Etnier, J.L.; Lee, S.; Tomporowski, P.; Lambourne, K.; Szabo-Reed, A.N. Physical Activity, Fitness, Cognitive Function, and Academic Achievement in Children: A Systematic Review. Med. Sci. Sports Exerc. 2016, 48, 1197–1222. [Google Scholar] [CrossRef] [PubMed]

	



Tremblay, M.S.; LeBlanc, A.G.; Kho, M.E.; Saunders, T.J.; Larouche, R.; Colley, R.C.; Goldfield, G.; Gorber, S.C. Systematic Review of Sedentary Behaviour and Health Indicators in School-Aged Children and Youth. Int. J. Behav. Nutr. Phys. Act. 2011, 8, 22. [Google Scholar] [CrossRef]

	



Costigan, S.A.; Barnett, L.; Plotnikoff, R.C.; Lubans, D.R. The Health Indicators Associated With Screen-Based Sedentary Behavior Among Adolescent Girls: A Systematic Review. J. Adolesc. Health 2013, 52, 382–392. [Google Scholar] [CrossRef]

	



Hoare, E.; Milton, K.; Foster, C.; Allender, S. The Associations between Sedentary Behaviour and Mental Health among Adolescents: A Systematic Review. Int. J. Behav. Nutr. Phys. Act. 2016, 13, 22. [Google Scholar] [CrossRef] [PubMed]

	



Herman, K.M.; Hopman, W.M.; Sabiston, C.M. Physical Activity, Screen Time and Self-Rated Health and Mental Health in Canadian Adolescents. Prev. Med. 2015, 73, 112–116. [Google Scholar] [CrossRef]

	



Eime, R.M.; Young, J.A.; Harvey, J.T.; Charity, M.J.; Payne, W.R. A Systematic Review of the Psychological and Social Benefits of Participation in Sport for Children and Adolescents: Informing Development of a Conceptual Model of Health through Sport. Int. J. Behav. Nutr. Phys. Act. 2013, 10, 21. [Google Scholar] [CrossRef]

	



Booth, F.W.; Roberts, C.K.; Laye, M.J. Lack of Exercise Is a Major Cause of Chronic Diseases. Compr. Physiol. 2012, 2, 1143–1211. [Google Scholar] [PubMed]

	



Sigvartsen, J.; Gabrielsen, L.E.; Abildsnes, E.; Stea, T.H.; Omfjord, C.S.; Rohde, G. Exploring the Relationship between Physical Activity, Life Goals and Health-Related Quality of Life among High School Students: A Cross-Sectional Study. BMC Public Health 2016, 16, 9. [Google Scholar] [CrossRef] [PubMed]

	



Gianicolo, E.A.L.; Eichler, M.; Muensterer, O.; Strauch, K.; Blettner, M. Methods for Evaluating Causality in Observational Studies. Dtsch. Aerzteblatt Online 2020, 117, 101. [Google Scholar] [CrossRef] [PubMed]








[image: Ijerph 18 09418 g001 550] 





Figure 1. Schematic diagram of main variables and constructs of the study. 
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Table 1. Descriptive statistics for age, HRQoL and physical activity for total sample and by sex and age.
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Variables

	
Total

	
p *

	
Boys

	
p *

	
Girls

	
p *

	
p **




	
Age

	
8–12 (N = 2205)

	
13–14 (N = 992)

	
8–14 (N = 3197)

	
8–12 (N = 1119)

	
13–14 (N = 491)

	
8–14 (N = 1610)

	
8–12 (N = 1086)

	
13–14 (N = 501)

	
8–14 (N = 1587)






	
Median (IR)

	
10.00 (2)

	
13.00 (1)

	
11.00 (4)

	
n/a

	
10.00 (2)

	
13.00 (1)

	
11.00 (4)

	
n/a

	
10.00 (2)

	
14.00 (1)

	
11.00 (3)

	
n/a

	
0.448




	
Mean (SD)

	
10.11 (1.41)

	
13.50 (0.50)

	
11.16 (1.97)

	

	
10.10 (1.40)

	
13.49 (0.50)

	
11.14 (1.97)

	

