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Abstract


The objective of this study was to compare the corporal composition and the explosive strength capacity of lower limbs in primary school students from two different schools in the locality of Martos (Jaén). One of these schools was located in a marginalized neighbourhood where families of low socioeconomic status lived and the other was near the town centre with families of medium to high socioeconomic status. The aim was to evaluate these variables at two different moments in time, i.e., at the beginning and at the end of the school year, to see if the obtained results remained the same. A total of 147 primary school students (6–12 years old) participated in the study, divided into 4 subgroups, according to sex and school. Body composition and explosive strength capacity of the lower limbs were evaluated using the vertical jump test. For independent samples, T tests were performed to obtain the existing differences through the SPSS v 19.0 programme. It was found that according to the first measurement at the beginning of the year, participants from a medium-high socioeconomic background obtained better results, while the second measurement showed that results equalized and even reversed. This could have been due to the level of performed physical activity.
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1. Introduction


Sustainable development is understood as a system that human beings are part of, in a process that harmonizes social equity, among other variables, at all levels within a political context [1]. Therefore, it is interesting to compare some of the main variables determining physical/sports skills in relation to background: this way we can observe whether or not some authentic social equity exists in this respect.



Among the different variables used to evaluate physical/sports skills, physical condition is particularly interesting to examine because it acts as a health marker, as indicated in a large number of studies [2,3,4]. Several authors have studied the relationship between physical condition and other factors such as the environment [5], gender [6,7,8] and socioeconomic status [9,10].



However, regarding socioeconomic status, no complete agreement has been reached as to the direction of the relationship. One study points out that in the case of men, the socioeconomic level is inversely related to physical condition, while in the case of women, this relationship is positive [9]. Other authors point out that this relationship is positive in both cases [10,11].



Also worthy of note is that strength, among the capacities making up physical condition, is of special interest: it underlies other physical abilities [12], and developing strength has beneficial effects on health [13,14]. The tests and materials most commonly used to evaluate strength and that stand out in the literature are: the Abalakob jump test (ABK); jumps with countermovement (CMJ) and without countermovement (SJ) and force platforms [15,16,17]. The objective of this study was to compare the body composition and explosive strength capacity of lower limb extension in primary school students from two educational centres in the town of Martos (Jaén, Spain) in order to verifyif there is a true social equality in this aspect. This study evaluates these variables at two different times—at the beginning and at the end of the school year—and to observe whether the results remained the same. As sex can affect results, the sample was subdivided according to the sex variable.




2. Materials and Methods


2.1. Sample


A total of 147 primary school students participated in this study, divided into 4 subgroups, depending on the sex and centre. One school was located in a marginalized area with families of low socioeconomic status and another in a central area with families of medium to high socioeconomic status. In this research, medium and high socioeconomic status were evaluated together because they had few participants from a high socio-economic status. The characteristics of age, body mass, body height and body mass index (BMI) of both the total sample and that of each of the subgroups separately are shown in Table 1.



This study respects all the rules of the Ethical committee, and we obtained the parental permission to work with children. In this study we worked with the total of all students from both educative centres.



Significantly, the school with a low socioeconomic level also had a percentage of schooled immigrant students well above average, and this could affect the interpretation of the results of this study. According to the data and figures of the 2016/17 school year provided by the Ministry of Education, Culture and Sport [18] the percentage of immigrant students per school centre within the Autonomous Community of Andalusia was 5%, whereas it reached, in this centre, a total of 36.3%.




2.2. Process


Body composition and explosive force capacity of the lower limbs were evaluated by vertical jump. Measurements were taken during the Physical Education class. The tests took place within the school’s own sports facilities. During the tests, a series of measurements were taken with the purpose of minimizing all possible sources of error when performing the tests. The process was standardized, so that: (a) all the subjects participating in the study had the same number of attempts; (b) the tests were performed within the same facility; (c) the examiners performed a single test, so inter-observer variability was ruled out as a source of error; (d) the examiners knew the test. The first measure was taken at the beginning of the school year and the second at the end of the school year.



2.2.1. Evaluation of Body Composition


The anthropometric assessment was determined by measuring body mass and body height in a classroom enabled for this purpose. To determine height, the subjects were measured barefoot in a standing position, placing their heels, buttocks and back against a wall. A SECA (SECA Ltd., Hamburg, Germany) model height rod was used.



