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The measure of daily physical activity (PA) is one of the most important topics in the field of health promotion. In addition, self-efficacy and enjoyment are significant factors that can foster adherence to physical activity during a person’s lifetime. The present study aims to assess the validity and reliability of Physical Activity Questionnaire for Older Children-Italian version (PAQ-C-It) in a sample of normal weight, overweight, and obese children. Three studies were conducted to assess the (1) general characteristics of PAQ-C-It, (2) model fit and construct validity between PA, self-efficacy, and enjoyment, and (3) reliability and construct validity of PAQ-C-It in normal weight, overweight, and obese children. The sample involved a total of 914, 500, and 600 children (male = 466, female = 448) attending first grade of secondary school (age = 11–13 years), in the first, second and third study, respectively. Children were asked to respond to three scales: Physical Activity Questionnaire for Older Children (PAQ-C-It), the Perceived Physical Ability Scale (PPAS), and Physical Activity Enjoyment Scale (PACES). Then, explorative and confirmatory factor analyses were conducted to assess the validity and reliability of the PAQ-C-It by relating results with those of the other scales. The analysis showed acceptable value and internal consistency of items for the subscales (α > 0.7), as well as the average variance extracted (>0.5) in both normal weight, overweight, and obese children. The results of the present study show that PAQ-C-It can be applied in the field of physical activity to measure adherence to physical activity and healthy behaviors. Moreover, self-efficacy and enjoyment are significant factors that can best promote adherence to PA. The present study can extend our knowledge about PAQ-C-It and open up new research avenues for driving interventions aimed at reducing sedentary behavior and improving PA in overweight and obese children.
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1 Introduction

The benefits of physical activity (PA) from infancy to adulthood have been widely documented in international literature (Malm et al., 2019; Singh et al., 2020). Among them, there was an improvement in the functioning of the cardiovascular, respiratory, and immune systems (Barker et al., 2018), better neural adaptations and brain development (Di Liegro et al., 2019; Hillman et al., 2019), muscles and bones health, body weight management, and improve metabolism (Bourdier et al., 2023; Julian et al., 2022). Moreover, active lifestyles and adherence to physical activity during the lifetime lead to the reduction of cardiovascular diseases, type 2 diabetes, and other metabolic diseases (Barry et al., 2022), several types of cancer, that is, colon, stomach, lung, and bladder (Mao et al., 2022), and reduction in anxiety, stress, and depression (Singh et al., 2023). Despite the latest WHO guidelines (Bull et al., 2020) recommending a daily practice of at least 60 min of moderate to vigorous physical activity (MVPA) for children and adolescents, recent epidemiological studies showed that a large percentage of boys and girls (11–17 years) do not engage in enough physical activity because of the growing adoption of sedentary lifestyles and activities (Guthold et al., 2020; World Health Organization, 2023) so much that it has been defined as one of the most important health problems of the 21st century (Katzmarzyk, 2023; Blair, 2009). These data are even more worrying if considered in the light of the effects of the recent COVID-19 pandemic. During lockdown, restrictive measures and quarantine have led to a further reduction in physical activity levels (Caputo and Reichert, 2020; Robinson et al., 2021; Zenic et al., 2020), and the corresponding increase in depression, anxiety, and eating disorders in the younger population (Puccinelli et al., 2021; Ingram et al., 2020). Participation in physical activities contributes to motor skills development, necessary precursors of healthy lifestyles, sports participation, and different experiences increasing the quantitative and qualitative opportunities to be physically active (Hulteen et al., 2018). Therefore, the assessment of levels of physical activity represents an unavoidable need, especially in developmental age.

In scientific research, and especially in the educational sciences, levels of physical activity (how much I move) are often used as a mediating variable or as a means by which to explain the positive effects on health status in terms of physical fitness (Neil-Sztramko et al., 2021), psychological correlates, such as enjoyment, self-perception, and motivation (Kelso et al., 2020), cognitive function (Biino et al., 2023), and academic achievement (Heemskerk et al., 2023). However, a gold standard to assess the physical activity levels in children and adolescents does not exist yet. Several systematic reviews and meta-analyses are classified subjective (i.e., direct observation and self-report) and objective (i.e., direct and indirect calorimetry, accelerometry, and doubly labelled water) measures of physical activity, each one characterized by strengths and weakness (Kohl et al., 2000; Sirard and Pate, 2001; Sedlačík et al., 2023). Subjective tools, such as diaries and self-report, are often simple and low-cost methods compared to accelerometers and direct/indirect calorimetry. Moreover, they can be easily accessible, available for large samples, and show good validity and reliability as well as objective tools (Schmidt et al., 2008). However, since they are influenced by several factors, such as memory, race, and psychological mood, the results can be affected and not always accurate (Marasso et al., 2021).

