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ABSTRACT

Physical fitness plays an important role as an indicator of physical health. It is also associated with
psychological well-being by showing positive relationships between its components and self-esteem in
children and adolescents. However, while the musculoskeletal fitness shows clearer associations, this is not
the case of cardiorespiratory fitness and body composition. This study aimed to determine the relationships
between the different components of the physical fitness and self-esteem in a sample of 377 students from
9 to 13 years in Albacete. Physical fithess was measured by the 20m shuttle run, broad jump test and
handgrip strength. Waist circumference and body mass index were used as body composition measures.
Self-esteem was evaluated with the Multimedia and Multilingual Questionnaire for Self-Esteem Assessment,
attending to its academic, athletic, socio-affective and global domains. Results showed significant positive
associations of 20m shuttle run and broad jump test with global self-esteem and most of the dimensions.
There were also significant correlations between body composition measures and athletic and global self-
esteem. These results allow for guiding those interventions aimed at increasing self-esteem in school age
and incorporating the improvement of physical fitness.
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INTRODUCTION

Overweight and obesity prevalence among European children and adolescents is still an alarming health
issue, although its increase seems to have become steady in last years (Garrido-Miguel et al., 2019). The
World Health Organization (2016, 2017) reports that obesity is the cause of death of more than two and a
half million of people every year. This fact highlights the importance of healthy habits (i.e., diet and physical
activity) in maintaining a healthy body. In this sense, physical fitness (PF), along with habitual physical
activity, plays an important role as a physical health indicator and a predictor of mortality because of
cardiovascular risk (DeFina et al., 2015; Ortega et al., 2012). Its role becomes even more relevant when
considering that around 20% of the European children and adolescents are at cardiovascular risk, with a
higher prevalence in the southern countries (Tomkinson et al., 2018).

Health-related physical fitness (HPF) is defined as the set of components that an individual owns, which
allows them to engage in daily physical activity with vigour, decreasing the risk of chronic diseases or
premature death (Bouchard et al., 1994). There are mainly four components: body composition,
cardiorespiratory fitness (CRF), musculoskeletal fitness, and motor skills (i.e., speed, agility, and
coordination) (Ruiz et al., 2011). In addition to the aforementioned benefits on physical health, HPF,
especially CRF, has been associated with a better health-related quality of life in children (Borras et al.,
2011). Also, PF plays a moderating role in the relationship between the recent events of life in 6- to 8-years-
old children and their psychological wellbeing (Gerber et al., 2017), showing that individuals with higher CRF
levels presented a lower risk of psychological wellbeing decrease before critical events.

Apart from the quality of life, self-concept is one of the main indicators of psychological wellbeing, especially
during childhood and within the academic context (Rosenberg, 1985). Self-esteem is a construct closely
related to self-concept. Theoretically, self-concept is defined as the perception that an individual has about
themselves, while self-esteem is the assessment that an individual makes on that perception (Shavelson et
al., 1976). Nevertheless, such difference has not been empirically demonstrated and, therefore, in practical
research self-concept and self-esteem are used interchangeably (Ramos, 2008; Shavelson et al., 1976).
Self-concept is a multidimensional, hierarchically-organised construct in which different, more concrete self-
concepts can be distinguished, such as academic, social or physical (Shavelson et al., 1976).

Regarding the association between healthy habits and psychological wellbeing, many studies report positive
associations between physical activity and physical self-concept (Babic et al., 2014). Nevertheless, within the
PF area, results are mixed: while the positive association between muscular strength and various physical
self-perceptions, as well as global self-esteem, is increasingly evident (Smith et al., 2014), the association
between CRF and physical and global self-esteem does not seem so clear (Lang et al., 2018). Within the
Spanish child population, there is recent evidence showing that those individuals with healthy PF scored
higher on physical and social self-concept (Rosa et al., 2019); moreover, individuals who were also active
showed better intellectual, social and global self-concepts. Similarly, 8- to 12-years-old students with normal
weight and high CRF significantly outscored their peers with lower CRF on physical, behavioural, lack of
anxiety, and global self-esteem, regardless their weight status (Galvez, Rodriguez, Rosa, Garcia-Canto,
Pérez, et al., 2015).

