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Background: The effect of physical activity (PA) and physical fitness (PF) on
self-confidence and interpersonal relations in adolescents is uncertain.

Aim: To analyzed the associations of PA and PF with self-confidence and inter-
personal relations in adolescents.

Sample: A total of 268 (138 boys) adolescents (13.9 + 0.3 years) from the DADOS
study were included in the analysis.

Methods: PA was evaluated using GENEActiv accelerometers and the health-
related PF components by the ALPHA health-related fitness test battery. The
levels of self-confidence and interpersonal relations were determined by the
Behavior Assessment System for Children Level 3.

Results: The associations of PA levels and PF components with self-confidence
reported positive associations of moderate-vigorous PA (MVPA), standing long
jump, and 20-m shuttle run (shuttle run test) tests (all p<0.05), and negative
association of 4 x 10-m shuttle run test (4 x 10-m test), but only the 4 X 10-m test
remained significant in the adjusted model for the whole sample and only in boys
(p<0.01) when analyzed by sex. Regarding interpersonal relations, positive as-
sociations of standing long jump and shuttle run test (all p <0.05), and negative
association of 4 x 10-m test were found in all the adolescents. The shuttle run test
was associated with interpersonal relations in boys independently of confound-
ers. PA levels were not associated with interpersonal relations.

Conclusion: A higher level of lower-limb muscle strength, speed-agility, and
cardiorespiratory fitness might improve self-confidence and interpersonal rela-
tions in adolescents, but these relationships seem to be influenced by sex, body
mass index, and pubertal status. Speed-agility and cardiorespiratory fitness
seem to have a stronger impact on boys. MVPA may improve self-confidence in
adolescents.
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1 | INTRODUCTION

Adolescence is a period of multiple physical, psychologi-
cal, and social changes that increase vulnerability to men-
tal health problems, such as depression or anxiety, among
others." Mental disorders affecting this population have
expanded significantly over the last three decades around
the world and, currently 10%-20% of adolescents world-
wide are affected.'This could be due to increased exposure
to risk factors such as social networks and cultural and
social changes resulting in less family and community in-
tegration.l’2 Prevention of these disorders includes both,
the presence of psychological well-being and the absence
of psychological ill-being.** The development and main-
tenance of healthy, social, and emotional habits that pro-
mote psychological well-being are crucial during this life
period.’

Psychological well-being is based on the combination
of social, subjective, and psychological dimensions that
leads people to act positively® and often includes aspects
such as self-confidence, self-esteem, self-concept, self-
efficacy, optimism, life satisfaction, and interpersonal re-
lations among others.’

Physical activity (PA) has been related to greater psy-
chological well-being and, consequently, to mental health
in children and adolescents.*’” Likewise, a recent Sys-
tematic review® highlights the lack of sufficient specific
studies with objectively measured PA instead of question-
naires on sports participation or attendance rate.

This review® indicates that sport participation and
high PA levels are associated with improvements in self-
esteem and self-concept. In this line, the meta-analysis of
Rodriguez-Ayllon et al.* emphasises the role of PA levels
and physical exercise interventions on the improvement
of many aspects conforming the psychological well-being.

On the other hand, it has been reported that higher
participation in sports increases social health benefits
in adolescents, although the associations with interper-
sonal relations were not studied.® In addition, most of
the literature has been focused on the influence of re-
lated concepts, such as social skills or social support on
performance in physical activities instead of the inverse
relationship.”'°

Moreover, health-related physical fitness (PF) has
shown some benefits in adolescents concerning psy-
chological well-being,'"'? although less evidence exists.
Higher PF levels promote higher scores of self-esteem
in adolescents.”® Cardiorespiratory fitness and muscle
strength showed positive associations with optimism,
while muscle strength was also related to higher self-
esteem in obese children.' In addition, exercise training
focused on improving physical performance has shown
gains in self-confidence in adolescent athletes.'> Even

self-reported PF has revealed a relationship with self-
confidence in secondary school students.'® On the other
hand, Fernandez-Bustos et al.!” showed that having
higher cardiorespiratory fitness and muscle strength lev-
els improved positive social health and decreased negative
social health in preadolescents.

Therefore, despite the evidence reported in previous
studies,**1* it would be of interest to expand the scarce
knowledge about the role of objectively measured PA and
health-related PF components levels on self-confidence
and interpersonal relations in adolescents. These two
terms are relevant and specifically related to the overall
concept of psychological well-being as they have their
own meaning in this field, however, little evidence focuses
on such concepts while others related (self-esteem, self-
efficacy, self-concept, optimism, and social health) are
more common in the literature.