	
10.12 (1.42)

	
13.50 (0.50)

	
11.19 (1.98)

	




	
PA




	
Median (IR)

	
3.00 (2)

	
3.00 (2)

	
3.00 (2)

	
0.526

	
3.00 (2)

	
3.00 (2)

	
3.00 (2)

	
0.041

	
3.00 (2)

	
3.00 (2)

	
3.00 (2)

	
0.008

	
<0.001




	
Mean (SD)

	
2.90 (1.03)

	
2.85 (1.09)

	
2.88 (1.05)

	

	
3.04 (0.98)

	
3.12 (1.00)

	
3.06 (0.99)

	

	
2.75 (1.06)

	
2.59 (1.12)

	
2.70 (1.08)

	




	
Mquality




	
Median (IR)

	
90.00 (12.50)

	
87.50 (15.00)

	
90.00 (12.50)

	
<0.001

	
90.00 (12.50)

	
87.50 (15.00)

	
90.00 (12.50)

	
0.085

	
90.00 (12.50)

	
87.50 (15.00)

	
90.00 (12.50)

	
<0.001

	
0.266




	
Mean (SD)

	
87.98 (10.30)

	
86.23 (11.20)

	
87.43 (10.62)

	

	
87.57 (10.59)

	
86.61 (10.70)

	
87.27 (10.63)

	

	
88.40 (9.97)

	
85.86 (11.67)

	
87.60 (10.60)

	




	
Mapping Chu9d




	
Median (IR)

	
0.99 (0.10)

	
0.97 (0.12)

	
0.97 (0.11)

	
<0.001

	
0.97 (0.11)

	
0.97 (0.11)

	
0.97 (0.11)

	
0.034

	
0.99 (0.11)

	
0.97 (0.12)

	
0.98 (0.10)

	
<0.001

	
0.039




	
Mean (SD)

	
0.97 (0.08)

	
0.96 (0.09)

	
0.97 (0.08)

	

	
0.97 (0.08)

	
0.96 (0.09)

	
0.97 (0.08)

	

	
0.98 (0.08)

	
0.96 (0.09)

	
0.97 (0.08)

	








IR: interquartile range; SD: Standard deviation; Mapping Chu9d: Mapping Child Health Utility instrument; PA: Physical activity; p *: Between-age multiple comparison p-value for the total sample and for boys and girls, respectively; p **: Between-sex comparison p-value.
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Table 2. Relationship between HRQoL and PA practice frequency.
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PA

	

	
Mquality

	
PA

	
Medians Dif

	
Means Dif

	
p *

	
p **

	
Mapping Chu9d

	
PA

	
Medians Dif

	
Means Dif

	
p *

	
p **






	
1

	
Median (IR)

	
87.50 (15)

	
2

	
−2.50

	
−3.16

	
<0.001

	
<0.001

	
0.967 (0.117)

	
2

	
−0.006

	
−0.019

	
<0.001

	
<0.001




	
Mean (SD)

	
84.23 (12.46)

	
3

	
0.00

	
−2.68

	
0.002

	
0.944 (0.967)

	
3

	
−0.006

	
−0.025

	
<0.001




	
4

	
−2.50

	
−4.93

	
<0.001

	
4

	
−0.027

	
−0.037

	
<0.001




	
2

	
Median (IR)

	
90 (17.5)

	
1

	
2.50

	
3.16

	
<0.001

	
<0.001

	
0.973 (0.111)

	
1

	
0.006

	
0.019

	
<0.001

	
<0.001




	
Mean (SD)

	
87.39 (11.17)

	
3

	
2.50

	
0.48

	
0.04

	
0.963 (0.09)

	
3

	
0.000

	
−0.005

	
0.956




	
4

	
0.00

	
−1.77

	
0.006

	
4

	
−0.021

	
−0.018

	
<0.001




	
3

	
Median (IR)

	
87.50 (15)

	
1

	
0.00

	
2.68

	
<0.001

	
0.002

	
0.973 (0.107)

	
1

	
0.006

	
0.025

	
<0.001

	
<0.001




	
Mean (SD)

	
86.91 (9.74)

