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“said Don Quixote, “and since you are not experienced in the things of the world, all
things that have some difficulty seem impossible to you; But time will pass, as | have
said again, and | will tell you some of what | have seen down there, which will make
you believe what | have told here, the truth of which” neither admits of reply nor

dispute.

“dijo don Quijote—, y como no estas experimentado en las cosas del mundo, todas
las cosas que tienen algo de dificultad te parecen imposibles; pero andara el tiempo,
como otra vez he dicho, y yo te contaré algunas de las que alla abajo he visto, que te

haran creer las que aqui he contado, cuya verdad ni admite réplica ni disputa.”

Miguel de Cervantes.
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265
266 ABSTRACT

267  This thesis aimed to explore the association between sports participation and incidence of pain
268 among adolescents in a 28-week follow-up period, as well as to identify the role of sex,
269  biological maturation and training volume into this phenomenon. This longitudinal design of 28
270  weeks followed 95 adolescents, subdivided according to the presence or absence of
271 participation in sports and the modality practiced, consequently, the groups were: adolescents
272 from non-impact sports, impact sports, and non-sports groups, following the inclusion criteria.
273  They reported the occurrence of pain and were tracked weekly by the research team, “the
274  presence of any pain in the previous 7 days” was self-reported weekly. Anthropometric data
275  such as height and sitting height were collected to estimate as a marker of somatic maturation
276  in a mathematical model, and body composition data was also collected through DXA. The
277  data distribution was analysed using Kolmogorov-Smirnov, and variables were expressed as
278 mean values, standard deviation (SD), and 95% confidence intervals. The significance level
279 was set as 5%. The findings indicate that the association between the sport type and pain
280  occurrence remained significant even after adjusting the models by sex and maturity offset,
281  swimmers had an increased risk of reporting pain neck, shoulders, and trunk pain, compared
282  to the impact sport group, mainly caused by the high volume of practice in the modality. Also,
283  the weekly time spent on sports at vigorous intensity is related to a higher occurrence of pain,
284  adjusted by lean soft tissue, sport modality, and sedentary behaviour. Thus, this thesis
285  presents innovative aspects in the development and implementation of a pain surveillance
286  system related to the adolescent growth and development process, finding that the relationship
287  between pain continues to have a close relationship with sports participation, even considering
288  the somatic growth factor adjustment variable. The volume of training seems to be the most
289  relevant variable in this phenomenon and there exists a limit to how much they should engage
290 in sports to preserve their health. In addition, the vigorous intensity at which said activity is

291  carried out further accentuates the occurrence of pain.
292

293  Key words: Multisite pain, Adolescents health, Sports for youths, Maturity offset,

294  Musculoskeletal disorder
295
296
297

298
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299 RESUMO

300 Esta tese teve como objetivo explorar a associacdo entre participacdo esportiva e incidéncia
301  de dor entre adolescentes em um periodo de acompanhamento de 28 semanas, bem como
302 identificar o papel do sexo, maturacéo bioldgica e volume de treinamento neste fendmeno. O
303 delineamento longitudinal de 28 semanas acompanhou 95 adolescentes, subdivididos de
304 acordo com a presenca ou auséncia de participacdo em esportes e a modalidade praticada,
305 consequentemente, 0s grupos foram: adolescentes de esportes sem impacto, esportes de
306 impacto e grupos ndo esportivos, seguindo os critérios de inclusdo. Eles relataram a
307 ocorréncia de dor e foram monitorados semanalmente pela equipe de pesquisa, “a presenca
308 de qualquer dor nos 7 dias anteriores” autorrelatada semanalmente. Dados antropométricos
309 como altura e altura sentada foram coletados para estimar como um marcador de maturagéo
310 somatica em um modelo matematico, e dados de composicdo corporal também foram
311 coletados por DXA. A distribuicdo dos dados foi analisada usando Kolmogorov-Smirnov, e as
312  variaveis foram expressas como valores meédios, desvio padréo (DP) e intervalos de confianga
313  de 95%. O nivel de significancia foi definido como 5%. Os achados indicam que a associagéo
314  entre o tipo de esporte e a ocorréncia de dor permaneceu significativa mesmo apés o ajuste
315 dos modelos por sexo e desvio de maturidade, os nadadores apresentaram risco aumentado
316  de relatar dor no pescogo, ombros e tronco, em comparag&o ao grupo de esporte de impacto,
317 causado principalmente pelo alto volume de pratica na modalidade. Além disso, o tempo
318 semanal gasto em esportes de intensidade vigorosa esta relacionado a uma maior ocorréncia
319 de dor, ajustado por tecido mole magro, modalidade esportiva e comportamento sedentario.
320 Assim, esta tese apresenta aspectos inovadores no desenvolvimento e implementacéo de um
321  sistema de vigilancia da dor relacionado ao processo de crescimento e desenvolvimento do
322  adolescente, constatando que a relagdo entre dor continua a ter estreita relagdo com a
323  participacao esportiva, mesmo considerando a variavel de ajuste como fator de crescimento
324  somatico. O volume de treinamento parece ser a variavel mais relevante neste fenémeno e
325  existe um limite para o quanto eles devem se envolver em esportes para preservar sua saude.
326  Além disso, a intensidade vigorosa em que tal atividade é realizada acentua ainda mais a

327 ocorréncia de dor.
328

329 Palavras-chave: Dor multissitio, Salde do adolescente, Esportes para jovens, Deslocamento

330 de maturidade, Disturbio musculoesquelético.
331

332
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450 1 INTRODUCTION

451

452 Musculoskeletal pain (hereafter referred to as pain) is defined as an unpleasant
453  sensory and emotional experience associated with actual or potential tissue damage
454  or described in terms of such damage. This condition is not selective and affects even
455  pediatric populations, with a point prevalence ranging from 4% to 60% (Brattberg,
456  2004; Rathleff et al., 2013). Due to this prevalence, figures show that among adults
457  chronic unrelieved pain became a worldwide economic concern, costing an estimated
458  US$560-635 billion in 2010 (Smith & Hillner, 2019).

459 The International Olympic Committee recently emphasised the importance of
460 seeking strategies to maintain the integrity of health in young athletes, which is why
461  surveillance and treatment systems for pain and sports injuries are being increasingly
462  valued (Hainline et al., 2017). Engagement in programs of physical exercise has been
463  suggested as a strategy for prevention of pain (Hainline et al., 2017). However, this
464  assumption seems paradoxical because sports participation in adolescence (the main
465 manifestation of physical exercise among adolescents) increases the chances of some
466 type of symptoms or discomfort. Guddal et al.,, 2019 discovered that 62% of
467 adolescents reported experiencing pain after sports practice. This raises concerns
468  about the high rates of pain reported by children and adolescents. Additionally, the role

469  of sports participation in this phenomenon is unclear.

470 The adolescence is a critical period due to the constant structural and
471  physiological changes that can affect sports participation. In fact, during adolescence,
472  biological and chronological age can significantly differ from each other (Dunn et al.,
473  2011). In the sports participation context, these heterogeneities are usually not
474  accounted for (especially among children), leading to poorly optimised training loads,
475 and increasing the risk of injuries and pain. In addition, each sport modality elicits
476  different responses according to its biomechanical needs, goals, physical load, and
477  even the environment where it is performed (water or land) (Lehman & Carl, 2017
478 Maillane-Vanegas et al., 2022). In an example of these particularities attributed to the
479 engagement in different sports, Malmborg et al., 2022 showed that students who
480 participated in non-contact sports (athletics, swimming, squash, badminton, tennis,

481  figure skating, artistic gymnastics, and diving) were more likely to report frequent pain.
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482 The discussion surrounding the relationship between sports part|(:|pat|onand
483  pain is a controversial issue, especially because the engagement in sports is more
484  complex than just “be engaged in”. Other aspects of sports participation (e.g. volume
485  of engagement, intensity, etc.) should be considered to understand in depth how this
486 relevant behaviour might be linked to pain in adolescents (Guddal et al., 2019; Kujala
487 etal., 1999). Therefore, models assessing the interaction between sports participation
488 and pain among adolescents should consider the role of those potential confounders
489 (e.g. biological age, parameters of sport participation [e.g. frequency, intensity]). The
490 complex interaction between human growth, sports participation and pain are rarely
491  mentioned in the literature, particularly considering that most studies are focused on
492  adult high-performance athletes (Malmborg et al., 2022). According to a recent
493 systematic review on the relationship between maturation, growth, and
494  musculoskeletal conditions, the findings remain inconclusive due to high risks of bias,

495  highlighting the need for further research(Swain et al., 2018).

496 Moreover, the role of sex into this phenomenon is not entirely clear. Previous
497  studies conducted in Canada and Europe have suggested that girls have higher risk
498  of pain than boys (Perquin et al., 2000; Stanford et al., 2008). However, how this sex-
499 difference would interact with biological maturation and the above-mentioned
500 parameters of sports participation is not mentioned on it. Moreover, even the
501 prevalence of pain among boys and girls is not clear in developing settings, making
502 hard to predict if the associations would be the same observed in developed nations

503 where options of sports are substantially different.

504 Therefore, considering sports participation as a characteristic of daily life in
505 children and adolescents around the world, its interaction with pain in the first two
506 decades of life became a relevant health issue over the last decades. In this sense,
507 the content of this thesis is of great value not only to coaches but also to health
508 professionals and parents, involved in adolescents’ physical integrity. An accurate
509 understanding of the relationship between pain and sports participation during growth

510  will allow us to create strategies to improve the benefits of sports participation.