On this topic, the Physical Activity Questionnaire for Older Children (PAQ-C) has been developed as valid tools to evaluate physical activity in primary schoolchildren of 4th to 8th grade (8–14 years) (Crocker et al., 1997; Kowalski et al., 1997). The questionnaire investigates the measures of moderate to vigorous physical activity during the school year, recalling activities performed in the last 7 days, so it is not appropriate to assess physical activity during holidays or summer (Crocker et al., 1997; Kowalski et al., 1997; Kowalski et al., 2004). The instrument consists of nine items (the questionnaire also has an item 10, but it is not considered for the calculation of total physical activity score), as follows:

• Item 1 (spare physical activity): children were asked to check how many times they practiced each activity during the last 7 days.

• Items 2 to 8: they refer to engagement during physical education, recess, lunch, right after school, evening, weekends, and personal physical activity profile description.

• Item 9: it describes physical activity during each day of the week.

Each item score ranged from 1 to 5 points. The composite score for items 1 and 9 can be obtained through the mean of all the activities and weekdays, respectively, and PAQ-C summary score is carried out by taking the mean of all the nine items (Kowalski et al., 2004). In addition to the assessment of general psychometric properties (Crocker et al., 1997; Kowalski et al., 1997), studies have evaluated PAQ-C validity and reliability in different countries and population, including those with special clinical conditions (Moore et al., 2007; Wang et al., 2016; Mohd Zaki et al., 2016; Gobbi et al., 2016; Voss et al., 2017; Isa et al., 2019; Cuberek et al., 2021; Sirajudeen et al., 2022; Makai et al., 2023). Despite the evidence, to the best of our knowledge, there’s a lack of evidence supporting the validity and reliability of PAQ-C-It in overweight and obese children. The present contribution provides three studies (study 1: explorative factor analysis; study 2: construct validity for PAQ-C-It, self-efficacy and enjoyment, and study 3: psychometric properties of PAQ-C-It and two questionnaires for self-efficacy and enjoyment in overweight and obese children) to expand the knowledge and theoretical framework for measuring physical activity with PAQ-C-It in both overweight and obese children.

The present study is divided into three substitutes: the first is aimed at providing factor analysis of PAQ-C-It, the second is aimed at assessing structural and construct validity between PAQ-C, and two validated questionnaires on self-efficacy and enjoyment, and the third is aimed at evaluating the reliability and structural validity of three mentioned questionnaires in normal weight, overweight, and obese children.



2 Study 1


2.1 Aim and procedure

Study 1 aims to assess the general characteristics, reliability, and internal validity of PAQ-C-It. For this cross-sectional study, the sample (N = 914, male = 466, female = 448, age = 11–13 years) has been recruited from “Regional Observatory of Motor Development Project” aimed at first-grade secondary schools in the Apulia region. A total of 914 children were selected using consecutive sampling with the following eligibility criteria to ensure better representation of the population: age 11–13 years and no cognitive or physical disability. Children were asked to complete an online version of the Italian version of PAQ-C-It questionnaire validated in previous the study by Gobbi et al. (2016) at school using computer or tablet and supervised by the teacher.

Before starting the assessment, PE teachers were involved in three training meetings (for a total of 9 h) to explain and standardize the assessment procedure. Data collection was carried out between October and November 2023, after receiving informed consent by the students involved.