Body composition and BMI were evaluated through bioelectrical impedance using the INBODY 230 (Microkaya, Bilbao, Spain). A room was set at an ambient temperature of 20 ± 2 °C for measurements. Subjects were placed on the apparatus with their heels on the footprint and their hands on the electrodes in pronosupination and an opening of arms at 45° of abduction, remaining in that position for about 60 s. Once there, an expert evaluator proceeded to assess the subject using the Lookin’Body software.




2.2.2. Vertical Jump Test


To measure the jump variables, a Quattro Jump force platform (Kistler, Winterthur, Switzerland) was used, connected to a laptop that collected the force records. After undergoing a few sessions to become familiar with the procedure, the subjects performed the ABK and CMJ jump tests. Before registering the tests, all the subjects performed a standardized warm-up directed by the researcher, consisting of 7 min of running at moderate speed, followed by 5 min of stretching and two series of jumps, one of sub-maximums and another of maximums. After this warm-up, the subjects performed the CMJ, with their hands on their hips, leaving the angle of flexion of the knees free. They also did the ABK, using their arms and leaving the angle of knee flexion free. All the subjects performed a minimum of 3 valid and maximum repetitions at each test. The ones with the highest flight height were analysed. Rest time between repetitions was 1 min, and 1.5 min between jump types.





2.3. Statistic Analysis


For statistical data analysis, the SPSS (v.19.0, statistics for Windows, Armonk, NY, USA), was used. Descriptive statistics tests were carried out, including mean and standard deviations, both total and stratified according to sex. T-tests were performed for independent samples in order to obtain existing differences. In the differential tests, the statistical criterion of significance of p < 0.05 was used.



In order to check whether significant changes had taken place between the first measurement and the second one, a t-test was performed for related samples, using the same statistical criterion of significance.





3. Results


Table 2 shows the values of body composition variables analysed in this study during the first measurement (at the beginning of the school year). Participants from the educational centre located in a medium-high socioeconomic environment had a greater body mass, body height, body mass index (BMI) and muscle percentage in the case of boys as well as girls. In addition, boys from a medium-high socioeconomic background had a lower percentage of fat, while the opposite was true for girls. However, it should be noted that none of these differences were significant, except for height in both cases, with a value of p < 0.05.



Table 3 shows the values recorded in the jump variables CMJ and ABK at the first measurement (start of school year). Boys from medium-high socio-economic backgrounds obtained higher values in all the variables. This difference was significant in all cases with a value of at least p < 0.05. Furthermore, girls from medium-high socioeconomic backgrounds obtained better values in the peak power and height variables for both jumps, while those from a low socioeconomic level obtained better results in the strength peaks for both jumps. However, in the case of the latter, the only significant differences (p < 0.05) to be recorded were those of the height of both jumps.



Table 4 shows the values of body composition variables obtained at the second measurement (end of school year). Differences between both groups were maintained for height in the case of boys, while for girls, the difference in this variable disappeared while it appeared for body mass, with a value of p < 0.05.



Table 5 shows the values recorded for the CMJ and ABK jump variables at the second measurement (end of school year). In the case of boys, practically all significant differences found at the first measurement disappeared, except for PF of the CMJ jump and for PP of the ABK jump. Boys from low socio-economic backgrounds were found to improve more for all the variables. However, boys from medium-high socioeconomic backgrounds still had the best values in all variables, except for strength peaks. However, as was pointed out, these differences went from being significant to ceasing to be significant.



For girls, the differences remained similar, being significant for peaks of force of both jumps and for height in the ABK jump.




4. Discussion


Regarding body composition, no significant differences were found between the participants from medium-high or low socioeconomic backgrounds in any of the variables except height, with participants with a medium-high socioeconomic status being taller. These results are compatible with those of other studies [9,11]. However, in those studies, significant differences were found for almost all variables. These results should take into account the percentage of immigrants in the school with a low socioeconomic level: authors [19,20] have indicated that body composition differs between native and foreign participants, so the percentage of immigrants could lead to falsifying the data. The same analysis was, however, performed differentiating between native and foreign participants and the results remained the same in both cases.