Thus, the aim of the current study was to analyze
the associations of objectively measured PA and health-
related PF components levels with self-confidence and in-
terpersonal relations in adolescents.

2 | METHODS

2.1 | Participants and study design

The present study is part of the DADOS (Deporte,
ADOlescencia y Salud) study, which has been described
previously.'® Briefly, it is a 3-year longitudinal research
project (from 2015 to 2017) aimed to analyze the influence
of PA on health, academic performance, and psychologi-
cal well-being in adolescents from the Castellon province
(Spain). The results presented in this study belong to
cross-sectional baseline data obtained between February
and May of 2015. A convenience sampling technique was
used to require participants; thus, it was not considered as
a representative population. For that purpose, advertising
leaflets about the research project were sent to secondary
schools and sports clubs, which included basic informa-
tion and the general DADOS study inclusion criteria (i.e.,
born in 2001, to be enrolled in the second grade of second-
ary school and without diagnosed physical or neurologi-
cal chronic diseases). Volunteers who met the inclusion
criteria (as reported by participants’ parents or guardians)
were included in the study. We estimated that a sample of
300 participants would be required to provide statistical
power of 80% with a level of significance of 0.05, assum-
ing a dropout rate of 20%.'® Finally, from the total DADOS
study sample (n=274), a subset of 268 adolescents aged
13.9+0.3years (138 boys) was included in the analysis.
This final sample came from 38 secondary schools, out of
85 were located in the province of Castellon and had valid
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data for weight status, PA, PF components, and psycho-
logical well-being.

2.2 | Ethical considerations

Adolescents and their parents or guardians were in-
formed of the nature and characteristics of the study,
and all participants provided written informed parental
consent. The DADOS study protocol was designed in ac-
cordance with the ethical guidelines of the Declaration
of Helsinki 1961 (last revision of Fortaleza, Brazil,
2013) and approved by the Research Ethics Committee
of the Universitat Jaume I of Castellon in Spain
(UJI-28/04/2014).

2.3 | Physical activity

The PA levels were objectively measured using a triaxial
GENEACctiv accelerometer (Activinsights, Kimbolton,
UK). This device provides a reliable (coefficient of varia-
tion intra- and inter-instrument of 1.4% and 2.1%, respec-
tively) and valid measurement of PA in young people
(r=0.925, p=0.001)." Participants were instructed to
wear the accelerometer on their non-dominant wrist
for at least six consecutive days (including sleeping and
water-based activities). At least four complete days in-
cluding two weekend days were required to be included
in the analysis. Accelerometers were programmed to col-
lect data at a sampling frequency of 100 Hz and stored in
gravity (g) units. The raw acceleration output was aggre-
gated in 1-s epochs using the GENEActiv postprocessing
PC software (version 2.2: GENEActiv). By combining all
registered days for each participant and using the Excel
macro provided by the commercial brand to summarize
the data, PA was expressed as average minutes per day
in light, moderate, and vigorous PA. Moderate-vigorous
PA (MVPA) was calculated by adding moderate PA and
vigorous PA.

2.4 | Health-related physical fitness

The Field-based Assessing Levels of Physical fitness and
Health in Adolescents (ALPHA) health-related fitness test
battery, a well-known and validated tool,?’ was used to ob-
jectively measure PF components.

Cardiorespiratory fitness was measured using the
20-m shuttle run test (shuttle run test). Briefly, each par-
ticipant ran straight between two lines 20 m apart, while
keeping pace with audio signals. The test was completed
when participants could not reach the end lines at the

pace of the audio signals two consecutive times, or when
they stopped because of fatigue. The final score, com-
puted as the number of shuttles completed, was used in
the analysis.

Speed-agility was measured using the 4x10-m shut-
tle run test (4x 10-m test). Briefly, the participant ran as
fast as possible four times between two parallel lines 10m
apart. The test was performed twice, and the best time (s)
was used in the analysis. Higher values in this test indicate
worse speed-agility.

Upper-limb muscular strength was measured using
a hand dynamometer with adjustable grip (TKK 5401
Grip D: Takey Scientific Instruments). Briefly, the par-
ticipant squeezed gradually and continuously for at least
2, performing the test with the right and left hands in
turn, and using the optimal grip span. The test was per-
formed twice for each hand alternatively. The handgrip
score (kg) was calculated as the average of the best score
for each hand.