511 Therefore, considering the background above described, we have suggested

512 the following hypothesis for this doctoral thesis:
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The prevalence of pain would be higher among adoIescenfgﬁ_é‘ﬁdééﬂéawin
organised sports than in those adolescents only engage in regular
physical education classes;

The incidence of pain over our follow-up period would be affected by
parameters of sports participation (e.g. intensity, volume, the
environment where the sport is performed);

Girls would report more pain than boys over our follow-up period,;

The role of biological maturation would be not relevant in the dynamics

behind the association between sports participation and pain;

2 THESIS OBJECTIVES

2.1 General objective

e To explore the association between sports participation and incidence of pain

among adolescents in a 28-week follow-up period, as well as to identify the role

of potential variables into this phenomenon.

2.2 Specific objectives

e Chapter 04 (Manuscript 1): To identify the impact of different sports in the

incidence of pain among adolescents in a 28-week follow-up study.

e Chapter 05 (Manuscript 2): To compare the incidence of pain between

adolescents engaged and not engaged in sports participation and also explore

the role of sex, biological maturation and parameters of sports participation into

this association.
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541

542 3 METHODS
543

544 3.1 ABCD-Growth Study Design

545 For the development of this thesis, a longitudinal study was carried out, which
546 is part of a wider research project called “Analysis of Behavior of Children During
547  Growth-ABCD-Growth Study”. The ABCD-Growth Study is a longitudinal follow-up in
548 which the impact of sports participation on different health outcomes among
549 adolescents is monitored. The Ethical Board of the Sao Paulo State University -
550 UNESP, campus of Presidente Prudente, has approved the research project. The
551  project received the approval number: 1.677.938/2016.

552 The parents / legal guardians completed a written consent form to participate in
553 the study. The adolescents were required to complete a form ratifying their desire to
554  participate. All adolescents participated in the study voluntarily and were provided with
555  comprehensive information about the study's objectives, all procedures, and eventual

556  risks. They were also informed that they could withdraw from the study at any time.

557 The ABCD Growth study’s inclusion criteria considered whether the adolescent

558 was engaged in sports.

559 For those adolescents engaged in sports:

560 i) Previous engagement of at least 12 months in the current sport;

561 i) Absence of clinical or metabolic disorders (previously diagnosed);

562 i) No regular use of medications that may affect the development and
563 growth of the adolescent;

564 iv) Aged from 11 to 17 years;

565 V) To bring back the written consent form signed by the parent/legal
566 guardian.

567

568 For the control group, (adolescents not engaged in sports), the following inclusion
569 criteria were applied:

570 ) No regular engagement in any organized sport / program of physical

571 exercise over the last 12 months;



572 1)) Absence of clinical or metabolic disorders (previously diagnosé'caj_)ﬁﬁm :

573 iii) No regular use of medications that may affect the development and growth
574 of the adolescent;

575 Iv) Aged from 11 to 17 years;

576 V) To bring back the written consent form signed by the parent/legal guardian.
577

578 For all adolescents who declared to fulfil the inclusion criteria, their parents

579 and/or guardians received the written consent forms. After providing consent,
580 participants were contacted by phone and invited to visit the University facilities to be
581 measured and interviewed by the researchers.

582 In brief, the ABCD Growth Study was approved by members of the Municipal
583 Department of Sports and Municipal Department of Education. However, due to the
584 COVID-19 pandemic, all data collection was interrupted from 2020 to 2022 by the
585 determination of both the Government of the State of Sao Paulo and the Brazilian
586 Health Authorities, resulting in the loss of the tracked adolescents. In 2022, 95
587 adolescents were tracked for 28 weeks to test the necessary changes in the ABCD —
588 Growth Study in a post-pandemic scenario, targeting to resume the fieldwork of the
589 ABCD Growth Study in 2023 (Figure 1 - Flowchart).

Total sample: 63 ‘

| Manuscript 1 }—-‘ Swimming group: 18

Other sports group: 45

Total sample: 95 ‘

| Manuscript 2 }—" Control group: 32

Sports group: 63

590

591  Figure 1. A flowchart about the sample utilized in each manuscript.

592 Note: From the author

593
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594 3.2 Sample size estimation

595 Our sample was for selected by convenience. After receiving approval from the
596 local authorities, researchers contacted coaches (sports clubs) and principals
597  (schools) to describe the aims of the research and inclusion criteria. Researchers
598 contacted 11 schools and sports clubs in the city's metropolitan area and 95
599 adolescents were tracked for 28 weeks in 2022. Our sample size calculation
600 considered a prevalence of pain of 30.3% and 57.6% among adolescents not engaged
601 and engaged in sports, respectively (Maillane-Vanegas et al.,, 2022), while the
602  statistical power was 80%, Z=1.96 and we expected 30% of loss to follow-up. The final
603 sample size was set at a minimum of 62 participants completing the follow-up

604 assessment.
605

606 3.3 Experimental design
607

608 In a normal routine, this is the way by which the adolescent is registered, enters

609 the ABCD — Growth Study database and the follow-up period is initiated (Figure 2):

- . ' N
( Invitation to ) Adolescent
Particinate in the Delivery of Consent registration in the
P and Assent Forms ABCD database
Study
‘ system |
\ _/

™

. A 4
Scheduling | send an online
Accelerometer Tests / guestionnaire every
Training Questionnaire Friday (28 weeks)
J \ J

' - ~ e
Conducting
Measurements at the
University Laboratory

\ S/ pN

l

‘ Measurement of ( ‘

activity (1 week) \

610

611  Figure 2. The process to start the follow-up period

612 Note: From the author

613
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614 3.4 Study Variables

615 3.4.1 Sports Participation

616

617 Participants were categorized into two groups considering the presence (or not)
618  of sports participation: the “sports group” and “control group" (for Manuscript-2). In the
619 second moment, those adolescents engaged in sports were divided into “Swimming”
620 and “impact sports” (track & field, basketball, judo and soccer) (for Manuscript-1). For
621  both sport groups, beyond the previous 12 months of engagement in the current sport,
622 it was mandatory the participation in championships (at least state level) to
623 characterize organized sports participation. Details about sports participation at
624  baseline, were assessed in a face-to-face interview, where the adolescents engaged
625 in sports were asked to answer the following questions:

626 . “How long have you been practicing this sport"? (Years and months)
627 . “‘How many days a week?” (days/week)

628 . "How long a day do you train?" (minutes/day)

629 The multiplication between days a week by time per day of training allowed

630 calculate the weekly training volume.
631

632 3.4.2 Resistance training engagement
633

634 Engagement in resistance training was assessed through a dichotomic question
635 (yes/no) by a face-to-face interview conducted by the researchers at baseline
636 measurement: “Do you practice resistance training?”. If the answer was affirmative,
637 the adolescent was asked "How long have you been practicing resistance training?"

638 and “How many days a week?”.
639
640
641

642
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643 3.4.3 Sports participation intensity and habitual physical activity
644

645 For our a priori analyses during one whole week, researchers directly measured
646 the sedentary behaviour as a physical behaviour and the time (training volume) spent
647 indifferent intensities (light [60%-70% of HRmax], moderate [70%-80% of HRmax] and
648  vigorous [80%-90% of HRmax]) during sports participation using a heart rate monitor
649 (sensor attached to the chest at the height of the heart position [Polar H7 model];
650 POLAR software, Polar Team, Kempele, Finland) (Figure 3).

651

652

653 Figure 3. An example of an accelerometer model was utilized in the study.

654 Note: from the author.
655

656 Moreover, all adolescents took the watch for seven consecutive days to
657 measure the physical activity outside sports participation (sedentary behaviour, light,

658 moderate and vigorous).
659

660 3.4.4 Anthropometry and Body composition

661

662 Sex (boy/girl), anthropometric measures (body weight, height, and sitting
663  height), and body composition (lean soft tissue and body fatness) were used as
664  covariates. Body weight was measured using an electronic scale (Filizzola PL 150,
665 model Filizzola Ltda, Brazil). In contrast, height and sitting height were measured using
666 a wall-mounted stadiometer (Sanny, model American Medical of the Brazil Ltda,

667  Brazil).

668
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669 3.4.5 Biological Maturation

670

671 The peak of height velocity (PHV) was estimated as a marker of somatic
672 maturation, using mathematical models based on anthropometric measures to
673  calculate the time (in years) remaining (negative values) or past (positive) to PHV,
674  which is an important biological event that follows the human maturation process. The
675 PHV was subtracted from the chronological age, giving the age of peak height velocity
676  (APHV), (Table 4) predicted by Moore et al. somatic maturation (Moore et al., 2015).

677

678 Table 1. Mathematical formulas predicted by Moore et al. 2015 to calculate somatic
679  maturation.

Sex

Boys -7.999994 + [0.0036124 x (Age x Stature)]
R?=0.896; SEE = 0.542

Girls -7.709133 + [0.0036124 x (Age x Stature)]

R?=0.898; SEE = 0.548

680 SEE= standard error of the estimate

681

682 3.4.6 PAIN

683

684 Adolescents were tracked weekly by the research team, reporting the
685 occurrence of pain. The questionnaire used to assess pain was an adaptation of the
686  Nordic Questionnaire (Kuorinka et al., 1987; Legault et al., 2014). The use of this type
687  of screening tool is often used in the development and assessment of prevention
688  strategies for work-related pain and symptoms. Regarding pain, the questionnaire has
689  previously been used to satisfactorily identify a high prevalence of symptoms in most
690 investigated body parts in a young Brazilian athlete population. The questionnaire is
691  similar to those used in work safety and ergonomics, it could also be useful for school

692  physical activity programs or individual and team sports (Bleyer et al., 2015).