Regarding the force variable, evaluated through the CMJ and ABK vertical jump tests, some authors [21,22,23] have claimed that there are differences in strength between native and immigrant youth that could explain the differences found in our study. Nevertheless, the same analysis was performed comparing native and foreign participants and the existing disparities remained the same in both cases.



With respect to the first measure, the results obtained on the strength of boys at the beginning of the year are compatible with those found in several other studies [9,10,11]. However, these authors evaluated general physical condition and strength in particular through long jump, whereas in this study, we evaluated strength through high jump. In a study conducted using young people aged 12.5–18.5 years [11], similar results were found: it seems that differences in strength between participants from different socio-economic backgrounds are found in both primary and secondary education, implying they are maintained over the years. Both in this study and the studies mentioned above, results indicate that participants from a medium-high socioeconomic level would have had better strength values based on both the CMJ and ABK tests as participants from the low level: 2.2 ± 0.49 BW versus 2.59 ± 0.46 BW with p = 0.005 and 2.19 ± 0.46 BW versus 2.45 ± 0.33 BW with p < 0.05. In addition, we also found in this study that boys from a medium-high socio-economic background obtained higher peaks of power and height. These results differ from another study [9] which found that boys from a low socio-economic background obtained better levels of physical condition and strength.



Regarding the second measure, these differences were found to be going in the same direction at the end of the year, with boys from medium-high socioeconomic backgrounds scoring the best values. However, the differences went from being significant to not being significant anymore. In addition, in the case of peaks of strength, the situation was reversed, with boys from a low socioeconomic background obtaining in turn the best values. Therefore, these boys would be the ones with highest strength values: this contradicts the results of several research studies [9,10,11] while agreeing with the results of another [9]. However, these studies were cross-sectional, which could explain why the results were corroborated by one study for one of our measurements and refuted by another.



The changes produced could be explained by participants’ level of physical activity, since certain authors [7,8,24] have indicated that jump height was higher in groups that carried out more physical activity. Therefore, the evaluation of jump height could prove to be an interesting improvement in future research. The fact that these differences scaled down so much and that boys from a low socioeconomic background had better values in peaks of force may be because these boys were in worse physical shape at the beginning of the school year than boys from medium-high socioeconomic levels, which in turn may be due to the fact that they performed less physical activity in the summer. Following a literature review, other author [25] concluded that during the summer, levels of physical activity were reduced. Perhaps this reduction is accentuated for boys from a low socioeconomic background because of its financial implications. This would demonstrate an absence of social equity and insufficient sustainable development in this specific area. Therefore, we draw our attention again to the importance of evaluating subjects’ level of physical activity, differentiating between the school period and the holiday period, since certain authors [26] indicate that socioeconomic status influences performed levels of physical activity. In addition, the level of physical activity is related to other factors such as academic performance [27].



Lastly, regarding the strength of girls at the beginning of the school year, our results coincide with those of other authors [9,10,11], obtaining greater jump distances for girls from a medium-high socioeconomic level. However, the results obtained by these authors do not reflect real force values, while ours indicate that the peaks of force and power in both groups were similar. Nevertheless, it was found in this case that girls from low socio-economic backgrounds had better values than those from medium-high socioeconomic levels, although these differences were not significant: CMJ 2.55 ± 0.65 BW compared to 2.42 ± 0.49 BW and ABK 2.49 ± 0.63 BW versus 2.33 ± 0.50 BW. However, at the end of the year these differences remained the same and, in addition, they became significant: CMJ values of 2.86 ± 0.48 BW compared to 2.53 ± 0.34 BW and ABK of 2.75 ± 0.42 BW compared to 2.45 ± 0.40 BW. In both cases, we obtained values of p < 0.005. In this case, as in the case of boys when performing related sample t-tests, participants from a low socio-economic background improved more than the others, and this may be due to the fact that during the school period, the level of physical activity carried out by participants from both groups was more equitable, as it did not involve any financial cost. This would again demonstrate the need for sustainable development in the sports field, guaranteeing social equity in this respect. It would also be useful to prove the value of Physical Education classes in their ability to foster healthy habits, as a means to improve physical condition and as a tool for social inclusion, as pointed out by various authors [28,29].



The strengths of this study include a double measurement to observe the evolution of the variables studied. In addition, the results have been isolated based on variables that could affect the results, such as sex. On the other hand, as limitations, there were other variables that could not be taken into account, such as the level of physical activity. Age could be another study variable to be taken into account in future research, with a larger sample, that could be stratified in the 6 years that make up this educational stage.