Lower-limb muscular strength was measured using the
standing long jump test. Briefly, the participant jumped
as far as possible from a starting position immediately be-
hind a line, standing with feet approximately shoulder's
width apart. The test was performed twice, and the longest
distance (cm) was used in the analysis.

2.5 | Psychological well-being

The psychological well-being indicators included in the
present study were self-confidence and interpersonal re-
lations. Specifically, self-confidence is defined as the per-
son's ability to make decisions and to trust his/her own
possibilities.! On the other side, interpersonal relations
are defined as associations between two or more people
based on emotions and feelings, take place in many con-
texts such as family, friends, and sports clubs, and are very
relevant during the adolescence period.* This study con-
cerns peer relations.

These indicators were measured by the Spanish ver-
sion of the Behavior Assessment System for Children
(BASC), which is a multimethod, multidimensional sys-
tem used to evaluate the behavior and self-perceptions of
children and adolescents.”> BASC has shown extensive
psychometric properties in both non-referred (a=0.92)
and clinical populations («¢=0.93) with reliabilities for
the subscales ranging from 0.80 to 0.87.** The level-3,
the version designed for adolescents, was applied for
14-year-old participants, and precisely, self-confidence
and interpersonal relations belong to the self-reported
personality scale. For each indicator, standard T-score
with an average of 50 and standard deviations of 10
points were used in the analysis.
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2.6 | Covariates
2.6.1 | Anthropometry and maturity

as covariates

Anthropometric characteristics were measured twice by
trained members of the DADOS research group following
standardized procedures.”” Average measures were used
for data analysis. Briefly, body weight was measured to the
nearest 0.1 kg using an electronic scale (SECA 861), lightly
dressed and without shoes. Height was measured to the
nearest 0.1 cm using a wall-mounted stadiometer (SECA
213). Body mass index (BMI) was calculated as weight/
height square (kg/m?).

Pubertal status was self-reported according to the
five stages described by Tanner and Whitehouse®® based
on external primary and secondary sex characteris-
tics. Standardized pictures were used to measure (self-
reported) two components: pubic hair growth for boys and
girls, plus breast development in girls, and genital devel-
opment in boys. A 5-point maturity rating was used where
Stage 1 corresponds to the prepubertal state and Stage 5
corresponds to mature state. The highest rating of the two
components was used for data analyses.

2.7 | Statistical analysis

Study sample characteristics are presented as
mean + standard deviation (SD) for continuous variables
or percentages for categorical variables. All variables were
checked for normality using both graphical (normal prob-
ability plots) and statistical (Shapiro-Wilk test) proce-
dures. For continuous variables, t-test was used to analyze
sex differences.

Multiple linear regression analyses were used to an-
alyze the association of PA levels and PF components
(independent variables) with self-confidence and inter-
personal relations (dependent variables) and using spe-
cific adjusting models for each lineal regression. Model 1
was the unadjusted model and Model 2 was the adjusted
model built based on statistical and scientific criteria. In
particular, for Model 2, both the individual association of
each potential confounder and its modifying effect on the
pure coefficient (>10%) were analyzed. Thus, considering
this criterion, a final adjusted regression model was built
for each PA and PF variable including sex and/or BMI
and/or pubertal status (ordinal categorical variable; 1-5)
as covariates based on the results of the specific statisti-
cal verifications previously described. This process has
been done separately for each association, and therefore
each relationship has a different set of confounders in the
model. Moreover, for confounding variables included in

Model 2, the interaction was verified by generating virtual
dummy variables in STATA (independent * confounder).
No significant interactions were found for any of the stud-
ied variables in the regression models (p > 0.05). However,
considering the previously published evidence on PA and
PF differences by sex in adolescence,”’ sensitivity analy-
ses were also performed separately by sex. All the analyses
were performed using the STATA software for Windows
version 13.0. The level of significance was set at p <0.05.

3 | RESULTS

The characteristics of the sample included in this study
are shown in Table 1 for both, all participants together
and by sex. Briefly, boys were taller and had higher PA
levels and PF performance than girls (all p <0.001), except
for light PA. Significant differences were observed for self-
confidence (T-score), being higher in boys, but not for in-
terpersonal relations (T-score).