2.2 Statistical analysis

In addition to mean and standard deviation, the sample’s descriptive profile was carried out reporting minimum, maximum, and 95% confidence interval mean. For understanding the latent structure of the Physical Activity Questionnaire, an explorative factor analysis (EFA) was carried out to outline the meaningful factors and structural validity. Before starting analysis, the Kaiser–Meyer–Olkin (KMO) was used to assess the measures of sample adequacy (MSA). A value from 0.5 to 1 was considered acceptable. Then, Bartlett’s test of sphericity was used to determine if the correlation matrix is not an identity matrix (p < 0.05). Multicollinearity was also assessed carrying out the correlation matrix between predictors. After verifying the EFA requirements, the principal component analysis based on Kaiser’s criteria (eigenvalue >1) and varimax rotation has been performed. Cronbach’s α coefficient was calculated for the reliability analysis, with α-values greater than 0.70 considered acceptable for the purposes of this study. The minimum factor loading criteria was set to 0.50. Furthermore, root mean square error of approximation (RMESA), standardized root mean square residual (SRMSR), comparative fit index (CFI), Tucker–Lewis index (TLI), and Bayesian information criterion (BIC) were also carried out to assess the general model fit. All statistical analysis has been conducted with SPSS version 26 and JASP. The significant index was set at p < 0.01.



2.3 Results of study 1

To assess the theoretical structure of PAQ-C-It, an EFA has been performed for evaluating the general characteristics, reliability, and internal consistency of factorial structure. The results from descriptive statistics are summarized in Table 1.



TABLE 1 Descriptive statistics.
[image: Table1]

Bartlett’s test (χ2 = 2986.760; n = 36) (p < 0.01) confirmed that the sample correlation matrix was not an identity matrix, and since MSA value was above 0.5 (MSA = 0.879), the appropriateness of the data for factor analysis is confirmed, and it can be inferred that sample is adequate to conduct further analysis. Cronbach’s α (0.826) highlighted that model 1 has good reliability for EFA, and a significant correlation was observed between predictors with Pearson’s r < 0.08, leading to the assumption that multicollinearity is not an issue (Table 2).



TABLE 2 Correlation between predictors and multicollinearity.
[image: Table2]

Factors were extracted by using the principal component analysis (PCA) and varimax rotation for getting non-overlapping factors. In this model, two factors were extracted, and the amount of the variance explained by these factors was about 48%. The eigenvalues of each factor have been reported: 4.045 for the first factor and 1.235 for the second, respectively (Table 3).



TABLE 3 Factors extraction.
[image: Table3]

The factor loadings for all the variables have been reported in Table 4 after using varimax rotation. Variables with factor loadings of 0.5 or more have been retained in the factors. Only PAQ-C-It2 item showed a factor loading of 0.314, which is lower than the expected value of 0.5.



TABLE 4 Factor loadings applying varimax rotation.
[image: Table4]

However, additional fit indices showed a good model fit, so the authors decided to include item 2 in further analysis. As can be seen in Table 5, the root mean square error of approximation (RMSEA) was 0.070, which is in line with the recommended value of <0.080. The standardized root mean square residual (SRMSR) was less than the critical value of 0.10, and both comparative fit index (CFI) and Tucker–Lewis index (TLI) were above the suggested value of 0.90, showing a good model fit. Moreover, a negative and small Bayesian information criterion (BIC) value can be considered acceptable for the present analysis.



TABLE 5 Godness of fit indices.
[image: Table5]




3 Study 2


3.1 Aim and procedure

The findings revealed the mediating role of self-efficacy and enjoyment in enhancing and maintaining adherence to physical activity in children and adolescents (Crocker et al., 2000; Klos et al., 2020; Henning et al., 2022; Greule et al., 2024). Playful activities and high physical self-perception are both predictors of higher intrinsic motivation in PA (Ruiz-Montero et al., 2020). In this regard, study 2 aimed to assess the psychometric properties of the PAQ-C-It and construct validity with enjoyment and physical self-efficacy in a sample of 11- to 13-year-old children. The sample’s recruitment, data collection, and physical education (PE) teachers’ training were similar to the previous study. In this study, a total of 500 children completed an online version of the PAQ-C-It (Gobbi et al., 2016), Perceived Physical Ability Scale (Bortoli and Robazza, 1997), and Physical Activity Enjoyment Scale (PACES; Carraro et al., 2008) in addition to PA, self-efficacy, and enjoyment, respectively.