Focusing on children and adolescents’ CRF, studies have shown positive associations with life satisfaction
(Padilla-Moledo, Castro-Pifiero, et al., 2012) and self-esteem (Galvez, Rodriguez, Rosa, Garcia-Canto,
Pérez, et al., 2015; Grao-Cruces et al., 2017), although other studies did not confirm such associations
(Delgado-Floody et al., 2017; Guillén and Ramirez, 2011). Despite the possible lack of associations,
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intervention-based evidence shows a positive effect of endurance on self-esteem (Collins et al., 2019). An
increase of various dimensions of self-concept (i.e. endurance, activity level, athletic ability, physical
appearance, and global physical self-concepts) has also been demonstrated in obese individuals after a
training programme (Rey et al., 2017).

Furthermore, children and adolescents with below-average musculoskeletal fitness were more likely to show
lower life satisfaction (Padilla-Moledo, Ruiz et al., 2012). In line with this, Grao-Cruces et al. (2017) found a
positive association between handgrip strength and physical and strength self-perceived competences, as
well as with self-esteem. They also found an additional positive association with PF self-concept only among
males and another negative association with self-perceived appearance among females. No significant
associations have also been reported (Delgado-Floody et al., 2017; Guillén and Ramirez, 2011), as well as
similar positive associations in overweight and obese students (Rodriguez-Ayllon et al., 2018).

Regarding the third component of HPF, weight status has been highlighted by some studies as a variable
related to psychological wellbeing in children and adolescents. Body mass index (BMI) has been negatively
associated with physical self-concept and social self-perceived competence (Hill, 2017). Some research
found that normal-weight individuals showed higher scores on behavioural, intellectual, physical, and global
self-concepts (Galvez, Rodriguez, Rosa, Garcia-Cantd, Pérez-Soto, et al., 2015; Galvez, Rodriguez, Rosa,
Garcia-Canto, Pérez, et al., 2015). Other studies have also reported a negative association between BMI
and global self-esteem (Delgado-Floody et al., 2017; Grao-Cruces et al., 2017), as well as physical self-
concept subdimensions such as perceived appearance, athletic ability, and PF (Grao-Cruces et al., 2017).

Although results on associations between physical health and psychological wellbeing show overall positive
associations with HPF, some evidence remains unclear. This highlights the need for future studies to analyse
these associations in more detail (Rosa-Guillamén, 2019). It is important to differentiate which HPF
components may be strongly associated with different aspects of psychological health (Rodriguez-Ayllon et
al., 2018). Therefore, the main aim of the present study was to determine the associations between the
different components of HPF and self-esteem in a sample of children and young adolescents.

MATERIALS AND METHODS

Participants

Three hundred and seventy-seven students (199 females and 178 males) from 9 to 13 years old (M = 10.49;
SD = 0.93) participated in this cross-sectional study. They were enrolled in the fourth, fifth, and sixth year of
Primary Education of four different schools in Albacete (Spain). The sample was selected by convenience
and parents or legal guardians gave their informed consent for their children to participate. After data
inspection, 21 participants were deleted due to mistakes on data gathering or coding in the self-esteem
measures; therefore, the final sample was composed of 356 participants.

Measures

Three components of HPF were measured: CRF, musculoskeletal fitness, and body composition. To assess
the first component, the 20m shuttle-run test (20mSRT; Léger et al., 1988) was employed. The last stage
completed was used as reference. Musculoskeletal fitness was measured through the standing broad jump
(SBJ) and the handgrip strength (HS) tests, using a dynamometer Carmy model EH101. Body composition
was measured through the waist circumference (WC) and BMI. The height and weight were measured using
a stadiometer (Tanita HR-001) and a digital scale (Tanita HD-366), respectively.
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To classify and analyse the participants’ results on 20mSRT, SBJ and HS tests, the normative values from
the European population were used (Tomkinson et al., 2018), according to sex and age. The resultant
percentiles were reorganised by following the categorisation proposed by Ortega et al. (2011): very poor (<
P20), poor (= P20 to < P40), medium (= P40 to < P60), good (= P60 to < P80) and very good (= P80). BMI
was categorised according to the cut-off points of the International Obesity Task of Force (IOTF; Cole and
Lobstein, 2012), and then, grouped into the four main categories of underweight, normal weight, overweight,
and obesity. Finally, to classify WC, the percentile reference values of a Spanish sample were used
(Fernandez et al., 2011).