The associations of PA levels and PF performance with
self-confidence and interpersonal relations are shown
in Tables 2 and 3, respectively. In the whole sample and
after adjusting by specifically selected confounders, the
performance in the 4x10-m test was independently as-
sociated with self-confidence (p<0.05). Moreover, others
such as MVPA levels, standing long jump and shuttle run
tests were also associated with self-confidence, however,
these relationships were not independent of confounders
(all p<0.05). Furthermore, when sensitivity analyses were
applied separately by sex based on scientific rationale (not
statistical interactions), the performance in the 4x10-m
test remained significantly associated with self-confidence
independently of confounders only in boys (all p<0.01).

On the other hand, in the whole sample the perfor-
mances in standing long jump, shuttle run and 4x10-m
tests were associated with interpersonal relations inde-
pendently of confounders (all p <0.05). In addition, when
sensitivity analyses were applied separately by sex only
the performance in the shuttle run test was independently
associated with interpersonal relations in boys. Also, per-
formance on 4x10-m reported a significant association
that disappear after including confounder in the model
(all p<0.05).

4 | DISCUSSION

The present study aimed to analyze the associations
of objectively measured PA and PF levels with self-
confidence and interpersonal relations in adolescents.
Our study revealed a positive association of MVPA with
self-confidence, but not with interpersonal relations.

85UB0|7 SUOLULLIOD BA[ERID 3[edldde ayy Aq peusenob 828 S iie YO ‘SN JO Sa|N1 10} ARIqIT 8UIIUO AB|IAA UO (SUOIPUOD-PUR-SLLIBY O™ A3 1M ARRIq 1 BUIUO//SANY) SUORIPUOD PUe SWiB | Y3 88S *[£202/20/2T] U0 AriqIT 8UIUO AB]IM 'eAUnfeleD 80 SHRISIBAIUN SPARS 8Q 1010SU0D AQ TEKT SWS/TTTT OT/I0P/L00 A3 1M AReiq 1 BUIUO//SANY Wo. papeojumod ‘0 ‘8E80009T



16000838, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/sms.14431 by Consorci De Serveis Universitaris De Catalunya, Wiley Online Library on [17/07/2023]. See the Terms and Conditions (https:/onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

]

>
wl
-
"100°0 > Ay 5070 > dy
*1$9) Uni apInys w-oz ‘LIS ‘dwn( Suor Surpuess ‘(IS ‘UOHBIADD pIepue)s ‘(S ‘WNWIUTW ‘U ‘Wnwixew ‘Xey ‘dispuey ‘OH Xopur sseuwr Apoq ‘TIN{ :SUONBIAIQQY
1S9} 1 uﬁwﬁdwmoﬁﬁ_ %n— POUTUIEX 9J9M S9XIS U9MISq SAOUIPIT .mowwuﬂwuuwm ple] ESEMQE\ESE_E_E pue UOneIAdp plepue)s Fueouw se Uwuﬂwwwhm dIe ele(J :2JO0N
(91008-1)
8T°0 LS/L 8T'8F 0T 1S LS/9T T9+8¢CS LS/L STLFIYIS suone[ar [euosiodiojuy
%00 6S/°CT 6T01FCE8Y 6S/T1 €6'8FITIS 6S/T1 0L'6F9L'61 (9100s-1) 20ULPUOI-F[oS
(sowo21no) Sureq-1[am 1ed130[004Y g
#x100°0> SOT/8T 65°0C F TP 0S STT/€T 96°0C F00°8L STT/€T 06'vCF29v9 (somnys o) LIS
1 100°0> 08'ST/0T'TT S6'0F60°¢CT 0T¥1/06°01 IL0F¥0CT 08°'ST/06°0T 66'0FSSTI (8) 3893 W-OT X+
#x100°0> YTT/L8 6SYCF+ 8T 191 8YC/911 T9YTF LS 081 SYC/L8 0’9 F 0T TLT (wo) 1718
%1 100°0> Tvr/S61 0y +89T 8IS/¢¢T L9F6°0¢ 8 TIS/€€T 6'GF68C (31) oH
ssawy1j [earsAyd pajeRI-yieoHy
#x100°0> L9°0¥/TS0 LLLFIT6 88°9Y/LL'T I8°LF99°ST 88'9%/2S°0 T8+ 1S°CL SNOI0SIA
#x100°0> L6'V8T/T1TCE TIL°6ZF18°08 YT 192/90°8Y CI'6T+8¥'L6 L6'Y8T/T1TCE 0S°0€ +6£°68 SNOI031A-91RISPOIN
#x100°0> 9T°09T/LETE 8T STFSI'TIL CEYYT/OL Y L8 YT FTYTS 9T°09T/LETE 0S'STF+689L 9JeIapPON
0L°0 9S'16S/¥L°LOT SLTSFEVILL 9T'C¥9/19°L0T S6'8S FE]ELT 9T°C¥9/19°L0T 06'SSFOT'SLT 1YSrT
(Kep/urur) K1AROY [ed1sKYd
S/¥5/9€/5/0 Y1/t¥/2€/01/0 6/6v/¥€/8/0 (%) (A-1) 93e1s TRAIOQNG
90°0 LY TE/9L YT 68°CF19°0C LTTE/VT YT SSTF66°61 LTTE/YT YT €L'TF6T0T ANE\muC INg
+x100°0> G8'GLT/S9SPT €L9F6T 191 SO'I8T/09°CHT LS 8FTLYIT SO'TI8T/09°CHT 16'LFT0°¢91 (u) 1y3eH
€0 0T98/S8°C¢ 8L'8F99°¢S GS'88/0V'IE ¥9'6 FGSPS GS 88/t 1€ ETOFITYS (3Y) ysSrom
860 SV YI/TE €T 0€°0F68°€T EYYT/LTET 6T0F68°¢L SV YT/LTET 0€°0F68°¢T (sreak) a3y
Xew /Ut ds F ued]\l Xeuw /urj ds F uedAl Xew /Ut ds F uesAl
anfeA-d (osT=1u) s (81 =u) skog (89z=u) v
g -ordures Apmis a3 Jo sonsireoeIeyd 2Andosed T A T1dV.L
N
[8a]
p=
(o)
Q
<
o}
=
&,
o