693 Researchers contacted adolescents and coach staff weekly to avoid recall bias,

694  considering the positive report of pain throughout the week (Bahr, 2009). Adolescents
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received access to an online form, which should be completed through(‘)ﬂtmt‘h‘eﬁ\//\‘/qe‘wek

(the research team and coach staff worked closely to keep the reports updated).

For each body region (neck, shoulder, upper back, elbows, wrists/hands, lower

back, hip/thigh, knees, and ankles/feet) (Figure 7), there are three yes/no questions:

(i) the presence of any pain in the previous 7 days, (ii) impairment in daily activities

over the previous 7 days due to pain, and (iii) consulting a health professional because

of pain. The validation study presented satisfactory Kappa index values, ranging from
0.63 to 1.00 (de Barros & Alexandre, 2003).

[/
Lower back | / I|I |

pt e
| [
(7 | f\ A
T

rist/fhand

/1 '\ Elbow
[ ]} _
[/ |\
| ] \ll'.

Knee

\

Ankles/feet ( J/ 5

Figure 4. The scheme of the body subdivided into regions

Note: From the author

3.5 Statistical Analyses

Initially for the descriptive exploration, the data distribution was analyzed using

Kolmogorov-Smirnov test and variables expressed as mean values, standard deviation

(SD) and 95% confidence intervals. All statistical analyses were performed using the
SPSS IBM statistics software (version 29.0, Chicago, IL, USA). The statistical
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714  significance was set at 5%. Below is presented the statistical analyses carried out in

715  each manuscript of the thesis.
716

717  3.5.1 Statistical analyses - Manuscript 1:

718

719 The student’s t-test (continuous data) and chi-square (categorical data) were
720 used to compare means and assess associations' existence between the “swimming
721 group” and “impact sports" respectively. The magnitude of the correlation (Pain and
722 sports participation) was expressed as r and its 95% confidence intervals (95%CIs)
723 using Linear Regression, adjusted by sex, age, PHV, training volume, vigorous
724  physical activity, and resistance training. The prevalence and occurrence were
725  calculated with 95% Cls. Kaplan-Meier plots and risk of pain through 28 weeks were
726  calculated for the absence of pain during the 28-week follow-up. Analyses were carried
727  out on the statistical software SPSS(version 29.0), and the significance level was set
728 as 5%.

729

730 3.5.2 Statistical analyses - Manuscript 2:

731

732 Measures of central tendency, dispersion, and frequency were used as
733  descriptive statistics. The student’s t-test (continuous data) and chi-square (categorical
734  data) were used to compare means and assess associations' existence between the
735  “sports group” and “control group" respectively. Bivariate correlation was used to
736  observe the relationship between sedentary behavior, intensity of physical activity
737  (moderate, vigorous), and total time week training time with the appearance of pain in
738 each segment, expressed as r and its 95% confidence interval. Correlations were
739 adopted as measures of effect-size and graded as small effect-size <= 0.10, medium
740  effect-size >0.10 to <= 0.49 and large effect-size >= 0.50 to <= 0.70 and very large
741 effect-size >0.70 (MAHER et al. 2013). Subsequently, the associations (Pain and
742  sports participation) were expressed as 3 and its 95% confidence intervals (95%Cls)
743  using Linear Regression, adjusted by sex, somatic maturation, lean soft tissue, sports
744  modality, and sedentary behaviour. The occurrence was calculated with 95% Cls.
745  Kaplan-Meier plots and risk of pain through 28 weeks were calculated for the absence
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746  of pain during the 28-week follow-up. Analyses were carried out on the statlstlcal

747  software SPSS (version 29.0), and the significance level was set as 5%.

748

749

750 4 RESULTS
751

752 In this section, the findings and discussion of the Thesis will be presented in two
753  segments:

754 The first manuscript entitled “Musculoskeletal pain in adolescents involved in
755 impact and non-impact sports - ABCD Growth Study”, was accepted for publication in
756  the journal Pediatric Exercise Science on 07/31/2024.

757 The second manuscript will be presented in full, Summary, Introduction,
758  Methods, Results and Discussion. This second manuscript was never submitted in any

759  Journal, and will not be submitted before the presentation of this thesis.
760
761
762
763
764
765
766
767
768
769
770

771
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772

773 4.1 Manuscript 1:
774  Original article

775

776  MUSCULOSKELETAL PAIN IN ADOLESCENTS ENGAGED IN IMPACT AND NON-
777  IMPACT SPORTS - ABCD GROWTH STUDY

778 Running title: Musculoskeletal Pain in Adolescents

779  Purpose: This study aimed to identify, through a 28-week follow-up, the association
780 between pain and engagement in different sports among adolescents. Methods: In
781  total, 63 adolescents reported the occurrence of pain, which was tracked weekly.
782  Participants were categorised into two groups based on their sports participation:
783  “swimming group” and “impact sports group". Researchers directly measured the time
784  spent in different intensities during sports participation for one week using a heart rate
785  monitor. For the covariates, body mass, body fatness, and whole body lean soft tissue
786  were assessed using a dual-energy x-ray absorptiometry (DXA) scanner. Kaplan-
787  Meier plots and risk of pain were calculated for the absence of pain during the follow-
788 up. Results: The association between the sport type and pain occurrence remained
789  significant even after adjusting the models for potential confounders, showing that
790  swimmers had an increased risk of reporting pain in the neck (HR= 3.33 [95%CI: 1.53
791  to 7.25]), shoulders (HR= 2.21 [95%CI: 1.17 to 4.21]), and trunk (HR= 5.60 [95%CI:
792 2.28 to 13.70]). Conclusion: The association between the sport type and pain

793  occurrence is evident even when controlling for confounding factors.
794  Key words: Pain, Adolescents, Sports, Growth, Musculoskeletal disorder

795 Introduction



unesp ™ [P}

796 Musculoskeletal pain (hereafter referred to as pain) is defined as anunpleasant
797  sensory and emotional experience associated with actual or potential tissue damage
798  or described in terms of such damage," which does not have to be related to apparent
799 tissue damage (24). The International Olympic Committee recently emphasised the
800 importance of assessing pain and injuries in athletes (10). Pain is not a selective
801  condition, and it also affects paediatric populations, with a reported prevalence of
802  current pain ranging from 4% to 60% (25), including multi-site pain manifestation (12),
803  with an increased risk of continuing to feel pain later in life, which is cause for concern

804 (3,7).

805 The growth spurt in adolescence is critical period due to the constant structural
806 and physiological alterations, that can affect sports participation. In fact, the peak
807 height velocity (PHV) and timing of maturity differ significantly in adolescents of the
808 same chronological age (8). In youth sports, these differences are often not
809  considered, resulting in suboptimal training and an increased risk of injuries and pain.
810 In addition, each sport elicits different responses according to its biomechanical
811  aspects, physical load, and even the environment where it is performed (water or land)
812  (16). As an example of this, Malborg et al. (2022) described that adolescent engaged
813  in non-contact sports (athletics, swimming, squash, badminton, tennis, figure skating,

814  artistic gymnastics, and diving) were more likely to report frequent pain (17).

815 Previous studies have investigated the perception of pain and biological maturity
816 in adolescents who are active in sports. In their review, Swain et al. (2018) showed
817 that the relationship between maturation, growth, and musculoskeletal conditions
818 remains inconclusive, and the available evidence is still insufficient to make inferences
819 about a clear association (28). The current knowledge presents a high risk of bias (no

820 articles in the literature have adequately addressed all bias domains) (28), which
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821  impedes our ability to establish whether biological maturity and growth aremi'ﬁﬁclie‘[ﬂ)‘emrfl'demnt
822  risk factors for musculoskeletal conditions (28). In addition, there is limited longitudinal
823 evidence on these conditions, considering variables that directly influence the

824  occurrence of pain.

825 The pain surveillance system in adolescence is an important component in
826  detecting and preventing musculoskeletal disorders or complaints and their costly
827  consequences (14,15). However, pain conditions in youth sports, associated with
828  somatic maturity and types of sport, are rarely mentioned in the literature, particularly
829  considering that most studies are focused on adult high-performance athletes (18).
830  Within a paediatric context, the literature already shows how pain in adolescence can
831 predict pain conditions in young adulthood, and early identification is extremely
832 important to prevent pain from becoming persistent (3,7,15). Considering this, there is

833 aneed to recognise risk factors for pain in adolescent athletes, regardless of the cause.

834 In light of this, the current work aimed to identify, in a 28-week follow-up study,

835 the association between pain and engagement in different sports among adolescents.
836 Material and Methods
837 Sample

838 This longitudinal study is part of the ongoing research entitled “Analysis of
839  Behaviors of Children During Growth — ABCD Growth Study”, carried out in the city of
840 (deleted for double-blind review) (~200,000 inhabitants, located in the western part of
841  the (deleted for double-blind review), with a Human Development Index of 0.807). The
842  Ethical Committee Board of the (blinded) University approved the ethical aspects of

843 the ABCD Growth Study. All information obtained from the adolescents is confidential
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844 and for strict research use. The adolescent, caregiver, and sport trainers were

845 immediately informed if any anomaly was detected.