Participants’ self-esteem was assessed using the Spanish version of the Self-esteem Multimedia and
Multilingual Evaluation (Cuestionario Multimedia y Multilinglie de Evaluacion de la Autoestima, CMMEA,;
Ramos, 2008). This questionnaire is aimed at a child population from 9 to 13 years. It is composed of 30
items and the answers are based on a three-point Likert scale (‘Always’, ‘Sometimes’, ‘Never’). The CMMEA
has shown good psychometric properties (Ramos, 2008). This instrument is based on the multidimensional
model of self-concept proposed by Shavelson et al. (1976). It includes three scales addressing academic
self-esteem (AcSE; 9 items, e.g. ‘| am happy with my marks’), athletic self-concept (AtSE; 4 items, e.g., ‘I'm
awkward for most sports’), and socio-affective and emotional self-esteem (SSE; 17 items, e.g. ‘I'm happy’).
The sum of these three scales provides a score of global self-esteem (GSE). The scores were recoded
according to the percentile values by age and sex reported by Ramos (2008).

Procedures
First, teachers and school principals were contacted and, once they allowed the research team to conduct
the study, the participants’ parents or legal guardians were informed about the aims and characteristics of
the study. Only those students whose parents or legal guardians had given their written consent participated
in the study.

Self-esteem questionnaires were filled during a tutoring session in a space that ensured the privacy of
responses. Prior to data collection, researchers gave participants oral guidelines about how to fill the
questionnaires and highlighted the importance of honestly answering. Despite there was no time limit,
participants did not take more than 20 minutes in filling the questionnaires.

HPF tests were developed during two Physical Education lessons by following the sequencing recommended
by Ruiz et al. (2011): 1) Weight and height; 2) WC; 3) HS and SBJ; and 4) 20mSRT. Data collection was
conducted by two trained researchers to ensure the standardisation and reliability of measurements. The
protocol established for the ALPHA-Fitness Battery (Ruiz et al., 2011) was followed.

The procedures complied with the deontological guidelines of the Declaration of Helsinki (Hong-Kong
revision, 1989). This study was approved by the ethics committee of the University of Castilla-La Mancha.

Analysis

Statistical analyses were run using SPSS 24 software (IBM Corporation, Armonk, NY, USA) on the basis of
a significance level of .05. First, Kolmogorov-Smirmnov test was used to examine whether variables were
normally distributed. Despite this assumption was not met for some variables, the normality was assumed
according to the Central Limit Theorem due to the sample size. Outliers were checked by transforming the
data into z-values and exploring those lower than -3.29 or higher than 3.29 (Field, 2013). No outliers were
found. Second, descriptive analyses were run on means and standard deviations of variables. Also, sex-
differences were checked by t-tests (Table 1). Pearson’s bivariate correlations were run (Table 2), showing
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overall small-to-medium scores and, thus, the intercorrelation assumption was discarded. Last, in order to
examine the differences in self-esteem according to the HPF, a one-way ANOVA test was run for each self-
concept dimension (Table 3). For those variables reporting significant F scores, Tukey’s HSD post hoc tests
were run (Tables 4 and 5). In the analyses for 20mSRT the included sample was N = 353 (171 males, 182
females); and in the analyses for SBJ, HS, WC and BMI the included sample was N = 355 (172 males, 183
females).

RESULTS

Descriptive data of all measured variables are reported in Table 1. Sex differences were found in HS, WC,
AcSE and AtSE, with males outscoring females only in the latter variable. Bivariate correlations (Table 2)
showed positive associations between 20mSRT and AcSE (r =.141, p <.01), AtSE (r = .297, p <.001), SSE
(r=.117,p <.05), and GSE (r=.220, p <.001). Also, lower-body muscular strength was positively associated
with all self-esteem dimensions (AcSE: r = .173, p <.01; AtSE: r = .244, p < .001; SSE: r =190, p < .001;
GSE: r=.248, p <.001); however, upper-body strength was not associated with any self-esteem dimensions.
In addition, a negative association between body weight and AtSE was found for both WC (r =-.141, p < .01)
and BMI (r=-171, p <.01).