16000838, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/sms.14431 by Consorci De Serveis Universitaris De Catalunya, Wiley Online Library on [17/07/2023]. See the Terms and Conditions (https:/onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

ORTEGA-GOMEZ ET AL.

"100°0 > s 50°0 > ds

*189) unI apNys w0z ‘LYS ‘dwn( Suoy Surpuess ‘(7S ‘A1anoe 1ed1sAyd ‘v{ ‘L1anoe 1eorsAyd snorodia-ajeropowt ‘VIAN diISpuey ‘OH SUORIARIQQY
‘sasA[eue eonsne)s snoiaaid o) Surpiodoe

s18 pue sKoq ur xapul ssew Apoq pue 38e)s [e3rqnd pue ‘e ur xapur sseuwr Apoq pue 33e)s [eyaqnd xas 10§ pajsnipe sem g [OPOJA pue paisnfpeun sem T [SPOA
*(d) anyea-d pue ‘(¢) JUSIOIFO0D UOISSAIFAI PIZIPIEPUEL)S (q) JUSIOLIFI0D UOISSAIZAI pazIpIepueisun se xas £q pue ojduwres [[e 103 pajussaid a1e vye( 910N

8T°0 90T°0 €500 T1€€0 980°0 €¥0°0 2050 900 8200 691°0 8T1T°0 0S0'0 091°0 I1T°0 0°0 +010°0 €91°0 €900  (semNys o) LIS

98T'0 €ZT0— 9Z€T— 6610 SIT0— LTTTI— 0100 LETO— 900°€— I000> 897T0— €6£€— 40100 tv6T0— +I6T— wI000> +TT0— €0TT—  (S)1891 W-0T X+
SY9'0  THO'0  SI00 890  OF00  LIOO TETO  LOT'O OO0 9900  LST'0 LSOO ¥bTO  6L00 6200  %I200  TFI'0  TSO'0 (uo) 118
vLZ0  T0T'0  T9TO #8TO  S60'0  9¥CT0 TSSO 6100—  €0°0— 9ZL'0 000  OY0'0  S9S'0  THO'0  890°0 8010 8600  T9T0 (3%) oH
ssauyiy [eo1sAyd paje[aI-yedHq
6170 SIT0  TST'0 €40 €010 LSO  8L60 TO0'0— €00°0— 6680 1100  TIO0 +¥¥E€0  #90°0  ¥L0°0 SLO0  60T0  STI'0 Sno10SIA
6570  €0T'0  950°'0 TLTO  L600 €00 €9€0  6L00  STO0 6IE0  S80°0 9200 9ZI'0  860'0  I€00  «6E00  9ZI'0  0F0'0 VAAN
€YE'0 9800  SE0'0 TISE0 €800 SO0 9870 €600  ££0°0 0920 L6000  SS00 LET'O 600  9£0°0 0900  STT0  +¥0°0 9JBI9POIN
= - - 9670  T600 8100 = - = 6870 6500 6000 - = - LYTO  TL00  TIO0 1431y
(Kep/urur) vq
d g q d q q d g q d q q d q q d g q S[qerreA
ZPPOIN 1 [PPON ZPPON 1 [PPOIN T [PPOIN 1 [PPOIN
(osT=u) sprn (8T =u) skog (89z=u) IV