5. Conclusions


At the beginning of the school year, boys of Primary Education from a medium-high socioeconomic background had better values of lower limb extension explosive strength than boys from a low socio-economic background. They obtained better peaks of strength, power and jump height, both in CMJ and ABK tests. Nevertheless, these differences were reduced at the end of the school year, and became insignificant for most of the variables except for CMJ strength peak and the ABK power peak. In addition, boys from a low socio-economic background in turn, gained the best peaks of force registered in both jumps.



For girls, there seemed to be no differences in the values of explosive force of lower limb extension at the beginning of the school year, since the only significant difference found was is in jump heights. However, at the end of the school year, there were significant differences in the strength peaks of both jumps, with those of girls from a low socioeconomic status being higher.It seems that for all studied strength variables, boys and girls from a low socioeconomic status were those who improved the most between the beginning and end of the school year.



Regarding body composition, no significant differences were observed between the medium-high and low socioeconomic background participants in any of the variables, except for body height at the beginning of the year and the body mass of girls at the end of the year. The former being taller, and the latter being heavier.



The results of this study seem to indicate that there is a social difference, in most of the variables studied, depending on the period of the year.
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Table 1. Characteristics of the sample (Low-L = Low socioeconomic level; High-L = High socioeconomic level).
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	N
	Age (Years)
	Body Mass (kg)
	Body Height (cm)
	BMI (kg/m²)





	Boys
	Low-L
	29
	8.38±1.61
	33.79 ± 9.28
	132.38 ± 10.92
	18.93 ± 3.57



	
	High-L
	44
	8.95 ± 1.38
	37.68 ± 10.23
	139.14 ± 10.49
	19.17 ± 3.29



	Girls
	Low-L
	30
	8.03 ± 1.61
	31.04 ± 10.03
	129.03 ± 10.92
	18.17 ± 3.57



	
	High-L
	44
	8.45 ± 1.23
	36.03 ± 11.31
	134.86 ± 10.36
	19.48 ± 4.28










 





Table 2. Results of the anthropometric assessment during the first measurement (beginning of the school year). (Low-L = Low socioeconomic level, High-L = High socioeconomic status, Dif = Differences, BMI = Body mass index, % Fat = percentage of fat, % muscle = percentage of muscle, * = p < 0.05; ns = not significant).






Table 2. Results of the anthropometric assessment during the first measurement (beginning of the school year). (Low-L = Low socioeconomic level, High-L = High socioeconomic status, Dif = Differences, BMI = Body mass index, % Fat = percentage of fat, % muscle = percentage of muscle, * = p < 0.05; ns = not significant).















	
	
	N
	Body Mass (kg)
	Body Height (cm)
	BMI (kg/m²)
	% Fat
	% Muscle





	Boys
	Low-L
	29
	33.79 ± 9.28
	132.38 ± 10.92
	18.93 ± 3.57
	26.71 ± 11.21
	36.99 ± 6.61



	
	High-L
	44
	37.68 ± 10.23
	139.14 ± 10.49
	19.17 ± 3.29
	26.04 ± 9.77
	38.22 ± 4.52



	
	Significant Dif.
	
	ns
	*
	ns
	ns
	ns



	Girls
	Low-L
	30
	31.04 ± 10.03
	129.03 ± 10.92
	18.17 ± 3.57
	26.82 ± 11.21
	36.06 ± 6.61



	
	High-L
	44
	36.03 ± 11.31
	134.86 ± 10.36
	19.48 ± 4.28
	28.78 ± 11.03
	36.15 ± 5.62



	
	Significant Dif.
	
	ns
	*
	ns
	ns
	ns










 





Table 3. Results of the jump variables jumps with countermovement (CMJ) and Abalakob jump test (ABK), at the first measurement (beginning of school year). (Low-L = Low socioeconomic level, High-L = High socioeconomic level, Dif = Differences, PP = power peak, PF = force peak, H = height, * = p < 0.05, ** < p < 0.005; *** = p < 0.001; ns = not significant).