	
2

	
−2.50

	
−0.48

	
0.04

	
0.968 (0.077)

	
2

	
0.000

	
0.005

	
0.956




	
4

	
−2.50

	
−2.25

	
<0.001

	
4

	
−0.021

	
−0.013

	
<0.001




	
4

	
Median (IR)

	
90 (12.5)

	
1

	
2.50

	
4.93

	
<0.001

	
<0.001

	
0.995 (0.108)

	
1

	
0.027

	
0.037

	
<0.001

	
<0.001




	
Mean (SD)

	
89.16 (9.88)

	
2

	
0.00

	
1.77

	
0.006

	
0.981 (0.073)

	
2

	
0.021

	
0.018

	
<0.001




	
3

	
2.50

	
2.25

	
<0.001

	
3

	
0.021

	
0.013

	
<0.001








IR: interquartile range; SD: Standard deviation; Mapping Chu9d: Mapping Child Health Utility instrument; PA: Physical activity. * Global Kruskal–Wallis for p < 0.001 was obtained through using either Mquality or Mapping Chu9d (HRQoL scores) as an answer and PA levels from 1 to 4 (frequency of physical activity performed by the child) as a factor. ** Post hoc analysis applying Bonferroni’s correction factor in the Mann–Whitney U test having p = 0.01. Mquality: variable that assesses HRQoL levels by a score from 0 to 100. Mapping Chu9d: variable that evaluates HRQoL on a 0–1 scale. PA: frequency of physical activity performed by the child whose value is collected on a scale of 1 to 4 (established response levels for K61). Mean dif: the difference between the average values of Mquality or Mapping Chu9d variables for each PA level (from 1 to 4). Medians dif: the difference between the medians of Mquality or Mapping Chu9d for each PA level (from 1 to 4).
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Table 3. Analysis of HRQoL values for the Mquality and Mapping Chu9d variables by comparing students who do little or no physical activity and those who do physical activity several times a week.
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Variables

	
Not Participate in Physical Activity or Do Occasionally/Several Times a Month (N = 2046)

	
Participate in Physical Activity Several Times a Week (N = 1151)

	
p






	
Mquality

	

	

	
<0.001




	
Median (IR)

	
87.50 (15)

	
90 (12.5)




	
Mean (SD)

	
86.47 (10.89)

	
89.16 (9.89)




	
Mapping Chu9d

	

	

	
<0.001




	
Median (IR)

	
0.97 (0.111)

	
0.99 (0.108)




	
Mean (SD)

	
0.96 (0.086)

	
0.98 (0.073)








IR: interquartile range; SD: Standard deviation; Mapping Chu9d: Mapping Child Health Utility instrument. Non-parametric Mann–Whitney U test for p < 0.001. Mquality: variable that assess HRQoL levels by a score from 0 to 100. Mapping Chu9d: variable that evaluates HRQoL on a 0–1 scale. Do not participate in physical activity or do it occasionally/several times a month: values 1–3 in PA. Do participate in physical activity several times a week: value 4 in PA.
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Table 4. Association between HRQoL (Mquality and Mapping Chu9d) and PA.
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	Mquality
	PA rho
	p
	Mapping Chu9d
	PA rho
	p





	Total sample
	0.124
	<0.001
	Total sample
	0.122
	<0.001



	Boys (total)
	0.142
	<0.001
	Boys (total)
	0.142
	<0.001



	8–12 years
	0.130
	<0.001
	8–12
	0.119
	<0.001



	13–14 years
	0.173
	<0.001
	13–14
	0.201
	<0.001



	Girls (total)
	0.123
	<0.001
	Girls (total)
	0.123
	<0.001



	8–12 years
	0.089
	0.003
	8–12
	0.100
	0.001



	13–14 years
	0.174
	<0.001
	13–14
	0.153
	0.001







Mapping Chu9d: Mapping Child Health Utility instrument as the variable that evaluates HRQoL on a 0–1 scale; PA: Physical activity, as frequency of physical activity performed by the child whose value is collected on a scale of 1 to 4 (established response levels for K61). Mquality: variable that assesses HRQoL levels by a score from 0 to 100.
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