*90UIPPUOI-J3S M Jd PUe Vd JO ses[eue uorssaidar redury o[ dumN z A 19V.L

ﬂ—WI LEY



16000838, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/sms.14431 by Consorci De Serveis Universitaris De Catalunya, Wiley Online Library on [17/07/2023]. See the Terms and Conditions (https:/onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

-

WILEY

ORTEGA-GOMEZ ET AL.

T0°0> dyy 600> dy

19} UnI oa[NYs w-og ‘LYS ‘dwn( Suoy Surpuess ‘(7S ‘A1anoe 1edrsAyd ‘v{ ‘L1anoe 1esrsAyd snorodia-ajeropowt ‘VIAN ‘diISpuey ‘OH :SUONRIAIQQY

"sasA[euE [edSIIE)S sno1ad1d 0} SurpIodde gxapul ssew Apoq 10/pue ,a3e)s [eraqnd J0/pue Xas 10§ paisn[pe sem 7 [SPOIA pue pejsnipeun
sem T [9poIAl ‘(d) anfea-d pue ‘(¢f) JUSIOLFI09 UOISSIITI PIZIPIepue)s ‘(q) JUSIIIFO0I UOISSaIFaI pazIpIepue)sun se xas £q pue [[e Jo pajuasaid are eje 270N

TS0 T900  STO0 65H°0  SS90°0  9T00 @6V0'0  LLTO  TSO'0 4xS000  6€T0  0L00  @OKO0  SET0  TEEO0  T9T0 8000  Lb0'0 (SIININYS oU) LS
0670 860°0— 6V80— 09C0 001°0— 998°0— 9900 9ST'0— 0SSI— 42200 S6L0— 089T—  @€E0°0 PET0— +86'0— 40100 LST'O— TST'T—  (5)3IS9) W-OIX¥
§LS00  LITT  OTFO $9¥0  S900  TTO0 9LS0  TOKO0  TOLO0  LTH'O 8900  LIOOD ¢xCC00  E€I0T  I8T0 6E0 1600  STOO (uo) 118
MEV0 0L00— LPT'O— TSKO 9900— 6£T°0— 8610  LZI'0  9IT0  +¥ST'0  CZI'0  OIT0  ,,6v9°0  TEO0  OVOO 00S0  $90°0  8LOO (8%) oH
ssauyy [eo1sAyd paje[RI-yiresHq
§LLSO  TSO0 9S00 TLSO  0SO0 €500 O08€0  SLO0  6S0°0  9€TO  TOL'0  6L00 g TEE0 9900 LSOO IIT0 8600  ¥80°0 sno10SIA
§6€6'0  L000— T000— SE6'0 LOOO— TO00— gThLO 8200 9000  LISO 9500  TIO0 4;,SP80 €100 €000 T10SO  THO0  0I0°0 VAAIN
§:66L°0 €T0°0— 800°0— 88L'0 PTO0— 8000— gEI60 6000 TOO0 6690  €£00 8000 49760 +000— T000— 08L0  LIOO  SOO0 3JRISPOIN
- - - L9L0 9200 000 - - - 6Y80 91000 TO00  ,06L0 TZ00 €000 ¥SL'O 6100  TO00 L]
(Kep/urur) vd
d g q d g q d d q d 4 q d g q d g q JS[qeLieA

T IPPOIN T [PPOIN T IPPOIN 1 [PPOIN ZIPPOIN T [SPOIN

(ocT=1u) s (8s1=1u) skog (89z=u) NIV

‘suopje[al [euosiodidiur m JId pue Vd Jo sosATeue uorssaidor resurf o[dinN € H19V.L



ORTEGA-GOMEZ ET AL.