Table 3. Results of the jump variables jumps with countermovement (CMJ) and Abalakob jump test (ABK), at the first measurement (beginning of school year). (Low-L = Low socioeconomic level, High-L = High socioeconomic level, Dif = Differences, PP = power peak, PF = force peak, H = height, * = p < 0.05, ** < p < 0.005; *** = p < 0.001; ns = not significant).
















	
	
	N
	PP_CMJ (W/Kg)
	PF_CMJ (BW)
	H_CMJ (cm)
	PP_ABK (W/Kg)
	PF_ABK (BW)
	H_ABK (cm)





	Boys
	Low-L
	29
	27.45 ± 6.58
	2.2 ± 0.49
	21.63 ± 3.97
	29.9 ± 6.75
	2.19 ± 0.46
	26.75 ± 4.41



	
	High-L
	44
	34.79 ± 5.64
	2.59 ± 0.46
	24.39 ± 4.33
	38.09 ± 6.24
	2.45 ± 0.33
	30.14 ± 6



	
	Significant Dif.
	
	***
	**
	*
	***
	*
	*



	Girls
	Low-L
	30
	28.55 ± 6.97
	2.55 ± 0.65
	20.11 ± 2.95
	30.54 ± 7.6
	2.49 ± 0.63
	24.88 ± 3.24



	
	High-L
	44
	30.39 ± 6.54
	2.42 ± 0.49
	22.88 ± 4.64
	33.42 ± 7.12
	2.33 ± 0.50
	28.04 ± 5.8



	
	Significant Dif.
	
	ns
	ns
	*
	ns
	ns
	*










 





Table 4. Results of the anthropometric assessment in the second measurement (end of school year). (Low-L = Low socioeconomic level, High-L = High socioeconomic status, Dif = Differences, BMI = Body mass index, % Fat = percentage of fat, % muscle = percentage of muscle, * = p < 0.05; ns = not significant).
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	N
	Body Mass (kg)
	Body Height (cm)
	BMI (kg/m²)
	% Fat
	% Muscle





	Boys
	Low-L
	29
	38.34 ± 10.12
	139.03 ± 10.81
	19.70 ± 3.56
	28.28 ± 10.75
	36.71 ± 5.55



	
	High-L
	44
	42.11 ± 11.88
	144.77 ± 10.58
	19.87 ± 3.78
	26.71 ± 9.93
	38.2 ± 5.93



	
	Significant Dif.s
	
	ns
	*
	ns
	ns
	ns



	Girls
	Low-L
	30
	35.32 ± 11.90
	136.3 ± 10.77
	18.67 ± 3.66
	26.33 ± 10.18
	37.36 ± 5.58



	
	High-L
	44
	41.02 ± 12.07
	140.8 ± 10.05
	20.44 ± 4.10
	30.41 ± 10.24
	35.78 ± 5.20



	
	Significant Dif.s
	
	*
	ns
	ns
	ns
	ns










 





Table 5. Results of the jump variables CMJ and ABK at the second measurement (end of the school year). (Low-L = Low socioeconomic level; High-L = High socioeconomic level); Dif. = Differences; PP = peak power; PF = peak force; H = height; * = p < 0.05; ** = p < 0.005).
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	N
	PP_CMJ (W/Kg)
	PF_CMJ (BW)
	H_CMJ (cm)
	PP_ABK (W/Kg)
	PF_ABK (BW)
	H_ABK (cm)





	Boys
	Low-L
	29
	33.94 ± 7.16
	2.71 ± 0.48
	26.07 ± 7.73
	37.04 ± 7.68
	2.54 ± 0.41
	32.65 ± 9.56



	
	High-L
	44
	36.34 ± 5.55
	2.47 ± 0.42
	28 ± 4.44
	40.81 ± 7.01
	2.44 ± 0.33
	35 ± 5.93



	
	Significant Dif.
	
	ns
	*
	ns
	*
	ns
	ns



	Girls
	Low-L
	30
	33.21 ± 5.98
	2.86 ± 0.48
	23.71 ± 5.79
	36.16 ± 6.26
	2.75 ± 0.42
	28.39 ± 5.37



	
	High-L
	44
	34.32 ± 5.96
	2.53 ± 0.34
	25.96 ± 4.85
	37.91 ± 6.71
	2.45 ± 0.40
	32.26 ± 6.57



	
	Significant Dif.
	
	ns
	**
	ns
	ns
	**
	*
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