846 In the ABCD Growth Study, the inclusion criteria were: i) aged between 11 and
847 17, (ii) no clinical or metabolic disorders (previously diagnosed) that may interfere with
848 the practice of habitual physical activity, (iii) no regular medicine use, and (iv) a
849 minimum of 12 months of participation in sports (for all sports clubs). For all
850 adolescents who self-declared fulfilling the inclusion criteria, their parents and/or
851 guardians received the written consent forms. After providing consent, participants
852  were contacted by phone and invited to visit the University facilities to be measured

853 and interviewed by the researchers.

854 The ABCD Growth Study has been conducted since 2017, and details about its
855 sampling process are described elsewhere (6,29). In brief, the ABCD Growth Study
856  was approved by members of the Municipal Department of Sports and the Municipal
857 Department of Education. After receiving approval from the local authorities,
858 researchers contacted coaches (sports clubs) and principals (schools) to describe the
859 aims of the research and inclusion criteria. Researchers contacted 11 schools and
860  sports clubs in the city's metropolitan area, and 285 adolescents started the follow-up.
861  However, due to the COVID-19 pandemic, all data collection was interrupted from 2020
862 to 2022 by the determination of both the State of Sao Paulo and Brazilian Health
863  Authorities, resulting in the loss of the tracked adolescents. In 2022, 63 adolescents
864  were tracked for 28 weeks to test the necessary changes in a post-pandemic scenario,
865 targeting the resumption of the ABCD Growth Study in 2023. Thus, the study sample

866  comprised 63 adolescents tracked during 28 weeks in 2022.

867 Dependent variable: Pain
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868 Adolescents reported the occurrence of pain and were tracked Weeklybythe
869 research team. An adaptation of the Nordic Questionnaire was used to assess pain
870  (Kuorinka et al. 1987, 1990) (14,20,30). Researchers contacted adolescents and
871  coaching staff weekly to avoid recall bias, considering a positive pain report during the
872  previous week (1). The adolescents were given access to an online form, which they
873 were asked to complete throughout the week (the research team and coaching staff
874 worked closely together to keep the reports updated). Before the study, the
875 researchers contacted parents/legal guardians and adolescents to provide instructions
876  about the correct way to complete the questionnaire and answer any questions about
877 the procedures. It was emphasised that the questionnaire should reflect only the
878 teenager's perception. Coaches knew that the questionnaires were being completed
879 but did not interfere in the process. Access to the data reported in the online
880 questionnaire was restricted to the research team, the adolescents, and their

881  parents/legal guardians.

882 The questionnaire presents a scheme of the body subdivided into regions (neck,
883  shoulder, upper back, elbows, wrists/hands, lower back, hip/thigh, knees, and
884  ankles/feet) (supplement 1). For each body region, there are three yes/no questions
885 relating to (i) the presence of any pain in the previous 7 days, (ii) impairment in daily
886  activities over the previous 7 days due to pain, and (iii) consulting a health professional
887 in the previous 7 days because of pain. The validation study presented satisfactory

888  Kappa index values, ranging from 0.63 to 1.00 (2).

889 In the current study, “the presence of any pain in the previous 7 days” was self-
890 reported weekly (every Friday), and the occurrence and incidence of the outcomes

891  were considered.
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892 Independent variable: Sports participation

893 Participants were categorised into two groups considering the presence (or not)
894  of physical impact in the sports practice: the “swimming group” (n= 18 adolescents)
895  and the “impact sports group" (n= 45 adolescents [basketball, gymnastics, track & field,
896 and judo]). At baseline, the participants reported the previous time of engagement in
897 the sport (months), the weekly frequency of training (days/week), and resistance
898 training (days/week). Furthermore, during follow-up (28 weeks), 1 week was assigned
899  a priori for researchers to directly measure the time (training volume) spent in different
900 intensities (light, moderate, and vigorous) during sports participation using a heart rate
901  monitor (sensor attached to the chest at the height of the heart [Polar H7 model];

902 POLAR software, Polar Team, Kempele, Finland).

903 Covariates

904 The adolescents were scheduled to visit the university facilities for various
905 assessments (DXA, anthropometric data, and face-to-face interviews), which lasted
906 approximately 30 minutes per adolescent. Sex (boy/girl), anthropometric measures
907 (body weight, height, and sitting height), and body composition (lean soft tissue and
908 body fatness) were used as covariates. Body weight was measured using an electronic
909 scale (Filizzola PL 150, model Filizzola Ltda, Brazil) and height and sitting height using
910 a wall-mounted stadiometer (Sanny, model American Medical of the Brazil Ltda,
911  Brazil). Peak height velocity (PHV) was estimated as a marker of somatic maturation,
912  using mathematical models based on anthropometric measures to calculate the time
913  (in years) remaining (negative values) or past (positive) to PHV, which is an important
914  biological event that follows the human maturation process: Years from age of PHV for
915 males = -7.999994 + [0.0036124 x (Age x Stature)] and Years from age of PHV for

916 females = -7.709133 + [0.0036124 x (Age x Stature)] (19). Body mass (kg), body
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917 fatness (%), and whole body lean soft tissue were assessed using a dual_::é_ﬁgréy_;(njr;éy
918 absorptiometry (DXA) scanner (Lunar DPX-NT; General Electric Healthcare, Little
919  Chalfont, Buckinghamshire, UK) with GE Medical System Lunar software (version 4.7).
920 DXA measurements were performed in the morning after a light breakfast, and the
921  scanner quality was tested by a trained researcher before each measurement day,
922  following the manufacturer's recommendations. Covariates were measured only once
923  at the beginning of follow-up.

924  Statistical Analysis

925 Measures of central tendency, dispersion, and frequency were used as
926  descriptive statistics. The student’s t-test (continuous data) and chi-square test
927 (categorical data) were used to compare means and assess the existence of
928 associations between the “swimming group” and “impact sports group" respectively.
929  The magnitude of the associations (pain and sports participation) was expressed as r,
930 with 95% confidence intervals (95%CIs), using Linear Regression, adjusted by sex,
931 age, PHV, training volume, vigorous physical activity, and resistance training. The
932 prevalence and occurrence were calculated with 95% Cls. Kaplan-Meier plots were
933 used to calculate the absence of pain during the 28-week follow-up. Analyses were
934  carried out on the statistical software STATA (version 19.0), and the significance level

935 was set as 5%.
936 Results

937 A total of 63 adolescents (27 girls and 36 boys) actively participated in the 28-
938 week weekly follow-up. Considering adolescents engaged in swimming and impact
939  sports, there were similarities in age, maturation, body composition, and resistance
940 training engagement. Most sports participation parameters were higher among

941  swimmers (Table 1).
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942 Overall, there were 1277 reports of pain over the follow-up periodfiﬁé number
943  of pain events per week was higher among swimmers in the neck (p-value= 0.029),
944  shoulder (p-value= 0.010), and trunk (p-value= 0.036), compared with the other sports

945 modalities.

946 Training volume was positively related to higher self-reported pain throughout
947 the 28 weeks in the neck (r= 0.454) and trunk (r= 0.500), while vigorous physical
948  activity was negatively related to less self-reported pain during the follow-up in the
949  shoulders (r= 0.373) but positively in the ankles/feet (r= 0.351). Finally, resistance
950 training was positively related to higher self-reported pain in the ankles/feet (r= 0.461)

951 (Table 2).

952 During the follow-up, 50% of athletes recorded at least one episode of pain
953  during the 28 weeks, more highly represented by hips (65.1% [95%CI: 53.3 to 76.8]),
954  ankles/foot (63.4% [95%CI: 51.6 to 75.3]), and shoulders (63.4% [95%CI: 51.6 to
955  75.3]), while the neck (41.2% [95%CI. 29.1 to 53.43]), trunk (33.3% [95%CI: 21.6 to
956  44.9]), elbows (33.3% [95%CI: 21.6 to 44.9]), and wrists/hands (22.2% [95%CI: 11.9
957  to 32.4]) were affected in between 22% and 41% of the adolescents (Figure 1, Panel
958 A). The type of sport practiced affected the occurrence of pain in the neck, shoulders,

959 and trunk (Figure 1, Panel B). These values are presented in Figure 1.

960 The association between the sport type and pain occurrence remained
961  significant even after adjusting the models for potential confounders (sex and maturity
962  offset) (Figure 2, Panels A, B, and C). Swimmers had an increased risk of reporting
963  paininthe neck (HR=3.33[95%CI: 1.53 to 7.25]) (Figure 2, Panel A), shoulders (HR=
964  2.21[95%CI: 1.17 to 4.21]) (Figure 2, Panel B), and trunk (HR= 5.60 [95%CI: 2.28 to
965 13.70]) (Figure 2, Panel C) compared to adolescents engaged in other sports. These

966 values are shown in Figure 2.
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967
968

969
970 Discussion

971 The current study aimed to identify the occurrence of pain and its association
972  with sports participation in adolescents. Emphasis is consistently placed on the role of
973  sport in enhancing health in paediatric groups (which is widely recognised). However,
974 less attention has been given to potential side effects of sports participation, such as
975  pain. Our study found that all adolescents experienced at least one pain episode during

976 the 28-week follow-up.