3.2 Statistical analysis

The exploratory factor analysis were conducted to assess the structural validity of PAQ-C It and construct validity has been calculated through a correlation between PAQ-C It, PACES, and SE. In addition to descriptive statistics, the principal component analysis was conducted to examine the interrelation between latent variables. Cronbach’s α coefficient was determined and the items-total correlation was performed. Furthermore, composite reliability (CR) value (≥0.70) and average variance extracted (AVE) value (≥0.50) were also carried out to test the questionnaire construct reliability and convergent validity. The construct validity was assessed through Pearson’s r coefficient between PAQ-C-It, PPAS, and PACES to highlight the significant relation between constructs and interpreting the results as follows: r < 0.30 = small correlation, 0.30 < r < 0.50 = medium correlation, and r > 0.50 = large correlation. All statistical analysis has been conducted with SPSS version 26 and JASP. The significant index was set at p < 0.01.



3.3 Results of study 2

Descriptive statistic was reported for anthropometric data and questionnaires (Table 6).



TABLE 6 Anthropometric characteristics and questionnaires’ descriptive statistics.
[image: Table6]

The authors performed exploratory factor analysis to validate the nine-item Italian version of PAQ-C-It. The results revealed a two-factor model (Table 7). Using the maximum likelihood, factor loading for PAQ-C-It factor 1 showed an acceptable magnitude (>0.30) for all items, except for PAQ-C-It1. However, since all the indices were in the expected direction (AVE >0.50, CRI >0.6), the authors decided to keep Item 1 in the model. For factor 2, factor loadings, AVE, and CRI were all above the recommended value. Internal consistency for the two factors was acceptable, with α > 0.80, with the item showing moderate to strong item-total correlation (r ranged from 0.413 to 0.822, p < 0.01). Then, researchers performed EFA for PPAS and PACES questionnaires (Table 7). EFA on PPAS produced a two-factor model, positive (factor 1) and negative (factor 2) items, respectively. All items in the two subscales showed factor loadings index above the suggested value. Since CRI ranged from 0.833 to 0.868 for factors 1 and 2, respectively, reliability as well as convergent validity can be demonstrated (AVE value were >0.50). Item-total correlation was also significant for all variables (r ranged from 0.576 to 0.685, p < 0.01), and Cronbach α suggested good internal consistency.



TABLE 7 Measurement model.
[image: Table7]

PACES analysis revealed a two-factors model: positive (item 1-4-6-8-9-10-11-14-15) and negative scale (item 2-3-5-7-12-13-16). Cronbach α exceeded the recommended value of 0.7 for both factors 1 and 2. Moreover, even if AVE was less than the threshold value of 0.5, good composite reliability (CRIfactor 1 = 0.870, CRIfactor 2 = 0.823) and convergent validity of the model can be considered adequate. CITs highlighted significant values ranging from 0.420 to 0.685, with p < 0.01.

Finally, various indices have been used to assess model fit for each questionnaire, indicating moderate to good fit (Table 8).



TABLE 8 Model Fit.
[image: Table8]

PAQ-C-It construct validity (Table 9) has been assessed through a significant correlation with PPAS (r = 0.327, p < 0.001) and PACES (r = 0.258, p < 0.001).



TABLE 9 Construct validity assessment.
[image: Table9]




4 Study 3


4.1 Aim and procedure

The personal physical appearance and weight bias internalization could affect people’s enjoyment, leading to a lower adherence to physical and sports activities (Bevan et al., 2021). Moreover, poor individual motivation and self-efficacy when practicing physical activity represent important constraints for overweight and obese children (Chen et al., 2023; Trecroci et al., 2021; Monacis et al., 2022a). Based on the results of studies 1 and 2, a third study was conducted to assess the general characteristics, reliability, internal validity, and factorial structure of PAQ-C It, PPAS, and PACES in a sample of overweight and obese children. The procedure assessment and methods were the same in study 2. Moreover, before starting the survey, anthropometric characteristics [age, weight, height, and body mass index (BMI)] were measured for each participant by physical education (PE) teachers. Then, they were classified as normal weight (Nw), overweight (Ow), and obese (Ob) according to the Cole et al. (2000) scale. This study involved a sample of 600 children clustering in groups of 100 according to BMI cutoff and gender (male Nw = 100, male Ow = 100, male Ob = 100, Nw = 100, female Ow = 100, female Ob = 100).