ﬂ—WI LEY

Moreover, adolescents with better performance on lower-
limb muscle strength, speed-agility, and cardiorespira-
tory fitness showed higher levels of self-confidence and
interpersonal relations. Particularly, boys with higher
performance in speed-agility presented higher levels of
self-confidence and interpersonal relations. Similarly, it
has been found the better cardiorespiratory fitness, the
higher interpersonal relationship in boys. In addition,
pubertal status and BMI have shown an influence on
the association of PA and/or PF performances with self-
confidence and interpersonal relations. These findings
contribute to the current scientific knowledge by suggest-
ing that both MVPA and PF could contribute to optimal
mental health in adolescence, with a special role in boys.

4.1 | Physical activity

Few studies have investigated the self-confidence of ado-
lescents, related to PA, and furthermore, this PA has been
defined as sports participation. The study of Holt et al.
showed that perceptions of psychological benefits of
parents and their children were associated with partici-
pation in youth sport. They measured confidence with a
semi-structured interview of adolescents and their par-
ents. Moreover, PA was estimated from the time of sports
participation.® Another study with similar results® used
extracurricular sports participation and youth sport as a
proxy for PA, while the adolescent’s confidence, divided
into self-worth and positive identify, was measured by an
empiric scale. In consonance with these previous stud-
ies,”*? the present work showed a positive association
between objectively measured PA (particularly MVPA)
and self-confidence, however, the use of accelerometers to
measure PA provides additional accuracy and strength to
the scientific evidence by using objective methods rather
than qualitative or self-reported tools.

Other studies have analyzed the associations of self-
confidence related concepts. This is the case of Garn
et al.** that found a positive association between objec-
tively measured MVPA and self-concept in 1767 adoles-
cents after controlling for sex and BMI. In addition, Young
et al.*! found a positive association of objective MVPA
with physical self-concept and self-esteem in adolescent
girls. Moreover, another recent study> reported similar
associations of regular PA with emotional, physical self-
concept, and general self-efficacy in Spanish teenagers
(n=167, 14-15years), although, PA was self-reported.
A similar trend was observed by Dishman et al.*® that
reported lower values of self-efficacy and objectively
measured PA in preadolescents girls. Those authors®® con-
cluded that PA decreased more in students with higher
declines in self-efficacy; however, they only consider sex

as a confounder instead of analyzing the interaction ef-
fect of sex by performing separate analyses for boys and
girls as our study did. In fact, in the scientific literature
described above, the sex influence was considered by in-
cluding this as a confounder variable. In our study, a dou-
ble approach was considered by analyzing first the role
of several confounders (sex, BMI, and pubertal status),
and second; studying the interaction role of sex by sensi-
tivity analyses separately for boys and girls. In summary,
our findings showed an association between MVPA and
self-confidence that disappeared after adjusting for con-
founders and/or interaction analyses by sex. This could
suggest that the initial association found for MVPA could
be influenced, at least partially, by sex, BMI and/or pu-
bertal status or even the total sample size. Furthermore,
it is noteworthy and necessary to point out that several
studies reported associations with specifically MVPA, as
does the present study. MVPA includes time spent at both
moderate and vigorous intensity activity. Therefore, it is
plausible that considering the role of the higher amount
of time registered in MVPA will provide a clearest picture
(higher sensitivity) of its association with self-confidence.
In this sense, the lack of associations between objective
measured PA and interpersonal relations in adolescents
found in our study concurs with previous cross-sectional
data* showing that prosocial behaviors and social func-
tioning were unrelated to objectively measured PA in boys
and girls aged 11years old. In fact, this study also showed
the same tendency that our results regarding differences
in MVPA levels between sexes, with a tendency to have
less favorable levels in girls than boys. On contrary, pre-
vious literature®®*>* studying PA, through sport partic-
ipation or attendance in sport activities, revealed that a
highest participation and the consequent increase in PA
level were related to better psychosocial health, interper-
sonal development or relations and social connections in
both preadolescence and adolescence. However, several
methodological aspects could explain the contradictory
results among studies. In this sense, using an indirect
measure of PA (self-reported) could overestimate the PA
level. These studies***>° collected information about the
type of activity and in most cases it was structured PA like
physical sports activities, which have previously shown
their influence on mental health.*” By contrast, our study
collected information about the effect of intensity and
amount of PA. Thus, the fact to objectively measure PA
in adolescents could ensure a more precise indicator of
overall PA than extracting from interviews, qualitative
methods, or data survey analysis. However, it is necessary
to highlight the relevance to consider not only the objec-
tive quantification of PA volume and intensity, but also
the type of activity and/or sports participation for a more
complete understanding.
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4.2 | Physical fitness