977 Regarding our sample, adolescents commonly experienced lower back, hip,
978 ankle/foot, and shoulder pain. Similar information is found in the literature. A survey of
979 7596 Norwegian adolescents identified neck and shoulder pain as the most prevalent
980  pain symptom (17%)(9). Another survey conducted with Swedish adolescent athletes
981 reported the knee (27%) and lower legs/feet (17%) as the most common body regions
982  to receive pain reports at baseline. This pattern changed during the follow-up period
983  (lower back 21% and knees 18%) (17). Another survey in Brazil identified that 58% of
984 all adolescents reported pain in the week before the interview, with reports of pain in
985 the lower limbs being higher among adolescents engaged in martial arts, such as judo,
986 karate, and kung-fu (16). In the current study, pain in the lower limbs was similar among
987 swimmers and adolescents engaged in other sports, although this similarity may result

988 from only considering one martial art, with few adolescents engaging in judo (n=14).
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989  The background described above ratifies that pain is an outcome commor_fll;ﬁ/ﬂdila{gﬁ(c')ééd

990 in adolescents, especially those regularly engaged in sports.

991 We found that factors related to sports participation, such as vigorous physical
992  activity and training volume, can influence pain. Like sports injuries, pain is often linked
993 to stressed tissue. Although there were variations in the methodologies used, our
994  results align with the current literature. Rathleff et al., in a cross-sectional study, found
995 that one in five of 2953 adolescents reported pain (25), mainly those with a high level
996 of sports participation, while Malmborg et al., in a cross-sectional survey of sports
997 school students, reported that at least one in three students experienced an episode

998  of pain during the week before the interview (18).

999 Despite all compelling evidence linking sports participation to benefits for
1000 paediatric health, there is a close relationship between sports participation and the
1001  appearance of pain symptoms (11). The impact of sports participation on pain seems
1002  stronger when the training volume is high. The definition of “excessive sports
1003  participation” among adolescents seems controversial, but recommendations hint at a
1004 maximum of 16 hours per week (22). In our study, swimmers spent time in practice
1005 close to this limit (mean 13.9 h/week [95%CI: 12.5 to 15.4]), while the other sports
1006  group reported around 7.3 h/week (95%CI: 6.3 to 8.3), without considering the
1007 intensity. Similarly, leisure-time physical activity was positively related to pain in
1008 adolescents, while the co-occurrence of different areas of pain was more common in
1009  subjects participating in sports (13). In terms of how sports participation interacts with
1010  pain, another relevant aspect to be considered beyond the time of engagement in
1011 sports is the right moment to start sports participation. Parents and coaches usually
1012  attribute greater athletic performance to early initiation in sports (which is not entirely

1013  true), but the exact amount of training necessary to achieve athletic success and an
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1014  eventual threshold to avoid injuries remain unknown among paediatric groups (423)
1015  Moreover, most recommendations about sports initiation / specialization only consider
1016  chronological age, while biological maturation (biological age) receives less attention

1017 (4,22,23).

1018 The higher occurrence of upper body pain among swimmers seems more due
1019 to the duration of exposure rather than biomechanical aspects or environmental
1020 factors. Unlike the other modalities, swimming combines large training loads, high
1021  technical requirements, and demands on strength to overcome an external load,
1022  mainly in the upper limbs, leading to joint and muscular overloads and increasing the
1023  risk of injury. In a similar study, Capaci et al. (2002) highlighted that swimmers
1024  experiencing musculoskeletal pain reported swimming significantly more hours per
1025  week than those without pain (8.86 + 1.25 vs 8.00 + 1.06 h/week) (5). Ristolainen et
1026 al. (2014) also found a positive relationship, reporting that the mean number of
1027  kilometres swam was significantly higher in injured swimmers than non-injured

1028  swimmers (1612 km/year vs. 1380 km/year) (26).

1029 There were no relevant differences in the association between sex and sports
1030  participation. This may be due to the low participation of girls in our study. However, it
1031 is important to mention that the literature presents evidence that the female sex is a
1032 determinant in the presence of pain. Based on findings from a Canadian sample,
1033  Stanford et al. (2008) reported that girls tend to have more pain complaints than boys
1034  at all ages (27). Similarly, Perquin et al. (2000) show how 27% of Dutch adolescents
1035 reported multi-site pain, with females presenting prevalence twice as high as males

1036 (21).
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1037 Our study has limitations. First, due to the challenges related to themonltorlng
1038  of sports teams, randomisation is not a reality in this approach. Thus, there are
1039  disparities related to sex and sports distribution. Second, pain is a sign that can be
1040 overestimated or underestimated according to the perception of each adolescent,
1041 which could also influence the results. Finally, the training parameters were measured
1042 through a cross-sectional approach at baseline, while pain was measured
1043  longitudinally. Thus, monitoring training parameters using a longitudinal approach is

1044  highly recommended to identify any cause-effect relationship between the variables.
1045 Conclusions

1046 In summary, adolescent swimmers reported more pain than adolescents
1047  engaged in other sports, and the training volume was the most relevant variable in this
1048  phenomenon. Although sports participation is widely recommended for adolescents in
1049 modern society, it is important to promote diversification in sports participation and
1050 raise awareness about imposing a limit to how much adolescents should engage in
1051  sports to preserve their health integrity. The current study supports the idea that to
1052  prevent pain, coaches and parents should be careful to avoid excessive sports

1053  participation among adolescents (21).

1054  Acknowledgements

1055  Availability of data and materials: The data used to support the findings of this study

1056  are available from the corresponding author upon request.

1057  Financial support: The authors would like to thank (blinded) for the financial support

1058  for this research project.



unesp ™ [P}

1059  Ethics approval and consent to participate: To participate in the studyadolescents
1060  provided informed consent forms signed by a parent or guardian. The Ethical Board of
1061 the (blinded) University (blinded) approved the investigation (Process number:
1062 02891112.6.0000.5402), and all procedures performed in this study were conducted
1063  in accordance with the 1964 Declaration of Helsinki for Human Studies by the World

1064 Medical Association.

1065 Conflict of interest: None.

1066  Declaration of Generative Al and Al-assisted technologies in the writing process:
1067  The authors declare that no Al and Al-assisted tools were used in the writing of this

1068  manuscript.
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079

1080



1081
1082

1083
1084

AVA
AVAVAY

unesp

Table 1. General characteristics of the sample according to engagement in sports(ABCD—
Growth Study; n = 63).

Swimming Other sports
(n=18) (n=45) p-value
Independent variables Mean (95%Cl) Mean (95%Cl)
General characteristics
Boys / Girls 9/9 27118 ---
Age (years) 15.1 (14.3 to 18.8) 14.7 (14.0 to 15.4) 0.536
PHV (years) 2.1(1.5t02.7) 16(1.1t02.2) 0.290
Body mass(kg) 63.8 (57.2t0 70.5) 65.0 (59.1to 70.9) 0.827
Height (cm) 169.5 (164.3 to 174.7) 167.0 (162.7 to 171.3) 0.501
Whole LST (Kg) 48.3 (42.51 to 54.21) 46.7 (42.8 to 50.6) 0.646
Body fatness (%) 21.4 (17.08 to 25.71) 23.8 (21.3 10 26.2) 0.303
Sports participation
Previous practice 67.9 (45.410 90.4) 49.1 (32.9 t0 65.3) 0.196
(months)
Vigorous PA (min/day) 19.7 (12.9 to 26.4) 14.8 (12.2to 17.4) 0.170
Bout section (min/day) 146.6 (135.6 to 157.7) 92.5 (84.2 to 100.8) 0.001
Frequency (days/week) 5.7(5.3t06.1) 46 (4.2t05.1) 0.001
Weekly volume 838.1 (750.6 to 925.4) 440.2 (378.1 to 502.2) 0.001
(min/week)
Pain
Neck (events/wk) 42(1.0t0 7.5) 0.55 (0.17 to 0.93) 0.029
Shoulders (events/wk) 7.2(3.51t010.9) 2.0(1.0t0 3.0) 0.010
Trunk (events/wk) 3.8(0.5t07.0) 0.3(0.1t0 0.5) 0.036
Elbows (events/wk) 1.7 (0.1to 3.5) 0.9 (0.1to 1.6) 0.285
Low back (events/wk) 52(1.2t09.2) 1.6 (0.8t02.4) 0.082
Wrists/hands 1.4(0.1t03.3) 0.5(0.1to0 1.0) 0.345
(events/wk)
Hips (events/wk) 4.8 (1.2t08.5) 29(1.64.2) 0.309
Knees (events/wk) 3.3(0.1t06.9) 2.0(0.7t03.2) 0.453
Ankles/feet (events/wk) 3.3(0.1t06.7) 3.1(1.7t04.4) 0.869
Categorical n (%) n (%) p-value
Resistance training
RT yes 16 (88.9%) 35 (77.8%) 0.482
RT 23 daysiweck 12 (66.7%) 21 (46.7%) 0.247
8 (44.4%) 18 (40.0%) 0.968

RT 21 year

95%Cl: confidence interval; LST= lean soft tissue; PHV= peak of height velocity; RT= resistance
training.
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Table 2. Linear regression (standardised coefficient) between the self-reported paln durmg fhe 28-week follow-up and training parameters among

adolescents (ABCD — Growth Study; n = 63).