4.2 Statistical analysis

In study 3, the general characteristics of PAQ-C It, PPAS, and PACES have been investigated, assessing internal consistency, validity, and reliability in a sample of overweight and obese children. Starting from the results of study 2, confirmatory factor analysis (CFA) were conducted to explore the structure of the Italian version of the questionnaire in normal weight, overweight, and obese children. Descriptive analyses of items were examined separately for Nw, Ow, and Ob children according to gender. The model structure was assessed using several indices (X2, CFI, TLI, NFI, RMSEA, SRMSR, good of fitness (GFI), and Cronbach α). A 2 (gender) × 3 (cutoff value) multivariate analysis of variance (MANOVA) was performed to assess the effects on the three dependent variables (PAQ-C-It, PPAS, and PACES). Then, differences between male and female were evaluated with independent sample t-test, and one-way analysis of variance (ANOVA) was performed for BMI cutoff. Data were analyzed using SPSS version 26, and results were significant at p < 0.05.



4.3 Results of study 3

Descriptive statistics of anthropometric characteristics and questionnaires have been reported in Table 10.



TABLE 10 Study 3 sample’s characteristics.
[image: Table10]

CFAs have been conducted for each questionnaire assessing the internal consistency, validity, and reliability in normal weight, overweight, and obese children (Table 11). Chi-square index was highly significant for all questionnaires both for normal weight, overweight, and obese groups (p < 0.001). Only PAQ-C-It and PPAS in obese samples showed less significant values with p < 0.05. CFI and TLI index exceeded the recommended value for PAQ-C-It, PPAS, and PACES in the normal weight group (CFIPAQ-C-It = 0.945, CFIPPAS = 0.958; TLIPAQ-C-It = 0.923, TLIPPAS = 0.944, CFIPACES = 0.927, TLIPACES = 0.910), overweight (CFIPAQ-C-It = 0.954, CFIPPAS = 0.923; TLIPAQ-C-It = 0.937, TLIPPAS = 0.898that is closed to 0.90; CFIPACES = 0.928, TLIPACES = 0.900), and obese groups (CFIPAQ-C-It = 0.965, CFIPPAS = 0.972; TLIPAQ-C-It = 0.951, TLIPPAS = 0.963; CFIPACES = 0.925, TLIPACES = 0.905). NFI values were above 0.85 for all variables in all the groups. RMSEA and SRMSR were also in the expected directions (RMSEA <0.08, SRMSR <0.080). Moreover, GFI and Cronbach α were above the recommended value of 0.95 and 0.70, respectively, independently of BMI cutoff.



TABLE 11 Model fit according to BMI cutoff.
[image: Table11]

Since Box’s M test of 37.325 was not significant (p = 0.184), the homogeneity of covariance matrices, linearity, and multicollinearity [F(30, 158701.456) = 1.226] across the groups was assumed.

Using Wilks’ criterion, multivariate analysis (Table 12) showed that main effect for gender [Wilks’ λ = 0.946, F(3, 905) = 17.376, p < 0.001, [image: image] = 0.054] and BMI cutoff [Wilks’ λ = 0.937, F(6, 1810) = 10.059, p < 0.001, [image: image] = 0.032] were significant, while the interaction effect was not statistically significant [Wilks’ λ = 0.994, F(6, 1810) = 0.909, p = 0.487, [image: image] = 0.003].



TABLE 12 Multivariate test.
[image: Table12]

Next, to investigate the simple effect on each dependent variable (PAQ-C-IT-C, PPAS, and PACES) an ANOVA with alpha-level set at p < 0.05 was performed. Pairwise comparison (Table 13) revealed significant differences between Nw and Ob children for PAQ-C-IT (p < 0.01) and PACES (p < 0.01). The main effect of BMI cutoff was also significant on both Nw vs. Ow (p < 0.001), Nw vs. Ob (p < 0.001) and Ow vs. Ob (p < 0.01) children. Gender differences (Table 14) were also significant for all the dependent variables (p < 0.001).