On the other hand, previous scientific evidence'>'® studied
the associations of PF components with the self-confidence
concept literally. However, these studies did not use ob-
jective measures of PF. In this regard, self-reported fitness
level was associated with changes in adolescents’ self-
confidence.'® Moreover, in the field of sport performance,
an increase in speed led to improved self-confidence."® For
all these reasons, other related concepts were considered
as proxy indicators of self-confidence. In this sense, lit-
erature about concepts equivalent to such term suggested
that muscular strength and cardiorespiratory fitness were
the principal fitness components acting as predictors of
self-confidence.'**® In addition, Reigal et al.** showed
that cardiorespiratory fitness was a great predictor of
general self-efficacy and life satisfaction; but lower-limb
muscular strength could also adequately predict the level
of life satisfaction in Spanish adolescents. Furthermore,
the same author in another study* found positive associa-
tions of cardiorespiratory fitness and standing long jump
with self-concept. Others® showed positive associations
of upper and lower-limb muscular strength, speed-agility
and cardiorespiratory fitness with physical self-concept,
although cardiorespiratory fitness was the best predictor
for physical self-concept and self-esteem in those adoles-
cents. In addition, cardiorespiratory fitness and upper and
lower-limb muscular strength were associated with opti-
mism and self-esteem, respectively, in obese preadoles-
cents.'* Overall, our results are in line with these studies
reporting associations of lower-limb muscular strength,
cardiorespiratory fitness and speed agility. Nevertheless,
based on our data speed agility showed the strongest as-
sociation with self-confidence with special relevance for
boys. The methodology and concepts used as outcomes
and the use of confounders could explain some differences
among studies in relation to the PF component showing
higher relevance, but agreement on a clear association of
PF on self-confidence exists. Finally, the associations of
PF components with interpersonal relations have been
recently reported in Spanish preadolescents,'” where the
authors reported direct associations of cardiorespiratory
fitness with positive social health and inverse associa-
tions with negative social health in both boys and girls.
Muscular upper and lower-limb strength showed similar
associations although to a lesser extent. However, a final
analysis separately by BMI categories showed greater dif-
ferences by sex, highlighting that normal weight girls had
better positive social health, while underweight boys had
fewer positive social health and higher negative social
health than their normal weight peers. In our study, the
performances in lower-limb muscular strength, cardiores-
piratory fitness and speed agility were associated with

interpersonal relations. Overall, our findings support the
previous literature, but the particular role of speed agility
appears as one of the main findings adding value to the
current evidence.

4.3 | Strengths and limitations

This study has some limitations; thus, its findings should
be interpreted with caution. First, the cross-sectional de-
sign of our analyses avoids us to infer causal effects, thus,
longitudinal/interventional studies are needed. Second,
the sample may not be large enough when statistical anal-
yses by sex were applied. The age homogeneity of the ado-
lescent sample is a strength of the current work despite
the variability in pubertal status. In addition, the use of
objective methods to measure PA and health-related PF
components is an added value providing accuracy to the
results.

5 | CONCLUSION

This study suggests that higher levels of lower-limb mus-
cle strength, cardiorespiratory fitness and speed-agility
could contribute to better self-confidence and interper-
sonal relations in adolescents. Precisely, speed-agility and
cardiorespiratory fitness seem to have a stronger impact
on boys. Furthermore, increasing levels of objectively
measured MVPA may improve self-confidence in adoles-
cents and this relationship seems to be influenced by BMI
and/or pubertal status.

6 | PERSPECTIVE

The results of this study are relevant and complement the
evidence on the role of PA and PF on the mental health
status of adolescents.* Specifically, self-confidence and in-
terpersonal relations are factors that have been little stud-
ied and are relevant to psychological well-being.** The use
of a comprehensive battery of fitness tests and objective
tools allows us to determine that the most relevant physi-
cal skills are lower limb muscle strength, cardiorespira-
tory fitness, and speed-agility, as well as the relevance of
MVPA level. Finally, knowledge of the key role of PA and
PF may be useful as a strategy to manage the increased
mental disorders affecting this target population.
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