Neck Shoulders Trunk Elbows Low back  Wrists/hands Hips Knees Ankles/feet
r r r r r r r r r
Overall sample (n=63)
Training volume (min/wk) 0.454 0.368 0.500 -0.092 0.127 -0.044 -0.026 -0.006 -0.262
Vigorous PA (min/day) -0.142 -0.373 -0.123 0.028 0.112 0.272 -0.026 0.197 0.351
RT (days/wk) -0.119 0.137 -0.130 0.327 0.102 0.138 0.299 0.191 0.461

Linear regression adjusted by sex, PHV, age, training volume, vigorous physical activity, and resistance training (days/week); PA= physical activity; RT=

resistance training.
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4.2 Manuscript 2:

Original Article

Association between sports participation and incidence of pain in
adolescents: ABCD Growth Study

Abstract

Purpose: To compare the incidence of pain between adolescents engaged and
not engaged in sports participation and also explore the role of sex, biological
maturation and parameters of sports participation into this association. Methods:
In total, 95 adolescents categorised into two groups, considering the presence
(63 adolescents) or not of sports participation (32 adolescents). For one week,
researchers directly measured the sedentary behaviour as a physical behaviour
and the time training volume spent in different intensities light, moderate, and
vigorous during sports participation using a heart rate monitor. In addition, they
reported the occurrence of pain every week for 28 weeks using an online form.
Bivariate correlation was used to observe the relationship between sedentary
behaviour, intensity of physical activity and total time week training time with the
appearance of pain in each segment. Kaplan-Meier plots and risk of pain were
calculated for the absence of pain during the follow-up. Results: The percentage
of adolescents reporting at least one pain event during the follow-up period did
not differ between the two groups, however, the number of pain events reported
in athletes was higher. A steeper slope indicates a higher event rate risk to report
pain over the 28 weeks was higher for shoulders (P = 0.001), elbows (P = 0.013),
hips (P = 0.031), and ankles/feet (P = 0.038) mostly in the sports participation
group. Every increase of one minute per week of sports participation resulted in
more than 0.004 pain events in the neck (95%CI: 0.001 to 0.007), 0.011 events
in shoulders (95%CI: 0.006 to 0.014), 0.004 events on the trunk (95%CI: 0.001
to 0.007) and 0.002 events on elbows (95%CI: 0.001 to 0.004). Conclusion: The
weekly time of engagement seems a relevant aspect of sports participation
responsible for the higher number of pain events among adolescents, especially

among adolescent athletes.
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Introduction

The International Association for the Study of Pain (IASP) defined pain as
"an unpleasant sensory and emotional experience associated with actual or
potential tissue damage or described in terms of such damage" (Raja et al.,
2020). Figures show that pain is already responsible for significant economic
burden (US$ 560-635 billion in 2010) among adults (Smith & Hillner, 2019).
However, pain is not an outcome exclusively observed in adults, being a condition
commonly reported by children and adolescents, with prevalence ranging from
4% to 60% and tracking from early life to adulthood (Brattberg, 2004; Rathleff et
al., 2013). The literature already shows that the impact of the presence of pain in
adolescence is such that it can predict pain conditions in early adulthood, and
early identification is of the utmost importance to prevent pain from becoming

persistent (Hainline et al., 2017).

Moreover, adolescence is a critical period for human growth with potential
to affect pain. Puberty itself is characterised by significant somatic growth and
marked musculoskeletal changes, factors that increase the adolescent's
vulnerability to episodes of pain (Swain et al., 2018). Sex is another variable to
be considered in this complex phenomenon linking pain to sports participation
because girls seem more vulnerable to pain than boys, while sports parameters
and maturation are two variables strongly affected by sex (Perquin et al., 2000;
Swain et al., 2018). Therefore, models assessing the interaction between sports
participation and pain among adolescents should consider those potential

confounders.

Sports participation is the main manifestation of physical exercise among
adolescents and its practice has been consistently related to many positive health
aspects (Malina, 2017). However, in a paradox the same sports participation can
increase the risk of pain and injuries. Guddal et al., 2019, analysed the presence
of pain in 7,596 adolescents and found that 62% of them reported pain after
sports practice, evidencing the concern that children and adolescents report pain
at alarming rates as well as sports participation seems to play a relevant (and yet
unclear) role into this phenomenon. The discussion surrounding the relationship
between sports participation and pain is a controversial issue, especially because

the engagement in sports is more complex than just “be engaged in”. Aspects of
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sports participation (e.g. volume of training, intensity, etc.) should be considered
to understand in depth how this relevant behaviour might be linked to pain in
adolescents (Kujala et al., 1999). It's important to note that all the studies were
conducted in high-income countries. There haven't been any studies in low-
income countries like Brazil where adolescents are observed over an extended
period. It's also important to consider variables related to sports participation
(intensity, volume) along with somatic maturation. This makes it crucial to further

explore this topic.

Thus, this manuscript aimed to analyse the association between sports
participation and incidence of pain among adolescents, as well as to identify the
role of biological maturation, sex and training parameters into this association.
We have hypothesised that the engagement in sports would increase the risk of
pain among adolescents, while this association would be affected by biological
maturation (higher incidence of pain in more mature adolescents), sex (higher
incidence among boys) and training parameters (higher incidence in adolescents

spending more time in sports practice [volume]).

Material and Methods

Sample

This longitudinal study is part of the ongoing research entitled “Analysis of
Behaviours of Children During Growth — ABCD Growth Study”, conducted in
Presidente Prudente (Western part of the Sao Paulo State). This study was
approved by the Ethical Board Committee of the Sao Paulo State University
(Process number: 02891112.6.0000.5402).

For this study, adolescents who were engaged in sports were included if
they: i) had previous involvement of at least 12 months in the current sport; ii) did
not have clinical or metabolic disorders (previously diagnosed); iii) did not
regularly use medications that may affect the development and growth of the
adolescent; iv) aged from 11 to 17 years; vi) signed written consent form. We do
not limit the participation of adolescent athletes, referring to the nature of the

objectives, whether in the form of annotation or subjective perception in the



1328
1329

1330
1331
1332
1333
1334
1335
1336
1337

1338
1339
1340
1341
1342
1343
1344
1345
1346
1347

1348

1349

1350
1351
1352
1353
1354
1355
1356
1357
1358

53

scoring of the impact modalities, we address group participation modality such as

basketball or individuals such as gymnastics, athletics and judo.

For the control ones, adolescents not engaged in sports, the following
inclusion criteria were applied: i) no regular participation in sports in the previous
six months; ii) signed written consent form; iii) absence of clinical or metabolic
disorders (previously diagnosed); iv) no regular use of medications; iv) aged from
11 to 17 years. For all adolescents who declared to fulfil the inclusion criteria,
their parents and/or guardians received the written consent forms. After providing
consent, participants were contacted by phone and invited to visit the University

facilities to be measured and interviewed by the researchers.

The ABCD Growth Study has been conducted since 2017, and details
about its sampling process are described elsewhere (Werneck et al., 2018). In
brief, the ABCD Growth Study was approved by members of the Municipal
Department of Sports and Municipal Department of Education. However, due to
the COVID-19 pandemic, all data collection was interrupted from 2020 to 2022
by the determination of both the State of Sao Paulo and Brazilian Health
Authorities, resulting in the loss of the tracked adolescents. The dataset used in
this manuscript was built in 2022, when 95 adolescents were tracked for 28
weeks to test the necessary changes in a post-pandemic scenario, targeting to
resume the ABCD Growth Study in 2023.

Dependent variable: Pain

Adolescents were tracked weekly by the research team, reporting the
occurrence of pain. The questionnaire used to assess pain was an adaptation of
the Nordic Questionnaire (Kuorinka et al., 1987; Legault et al., 2014).
Researchers contacted adolescents and coaching staff weekly to avoid recall
bias, considering the positive pain report through week (Bahr, 2009). Adolescents
received access to an online form, which should be completed throughout the
week (the research team and coach staff worked closely to keep the reports
updated). Coaches knew that the questionnaires were being completed but did

not interfere in the process.
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The questionnaire presents a scheme of the body subdivided into regions
(neck, shoulder, upper back, elbows, wrists/hands, lower back, hip/thigh, knees,
and ankles/feet) (supplement 1). For each body region, there are three yes/no
questions: (i) the presence of any pain in the previous 7 days, (ii) impairment in
daily activities over the previous 7 days due to pain, and (iii) consulting a health
professional because of pain. The validation study presented satisfactory Kappa
index values, ranging from 0.63 to 1.00 (de Barros & Alexandre, 2003). To ensure
the quality of adolescents’ responses, before the study, the researchers
contacted parents/legal guardians and adolescents to provide instructions about
the correct way to complete the questionnaire and answer any questions about
the procedures. It was emphasized that the questionnaire should reflect only the
teenager's perception. Coaches knew that the questionnaires were being
completed but did not interfere in the process. All adolescents were followed
weekly and even not reporting information in a specific week, the adolescent was
contacted in the subsequent week. In our sample, the average number of weeks
reporting pain was 21.7 weeks (95%CI: 20.1 to 23.3).

In the current study, “the presence of any pain in the previous 7 days” was
self-reported weekly (every Friday), and the incidence of the outcomes (events

after the baseline) were considered.