Table 1. Descriptive data.
Total (N=356) Males (N=172) Females (N = 184) Sex differences

Variables

M ) M SD M ) t p
Age (years) 1048 094 1048 098 1048 0.91 0.08 945
20mSRT 2 3115 2778 3132 2755 3099 28.07 0.22 912
SBJ 2892 2636 2951 2572 2836 27.01 0.32 683
HS 5039 2549 4654 2531  54.02 25.19 921 006"
WCe 65.39 2954 6128 3077  69.26 27.87 825  .011*
BMI b 19.40 349 1939 350  19.42 3.48 0.15 944
AcSE b 1354 298 1313 309 1391 2.83 6.61 013
AtSE® 674 195 708 168 6.43 2.12 1064 002+
SSE® 2877 465 2867 477  28.86 4.54 0.14 701
GSE® 4905 749 4889 725 4921 715 0.17 678

a percentile values; b absolute values. * p <.05; **p <.01.

M: mean, SD: standard deviation, t: t-test. 20mSRT: 20m shuttle run test; SBJ: standing broad jump; HS: handgrip strength; WC:
waist circumference; BMI: body mass index; AcSE: academic self-esteem; AtSE: athletic self-esteem; SSE: socio-affective and
emotional self-esteem; GSE: global self-esteem.

Table 2. Pearson’s bivariate correlations between physical fitness and self-esteem variables (percentiles).

AcSE AtSE SSE GSE
20mSRT A44* 297 7 220"
SBJ A73 244% 190** 248
HS .096 -.015 .080 .085
WC .083 - 141 045 020
BMI -.001 =17 017 -.037

*p<.05 **p<.01,***p<.001.
20mSRT: 20m shuttle run test; SBJ: standing broad jump; HS: handgrip strength; WC: waist circumference; BMI: body mass index;
AcSE: academic self-esteem; AtSE: athletic self-esteem; SSE: socio-affective and emotional self-esteem; GSE: global self-esteem.
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Table 3. One-way ANOVA tests for each self-esteem dimension.

HPF AcSE AtSE SSE GSE

F p F p F p F p
20mSRT 332 011* 889 .000*** 1.18 315 4.61 .001**
SBJ 332 011 6.78 .000** 4.58 .001** 8.14 .000***
HS 1.08 366 0.265 901 1.69 152 1.62 169
WC 1.12 340 4.87 .002** 0.46 707 1.87 133
BMI 1.36 254 3.76 011* 1.82 143 3.04 .029*

*p<.05 **p<.01, **p<.001.
20mSRT: 20m shuttle run test; SBJ: standing broad jump; HS: handgrip strength; WC: waist circumference; BMI: body mass index;
AcSE: academic self-esteem; AtSE: athletic self-esteem; SSE: socio-affective and emotional self-esteem; GSE: global self-esteem.

Table 4. Means and SD from post hoc tests in 20mSRT and SBJ.

20mSRT SBJ
Self-esteem Subgroup o M SD n M SD
a 138 52.20 2830 147 4917 27.47
b 87 49.19 29.00 81 55.49 28.48
ACSE c 51 63.60 26.79 61 56.80 29.65
d 43 57.62 28.99 40 65.00 25.58
e 34 63.05 22.18 26 61.69 27.12
Sig. differences b<c a<d
a 138 47.51 2940 147  49.31 28.70
b 87 56.31 25.30 81 58.29 24.31
AtSE C 51 61.35 23.24 61 55.96 27.09
d 43 61.46 22.66 40 67.07 16.83
e 34 73.52 11.57 26 71.11 17.47
Sig. differences a<c,d,eb<e a<d,e
a 138 53.13 29.30 147 4934 28.00
b 87 54.81 28.03 81 59.81 26.62
SSE c 51 58.11 27.83 61 57.57 30.13
d 43 58.18 25.63 40 63.95 24.23
e 34 63.64 22.79 26 67.23 22.18
Sig. differences - a<bhb,de
a 138  51.09 27.92 147  48.11 26.76
b 87 54.11 28.02 81 60.48 27.30
GSE c 51 63.33 26.01 61 58.23 30.52
d 43 60.83 28.58 40 70.75 23.36
e 34 69.91 23.55 26 68.07 20.18
Sig. differences a,b<e a<b,d,e

M: mean, SD: standard deviation, n = sample size in subgroup.