TABLE 13 Pairwise comparison according to BMI cutoff.
[image: Table13]



TABLE 14 Independent samples t-test according to gender.
[image: Table14]

PAQ-C-It construct validity (Table 15) has been assessed in normal weight, overweight, and obese samples highlighting significant correlation with PPAS (rNw = 0.290, p < 0.001; rOw = 0.335, p < 0.001; rOb = 0.381, p < 0.001) and PACES (rNw = 0.227, p < 0.001; rOw = 0.318, p < 0.001; rOb = 0.213, p < 0.001).



TABLE 15 Construct validity according to BMI cutoff.
[image: Table15]




5 Discussion

The results from the present study reveal a two-factors model for PAQ-C-It, that is “school physical activity” and “outside school physical activity,” as confirmed by other validation studies (Moore et al., 2007; Thomas and Upton, 2014; Gobbi et al., 2016; Voss et al., 2017; Erdim et al., 2019; Sirajudeen et al., 2022). The analysis showed good model fit, with all indices in the expected direction.

Similar to other studies, items asking about the frequency of participation in specific activities (PAQ2) contributed less to explain the total variance and total PAQ-C-It score (Sirajudeen et al., 2022; Cuberek et al., 2021), and it is probably associated with difficulties in estimating short bursts of PA, and different kinds of activities performed in specific-context populations.

These findings also suggest the need to adapt the PA checklist according to the activities that can be effectively carried out by children in different countries or areas.

Moreover, in contrast with our results, several studies also report satisfactory reliability for a single construct, presumably referred to MVPA during the last 7 days (Wang et al., 2016; Cuberek et al., 2021; Makai et al., 2023). As pointed out above, this may be due to the different movement habits worldwide, probably linked to the different organizations of the school system, which makes it more difficult to distinguish clearly between school and extra-school PA. The results of this study are consistent with those of another Italian study (Gobbi et al., 2016), reinforcing the hypothesis that the single or double structure of the questionnaire could depend on the country system. Moreover, Wang et al. (2016) found that recreation and lunch factors did not add a significant contribution to model adaptation, while Sirajudeen et al. (2022) highlighted the important role of weather conditions (Canada vs. Kingdom of Saudi Arabia) in determining single- or double-factor structure.

Moreover, Sallis et al. (2016) highlighted the environmental factors that can best improve significantly adherence to PA in urban environments, such as net residential density, intersection density, public transport density, and number of parks, which should be considered and which could change results.

However, study 1 results were quite similar to study 2. In fact, the factor loading for both PAQ-C-It factors 1 and 2 was above the recommended value of 0.30, except for PAQ-C-It1. This could be related to different types of physical activity. In fact, the PAQ-C-It has been structured and validated in Canada, where the school, environmental, and social contexts allow to carry out a whole series of activities (such as canoeing, playing hockey, and skiing) that, conversely, in Italy are not popular or can be practiced only in specific environments. Some studies, in fact, modified the activities reported in the checklist (Makai et al., 2023; Isa et al., 2019; Cuberek et al., 2021; Gobbi et al., 2016). The cultural adaptation modified or removed the uncommon activities and replaced them with other fitting better country context: Wang et al. (2016) and Makai et al. (2023) removed cross-country skiing and ice hockey/ringette street. Gobbi et al. (2016) changed inline skating with roller skating, football with rugby, street hockey with hockey, floor hockey with tennis, cross-country skiing with karate/martial arts, and ice hockey with ringette, while Cuberek et al. (2021) removed rowing/canoeing and added combat sports, gymnastics, handball/dodgeball, horse riding, parkour/street workout, and fitness/yoga to better fit each contexts.

Probably, differences in checklist and different language and country adaptations could lead to the determination of a single- or two-factor model. The exploratory factor analysis for PPAS and PACES showed, in both questionnaires, a two-factor structure (positive negative scale, respectively) both with a goodness-of-fit model. Moreover, the analysis of the construct validity highlighted a positive meaningful relationship between the levels of physical activity, self-efficacy, and enjoyment.