Independent variables

Participants were categorized into two groups considering the presence
(or not) of sports participation: the “sports group” (n= 63 adolescents) and the
“control group" (n= 32 adolescents). At baseline measures, the participants
reported the previous time of engagement in the sport (months), the weekly
frequency of training (days/week), and resistance training (days/week). For our a
priori analyses during one whole week, researchers directly measured the time
(training volume) spent in different intensities (light [60%-70% of HRmax],
moderate [70%-80% of HRmax] and vigorous [80%-90% of HRmax]) during
sports participation using a heart rate monitor (sensor attached to the chest at
the height of the heart position [Polar H7 model]; POLAR software, Polar Team,

Kempele, Finland).
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Sex (boy/girl), anthropometric measures (body weight, height, and sitting
height), and body composition (lean soft tissue and body fatness) were used as
covariates. Body weight was measured using an electronic scale (Filizzola PL
150, model Filizzola Ltda, Brazil). In contrast, height and sitting height were
measured using a wall-mounted stadiometer (Sanny, model American Medical of
the Brazil Ltda, Brazil). Peak height velocity (PHV) was estimated as a marker of
somatic maturation, using mathematical models based on anthropometric
measures to calculate the time (in years) remaining (negative values) or past
(positive) to PHV, which is an important biological event that follows the human
maturation process: Years from age of PHV for males = -7.999994 + [0.0036124
X (Age x Stature)] and Years from age of PHV for females = -7.709133 +
[0.0036124 x (Age x Stature)] (Moore et al., 2015). Body mass (kg), body fatness
(%), and whole body lean soft tissue were assessed using a dual-energy x-ray
absorptiometry (DXA) scanner (Lunar DPX-NT; General Electric Healthcare,
Little Chalfont, Buckinghamshire, UK) with GE Medical System Lunar software
(version 4.7). DXA measurements were performed in the morning after a light
breakfast, and the scanner quality was tested by a trained researcher before each

measurement day, following the manufacturer's recommendations.

Habitual physical activity (sedentary time, light, moderate and vigorous
physical activity) was monitored over five days, including two weekdays and one
weekend day, using a POLAR® accelerometer (model V800 — Kempele,
Finland). Adolescents were instructed to wear the accelerometer throughout the
entire day, even during sleep and showers (since the device is a waterproof
watch), removing it only during either sports practice or other activities with risk

of damaging the device. The device's software provided information on these

activity  levels (https://www.polar.com/en/img/static/whitepapers/pdf/polar-

activity-tracking-white-paper.pdf). In this study, sedentary time (min/day) was

considered to adjust the multivariate models.

Statistical Analysis

Measures of central tendency, dispersion, and frequency were used as

descriptive statistics. The student’s t-test (continuous data) and chi-square
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(categorical data) were used to compare means and assess associations'
existence between the “sports group” and “control group" respectively. Bivariate
correlation was used to observe the relationship between sedentary behavior,
intensity of physical activity (moderate, vigorous), and total time week training
time with the appearance of pain in each segment, expressed as r and its 95%
confidence interval. Correlations were adopted as measures of effect-size and
graded as small effect-size <= 0.10, medium effect-size >0.10 to <= 0.49 and
large effect-size >= 0.50 to <= 0.70 and very large effect-size >0.70 (MAHER et
al. 2013). The variables that present a correlation will enter the linear regression
analysis model. Subsequently, the associations (Pain and sports participation)
were expressed as B and its 95% confidence intervals (95%Cls) using Linear
Regression, adjusted by sex, somatic maturation, lean soft tissue, sports
modality, and sedentary behaviour. The occurrence was calculated with 95% Cls.
Kaplan-Meier plots and risk of pain through 28 weeks were calculated for the
absence of pain during the 28-week follow-up. Analyses were carried out on the
statistical software SPSS (version 29.0), and the significance level was set as
5%.

Results

During the 28-week weekly follow-up, the research team tracked 95
adolescents (63 athletes and 32 controls). Both groups shared similarities in age,
body mass, and height, while athletes participated more in resistance training.
The percentage of adolescents reporting at least one pain event (in all body
segments) during the follow-up period did not differ between the two groups
(Table 1), however, during the follow-up period there were 1621 reports of pain,
while the number of pain events reported in athletes was higher (Table 1). A
steeper slope indicates a higher event rate risk to report pain over the 28 weeks
was higher for shoulders (P = 0.001), elbows (P = 0.013), hips (P = 0.031), and
ankles/feet (P = 0.038) mostly in the sports participation group than the control

group (Figure 1).

During the follow-up period, the weekly time spent with sports participation

was positively correlated with pain in most of body segments (small to medium
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effect-size [>0.10 to <= 0.49]) , including neck (r= 0.240 [95%CI: 0.022; 0.437]),
shoulders (r= 0.441 [95%CI: 0.243; 0.601]), trunk (r= 0.231 [95%CI: 0.011;
0.428]), elbows (r= 0.334 [95%CI: 0.123; 0.516]), wrists/hands (r= 0.228 [95%CI:
0.009; 0.426]), hips (r= 0.263 [95%CI: 0.046; 0.456]), and ankles/feet (r= 0.231
[95%CI: 0.011; 0.428]) (Table 2). Similarly, the time spent in sports participation
at vigorous intensity was related to more pain events in wrists/hands (r= 0.295
[95%CI: 0.098; 0.469]), knees (r= 0.214 [95%CI: 0.011; 0.399]) and ankles/feet
(r= 0.361 [95%CI: 0.171; 0.525]). The time spent in sports participation at
moderate intensity and sedentary behaviour (assessed outside sports practice)

was unrelated to pain events.

The weekly time spent with sports participation remained significantly
related to pain events even after adjusting by potential confounders (sex, somatic
maturation, lean soft tissue, sports modality, and sedentary behaviour). All
segments showed a relationship mainly with total volume per week (min) and
vigorous intensity, unlike the hip segment that did not show an association with
total weekly time (= 0.003 [95%CI: -0.001 to 0.008]), intensity (3= 0.004 [95%ClI:
-0.1351t0 0.143]), sex (B= 3.315 [95%CI: -1.037 to 7.668]) and somatic maturation
(B= -0.377 [95%CI: -1.392 to 0.639]). The positive association within the model
showed that, every increase of one minute per week of sports participation
resulted in more than 0.004 pain events in the neck (95%CI: 0.001 to 0.007),
0.011 events in shoulders (95%CI: 0.006 to 0.014), 0.004 events on the trunk
(95%CI: 0.001 to 0.007) and 0.002 events on elbows (95%CI: 0.001 to 0.004)
(Table 3). Additionally, the time spent on sports participation at vigorous intensity
positively related the number of pain events on wrists/hands (8= 0.066 [95%CI:
0.009 to 0.124]) and ankles/feet (= 0.153 [95%CI: 0.021 to 0.284]), while
negatively related to pain events on shoulders (B= -0.148 [95%CI: (-0.265 to -
0.031]) (Table 3), tending to decrease painful events in the segment regarding

vigorous intensity.

Sex and somatic maturation were not related to any outcome, while the
models described in small magnitude the number of pain events in our sample

(variance explained from 10.1% to 33.5%).
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Discussion

This longitudinal study assessed the complex relationship between sports
participation and pain among adolescents and identified that sports participation
is related to a higher number of pain events, while this relationship seems to rely
mostly on weekly volume of practice. Moreover, sex differences and somatic

maturation were not relevant variables affecting pain in those adolescents.

The first finding of this longitudinal study suggests that pain is a common
health issue among adolescents, regardless of their engagement in sports. In
fact, adolescents engaged in sports had increased risk to report more pain
events, but its occurrence was widespread in the whole sample. There are reports
in the literature linking the occurrence of pain events to sedentary activities
commonly present in the adolescents’ life in our society, such as television and
computer use (Kelly et al., 2009; Silva et al., 2016). Therefore, pain seems to be
a clinical outcome commonly observed in adolescents, deserving attention from

health professionals and parents due to its impact on quality of life.

The most affected body segments were shoulders, elbows, hips, and
ankles during all 28 weeks of follow-up. Close to our results, Kamada et al. (2016)
in their dose-response sports monitoring system, found that of the 374
adolescents monitored for 30 weeks, they reported a higher frequency of pain in
the upper limbs, shoulders (6.9%) and elbows (2.1%), while in lower limbs, knees
(7.9%) and ankles (4.0%) were the most affected (Kamada et al., 2016). Another
epidemiological survey in Norway recorded 7596 Norwegian adolescents
identified neck and shoulder pain as the most prevalent symptom (17%) (Guddal
et al., 2019). Although some methodological issues such as the definition of pain
for each monitoring system, the monitoring time, and even the associated results
in physical activity, can vary, the upper body structures tend to be affected when

it comes to pain.

The impact of sports participation in the increase of pain events may seem
controversial because physical exercise is a common element of many
interventions to treat / prevent pain (Shourie et al., 2024). On the other hand, the
physical exercise offered by these clinical interventions are delivered in controlled

environments and under strict supervision, conditions not applicable to sports
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participation in the real world, in which sprains and swellings are common and
not prone to be controlled. Moreover, the way athletes deal with pain (e.g. seek
for treatment, medicine use) is different from the general population because
there are other elements involved (e.g. agents, coaches, clubs) (Nelis et al.,
2024) and, in many cases, these athlete adolescents feel pushed to keep the

practice in painful conditions.

Our results showed that physically active adolescents, those who spend
more time immersed in some type of sports participation reported more pain
events. Moreover, a relevant aspect to be highlighted is the fact that higher
intensity was less harmful to pain events than weekly time of engagement. The
literature shows results like those of our study, Hulsegge et al. (2011) studied the
association between physical activity and musculoskeletal complaints in a large
adolescent cohort (Hulsegge et al., 2011). The authors found that being
physically active at least 5 days a week for one hour or more was associated with
a significantly higher risk of recording complaints (Hulsegge et al., 2011). Another
study by Shan et al. (2013) found that adolescent athletes who practice an
inadequately high volume of physical activity have an increased risk of developing
either injuries or symptoms, especially affecting lower body extremities (Shan et
al., 2013). These findings affirm that higher levels of competition and training
mistakes, such as unsuitably high training volumes, and inadequate training
methods are risk factors for injuries and complaints in the adolescent athlete
population (Caine et al., 2006, 2008; Dalton, 1992).