20mSRT: 20m shuttle run test; SBJ: standing broad jump; AcSC: academic self-esteem; AtSE: athletic self-esteem; SSE: socio-
affective and emotional self-esteem; and GSE: global self-esteem.

a: very poor (< P20), b: poor (= P20 to < P40), c: medium (= P40 to < P60), d: good (= P60 to < P80), and e: very good (= P80).

Regarding ANOVA tests (Table 3), there were significant differences in self-esteem between the established
subgroups according to CRF, SBJ, WC, and BMI. No differences were found between the subgroups
according to HS. In particular, AcSE, AtSE, and GSE reported a significant F statistic on tests regarding
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20mSRT. Significant differences were observed in all self-esteem dimensions according to SBJ’s subgroups.
Finally, regarding WC, only differences in AtSE were noted, and according to BMI, there were differences in
AtSE and GSE.

Table 5. Means and SD from post hoc tests in WC and BMI.

WC BMI
Self-esteem Subgroup " M SD 0 M SD
a 30 47.10 31.03 24 51.21 32.45
b 185  54.19 28.30 201 54.96 28.92
AcSE c 65 58.32 26.83 47 61.06 23.19
d 75 55.51 27.98 83 51.16 27.62
Sig. differences - -

a 30 53.93 27.63 24 60.50 25.97
b 185  60.59 2389 201 58.76 25.16
AtSE C 65 53.12 26.97 47 55.85 25.55
d 75 47.49 29.93 83 47.65 29.22

Sig. differences b>d b>d
a 30 50.60 27.29 24 50.50 29.35
b 185  56.85 2693 201 56.51 26.52
SSE C 65 56.54 28.60 47 62.77 28.09
d 75 55.12 29.69 83 52.10 29.76

Sig. differences - -

a 30 47.70 28.49 24 51.13 30.51
b 185  59.21 2827 201 57.99 27.60
GSE C 65 56.38 25.61 47 64.00 24.75
d 75 53.52 28.17 83 50.29 28.52

Sig. differences - c>d

M: mean, SD: standard deviation, n = sample size in subgroup.

WC: waist circumference; BMI: body mass index; AcSE: academic self-esteem; AtSE: athletic self-esteem; SSE: socio-affective
and emotional self-esteem; GSE: global self-esteem.

a: underweight, b: normal weight, c: overweight, and d: obesity.

Significant differences found in ANOVA tests were examined through post hoc tests by using Tukey’s HSD
(Tables 4 and 5). Overall, significant results confirmed ANOVAS’ results by showing that participants who
reported higher scores in 20mSRT and SBJ also reported higher scores in AcSE, AtSE, SSE and GSE, in
comparison with those whose HPF percentiles were lower (Tukey’s HSD p < .05). Additionally, significant
differences were also found between some consecutive subgroups. Regarding the 20mSRT, significant
differences were found between ‘poor’ and ‘medium’ subgroups in AcSE. About SBJ, ‘very poor’ participants
scored lower than the ‘poor’ ones in SSE and GSE. Last, post hoc tests on body composition measures
reported that normal-weight participants scored higher than obese participants on AtSE according to WC.
Additionally, according to BMI, normal-weight children scored higher on AtSE than obese participants; also,
overweight children showed higher GSE in comparison with the obese participants.

DISCUSSION

The present study aimed to determine the relationships between different components of HPF and self-
esteem among children and young adolescents. CRF and lower-body musculoskeletal fitness were positively

VOLUME 15 | Proc2 | 2020 | S321



Infantes-Paniagua, et al. / Physical fitness and self-esteem in primary school children JOURNAL OF HUMAN SPORT & EXERCISE

associated with self-esteem, whereas there were little significant correlations between body composition
measures and self-esteem among children aged 9 to 13 years old.

Literature had already shown positive associations between CRF and physical health and quality of life in
children (Borras et al., 2011). In the present study, positive associations were found between CRF and
academic, athletic, social, and global self-esteem. Previous studies revealed these relationships between
aerobic fitness and wellbeing in both children (Gélvez, Rodriguez, Rosa, Garcia-Cantd, Pérez, et al., 2015)
and adolescents (Jiménez-Moral et al., 2013). In relation to the magnitude of the associations, although they
were generally low, the strongest association was found with AtSE, which is in line with previous evidence
(Garcia-Sanchez et al., 2013). In fact, post hoc analysis demonstrated that those children who showed very
high CRF levels (> P80) significantly exceeded AtSE levels in comparison with the lower CRF groups. In the
same way, it is shown that those participants with very low CRF also had an AtSE significantly more devalued
even when they were compared to those with medium CRF (= P40 to < P60).