To the best our knowledge, this is the first study to assess internal consistency, validity, and reliability of PAQ-C-It in normal weight, overweight, and obese children. Cronbach α for PPAS and PACES were in line with the coefficient obtained by Bortoli and Robazza (1997) and Carraro et al. (2008). In addition to goodness of model fit, the results of the three studies showed a significant effect for gender and BMI cutoff. Higher levels of physical activity, self-efficacy, and enjoyment were reported in boys than girls, and in children with normal weight compared to the those overweight or obese. The results of the present study suggest that (1) PAQ-C-It represents a valid tool—showing goodness of model fit, validity, and reliability—to assess PA in overweight and obese children, (2) self-efficacy and enjoyment are both predictors of high PA in both normal weight, overweight, and obese children, and (3) self-efficacy is positively related to enjoyment and this association is stronger in obese children than normal weight and obese ones.

The recent findings highlight that school-based interventions can be effective in increasing physical activity and enjoyment in children and adolescents (Burns et al., 2017; Papadopoulos et al., 2022). Moreover, coaches and teachers proposing enjoyable and task-involving environments can better promote self-efficacy and motivation in children and adolescents (Amaro et al., 2023). The findings in school setting also reveal the key role assumed by the teacher and peers in influencing students’ adherence to physical education (Vasconcellos et al., 2020; Monacis et al., 2022b). In fact, according to White et al. (2022), the motivation and the lack of motor competence learning in physical education is linked to the teacher’s behavior oriented to performance, while the establishment of a positive peer relationship can better promote satisfaction and positive feelings.

Therefore, the results of the present study, in addition to confirming the results of the study of Gobbi et al. (2016)—conducted even on children with simple forms of congenital heart defects—contributes to providing the first validation of the PAQ-C-It questionnaire in both overweight and obese children, adding some knowledge about PAQ-C-It instrument and opening new research fields to ensure and maintain active lifestyles during lifetime and developmental age.



6 Limitations and conclusion

This study provides good validity and reliability of PAQ-C-It in normal weight, overweight, and obese children, proposing significant implications for future scientific research and interventions aimed at the promotion of healthy habits in the developmental age. Despite positive results, the study presents some limitations and future research directions. In this research, the Cole et al. (2000) study has been used to classify children as normal weight, overweight, or obese. Future research should investigate the same construct using different tools to assess body composition (i.e., bioelectric impedance analysis, dual-energy x-ray absorptiometry, circumferences, and body folds, and BMI Z-scores). Moreover, the present study involves only children aged 11–13 years, while PAQ-C-It has been validated in the fourth and fifth grade children, and children with congenital heart defects aged 8–14 years. Future studies should investigate the effect of age and the most common type of PA (covariate) on the same variables and the possible impact of the different school systems, organizations, contexts, and countries on the one- or two-factor structure of the questionnaire. Moreover, investigations about construct validity between levels of physical activity, self-efficacy, and enjoyment can be useful to carry out potential theoretical framework for PE teachers promoting motives for physical activity in different contexts (physical education, fitness, and adapted physical activity). It could also be important to define the mediating role of self-efficacy and enjoyment in determining higher levels of PA and developing specific methodologies for PE teachers that could facilitate and extend better comprehension and adherence to physical activity in children.
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Pairwise comparison between Nw-Ow-Ob sample

PAQ-C-It PPAS PACES
Mean diff. SE Mean diff. SE Mean diff. SE
N Ow 0111 0052 0.082 1955 0.487 <0.001 0791 0621 0410
ob 0.218 0073 0.009 4316 0.687 <0.001 3011 0875 0002
Ow ob 0.106 0081 0387 2361 0.757 0,005 2221 0.965 0056

Niw, normal weight; Ow, overweight; Ob, obese.
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Multivariate tests

= Hypothesis df Error df
Gender Wilks'lambda 0.946 17.376 3000 905.000 0.000 0.054
BMI cutoff Wilks' lambda 0937 10,059 6000 1810.000 0.000 0032

Gender * BMI cutoff  Wilks lambda 0.994 0.909 6000 1810.000 0.487 0.003
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Independent samples test (female vs. male)

95% Cl of the difference

" , Std. error
Sig Mean difference d f?
ifference Lower Upper
PPAS -6216 599 0.000 ~2599 0418 -3.420 -1779
PAQ-C-It -7342 599 0.000 ~031905 0043 ~0.404 ~0233

PACES. ~4.363 599 0.000 ~2.306 0528 -3343 -1.268