Musculoskeletal fitness was positively associated with self-esteem, which is consistent with previous works
(Rodriguez et al., 2015; Smith et al., 2014). Focusing on the associations of SBJ and HS, it is remarkable
that these associations only appear with the lower-body strength. This result is in line with findings of Garcia-
Sanchez et al. (2013), who did not found relationship between HS and any dimensions of self-concept.
Despite this, the findings of the present study showed that participants with greater muscular strength in the
lower train showed higher scores in all dimensions of self-esteem, in comparison with those with lowest levels
of muscular strength.

Results regarding body composition did not show associations as clear as the previous ones. There was only
evidence of significant and negative correlations between BMI and AtSE, and WC and AtSE. This finding is
consistent with the results of previous research that found a negative association between BMI and physical
self-concept, as well as more specific dimensions of physical self-concept (Gélvez, Rodriguez, Rosa, Garcia-
Cantd, Pérez-Soto, et al., 2015; Galvez, Rodriguez, Rosa, Garcia-Cantd, Pérez, et al., 2015; Grao-Cruces
et al., 2017). Literature has previously reported similar results in child population (Delgado-Floody et al.,
2017; Flores et al., 2017).

In this sense, ANOVA and post hoc tests have shown that our results are in line with those studies that
associate a higher weight status with less satisfaction with life (Padilla-Moledo, Castro-Pifiero, et al., 2012)
and with low self-esteem (Gélvez, Rodriguez, Rosa, Garcia-Canto6, Pérez-Soto, et al., 2015; Hesketh et al.,
2004) in childhood. However, it should be noted that we only found significant results in AtSE and global self-
esteem. Specifically, it is noticeable that overweight participants, according to BMI, reported the highest
scores in global self-esteem, although the differences are not statistically different from those with low and
normal weight. This could be due to the early age of participants and the presence of males, as previous
studies have demonstrated that these largely build their self-concept based on elements associated with
fitness (Gélvez, Rodriguez, Rosa, Garcia-Cantd, Pérez, et al., 2015). In addition to this, a possible CRF
mediation between weight status and physical self-concept should not be ignored (Mitchell et al., 2012).
Other studies have demonstrated that, even among samples of overweight and obese adolescents, better
CREF levels are related to higher physical and global self-esteem (Garcia-Sanchez et al., 2013; Grao-Cruces
etal., 2017).

Regarding gender, little differences were found between males and females, except in HS, WC and AcSE,
which were larger among females, and AtSC, which was higher among males. This fact is contrary to previous
results that show boys reporting higher levels in HPF measures (Guillén and Ramirez, 2011; Rodriguez et
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al., 2015), although is consistent with those studies that found better results in males’ self-esteem (Inglés et
al., 2009). In this line, it should be noted that our sample was partially composed of preadolescents, who are
in a life stage when self-concept is likely to decrease (Gofii et al., 2012). This could explain the lack of
agreement with other studies.

This study is not without limitations. First, it is a cross-sectional study that does not allow to obtain any cause-
effect relationship. Furthermore, the study of participants’ HPF at these ages is difficult because of the lack
of studies that establish appropriate reference values. However, the most updated normative values, based
on a systematic review, have been used for most of the measured HPF components (Tomkinson et al., 2018),
in order to avoid differing references. Finally, the sample size is not high enough to differentiate analyses by
sex or weight status groups and ensure an adequate level of statistical power.

CONCLUSIONS

The results of the present study confirm a positive association between HPF components and self-esteem in
children from 9 to 13 years old. In particular, CRF and lower-body musculoskeletal fitness showed small-to-
medium positive associations with self-esteem. It is also suggested that a healthier weight status is
associated with better athletic and global self-esteem. Considering the aforementioned benefits derived from
having a good HPF, as well as the physical and psychological advantages from regular physical activity, our
findings show evidence in favour of programmes focused on the improvement of HPF, especially, CRF and
musculoskeletal fitness. These results may serve as a guideline in designing programmes aimed at improving
self-esteem and physical health during school age.
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