Even controlling the role of potential confounders, the models explained
poorly the report of pain, and the relationships were small in magnitude, denoting
the multifactorial and complex nature of complaints and injuries arising not from
the linear combination of isolated factors. There is considerable uncertainty
regarding the aetiological role of maturation and growth in adolescent pain
conditions, and highlights the knowledge gaps (Bittencourt et al., 2016). The role
of sex, body composition, sports variables, and physical activity domains is still
to be determined.

Our study has strengths, such as the longitudinal design and weekly pain

monitoring, as well as the direct measure of relevant variables, such as intensity,
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non-sportive physical activities and body composition. However, this study has
also some limitations. First, pain is a sign that can be overestimated or
underestimated by the perception of each adolescent, which could also influence
the results. Another limitation is that we did not collect data on psychosomatic
complaints and sleep quality. The evidence suggests these factors may be

associated with adolescent multisite complains (Morris et al., 2022).

Pain and components of sports participation were essentially related in a
small magnitude and our models explained poorly pain among these
adolescents, denoting the participation of other non-controlled variables. Thus,
assuming the natural intrinsic variability inserted into pain, future studies should
focus on clarify the main determinants of pain among adolescents

Conclusion

In summary, weekly volume of sports participation was associated with an
increase in pain events, while exercise intensity was a less relevant component
affecting pain in athlete adolescents. Furthermore, this relationship is not

influenced by sex or maturity.
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Table 1. General sample characteristics (ABCD — Growth Study; n= 95).
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Variables Control Sports participation P
(n=32) (n=63)
Mean (95%Cl) Mean (95%CI)
General characteristics
Boys / Girls 18/14 36/27 0.931
Age (years) 14.1(13.1t014.9) 14.8(14.3t015.3) 0.111
PHV (years) 0.9 (0.3t0 1.6) 1.7 (1.3t0 2.2) 0.731
Body mass(kg) 61.2 (54.6t067.7) 64.3(59.7t068.9) 0.694
Height (cm) 1.6(1.5t01.7) 1.7(1.6t01.8) 0.271
Whole LST (Kg) 42.3(37.7t046.8) 47.1(44.1t050.3) 0.151
Sedentary behavior (min/week) 523.9 (478 to 569) 493.7 (467 to 519) 0.217
Sports participation
Previous practice (months) -- 54.4 (41.4to 67.5) --
Moderate (min/ week) -- 35.5(31.21t0 39.7)
Vigorous (min/week) -- 3.4(251t04.2) --
Total time (min/week)* -- 115 (104 to 125) --
Resistance training
RT (yes) 22.6% 81.1% 0.001
RT (23 days/week) 15.4% 84.6% 0.001
RT (21 year) 7.1% 92.9% 0.001
Pain (%)
Neck (Yes) 48.5% 41.3% 0.645
Shoulders (Yes) 45.5% 63.5% 0.139
Trunk (Yes) 27.3% 33.3% 0.706
Elbows (Yes) 18.2% 33.3% 0.184
Low back (Yes) 51.5% 65.1% 0.284
Wrists/hands (Yes) 24.2% 22.2% 0.911
Hips (Yes) 45.5% 65.1% 0.102
Knees (Yes) 45.5% 52.4% 0.667
Ankles/feet (Yes) 42.2% 63.5% 0.078
Pain (number of events)
Neck 1.1 (0.6t01.7) 1.6 (0.6 to 2.6) 0.546
Shoulders 1.1(0.3to0 1.7) 3.5(2.2t04.9) 0.001
Trunk 1.1(0.1t0 2.1) 1.3(0.3t02.2) 0.751
Elbows 0.2(0.1t0 0.4) 1.1 (0.4t0 1.8) 0.013
Low back 26(1.1t04.1) 2.6 (1.4t03.9) 0.866
Wrists/hands 0.2(0.1t00.3) 0.8(0.2t0 1.4) 0.071
Hips 1.3(0.3t0 2.3) 3.5(2.1t0 4.8) 0.031
Knees 1.4 (0.5t0 2.3) 2.4 (1.1t03.7) 0.320
Ankles/feet 1.1(0.2to0 1.9) 3.1(1.8t04.4) 0.038

95%Cl: confidence interval; LST= lean soft tissue; PHV= peak of height velocity; and RT=

resistance training; *= light, moderate and vigorous.
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Figure 1. Kaplan-Meier plots and risk of pain through 28 weeks among
adolescents (ABCD—Growth Study; n = 95).
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Table 2. Bivariate correlation between intensity of physical activity behaviours

and pain (ABCD — Growth Study; n= 95)

Pain (number
of events)
Neck
Shoulders
Trunk
Elbows
Low back
Wrists/hands
Hips
Knees

Ankles/feet

Intensity of sports participation

(minutes/week)

Moderate* Vigorous* Total time*;**

r (Cl 95%) r (Cl 95%) r (Cl 95%)
0.062 0.071 0.240
(-0.153t0 0.271) (-0.134 to 0.269) (0.022 to 0.437)
-0.051 0.067 0.441
(-0.261 to 0.165) (-0.138 to 0.266) (0.243 to 0.601)
0.115 0.077 0.231
(-0.101 to 0.320) (-0.128 to 0.275) (0.011to 0.428)
0.046 0.185 0.334
(-0.169 to 0.257) (-0.018 to 0.374) (0.123 to 0.516)
0.089 0.127 0.157
(-0.127 to 0.296) (-0.078 to 0.321) (-0.065 to 0.364)
0.047 0.295 0.228
(-0.168 to 0.257) (0.098 to 0.469) (0.009 to 0.426)
0.078 0.178 0.263
(-0.138 to 0.286) (-0.026 to 0.367) (0.046 to 0.456)
0.078 0.214 0.156
(-0.138 to 0.286) (0.011to 0.399) (-0.066 to 0.364)
0.067 0.361 0.231

(-0.148 to 0.276)

(0.171 to 0.525)

(0.011 to 0.428)

1618

1619

1620

*= intensity measured by heart rate; **= sum of light, moderate and vigorous
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Table 3. Relationship between pain, sports participation and other covariates
(ABCD — Growth Study; n= 95).

Linear regression (outcome: number of pain events)
Unstandardized coefficient

Pain (events/wk) Standardized Model
(n B* 95%ClI P R?
Neck 0.184
Total time (min week) 0.341 0.004 (0.001 to 0.007) 0.027
Vigorous (min/week) -0.042 -0.013 (-0.114 to 0.088) 0.803
Sex 0.279 2.126  (-1.033t05.285) 0.184
Maturation (PHV) 0.027 0.054  (-0.683t00.791) 0.884
Shoulders 0.335
Total time (min week) 0.678 0.011 (0.006 to 0.014) 0.001
Vigorous (min/week) -0.378 -0.148 (-0.265t0 -0.031) 0.014
Sex 0.325 3.195 (-0.461t06.852) 0.086
Maturation (PHV) 0.023 0.059 (-0.794t00.912) 0.890
Trunk 0.140
Total time (min week) 0.297 0.004 (0.001 to 0.007) 0.051
Vigorous (min/week) -0.037 -0.012 (-0.122 to 0.098) 0.432
Sex 0.201 1.625 (-1.8241t05.073) 0.350
Maturation (PHV) -0.008 -0.017 (-0.822t0 0.787)  0.966
Elbows 0.129
Total time (min week) 0.316 0.002 (0.001 to 0.004) 0.046
Vigorous (min/week) 0.117 0.019 (-0.037t0 0.076) 0.502
Sex -0.011 -0.041  (-1.8081t0 1.728) 0.964
Maturation (PHV) 0.207 -0.011  (-0.423t0 0.402)  0.959
Wrists/hands 0.141
Total time (min week) 0.009 5.934  (-0.002to 0.002) 0.951
Vigorous (min/week) 0.393 0.066 (0.009 to 0.124) 0.025
Sex 0.148 0.626  (-1.171to0 2.423) 0.489
Maturation (PHV) -0.061 -0.066  (-0.4851t00.353) 0.753
Hips 0.101
Total time (min week) 0.221 0.003 (-0.001 to 0.008) 0.166
Vigorous (min/week) 0.011 0.004 (-0.135t00.143) 0.953
Sex 0.332 3.315 (-1.037t0 7.668)  0.133
Maturation (PHV) -0.144 -0.377  (-1.3921t00.639) 0.461
Ankles/feet 0.201
Total time (min week) -0.096 -0.001  (-0.006 to 0.003)  0.522
Vigorous (min/week) 0.384 0.153 (0.021 to 0.284) 0.023
Sex 0.199 1.989 (-2.119t06.097) 0.337
Maturation (PHV) -0.131 -0.341 (-1.301 to 0.617) 0.481

1623
1624

1625
1626
1627
1628
1629
1630

Note: *= model adjusted by sex,

behavior.

somatic maturity, lean soft tissue, sport modality and sedentary
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5 THESIS CONCLUSIONS

Confirming our initial hypothesis, sports participation affected the
incidence of pain among adolescents, in which adolescents
engaged in sports reported more pain events than those

adolescents not engaged in;

Partially confirming our initial hypothesis, the harmful association
observed between sports participation and incidence of pain relied
more on weekly volume of training than physical exercise intensity
(the initial hypothesis supported the role of both volume and

intensity);

Partially confirming our initial hypothesis, sex did not affect the
occurrence of pain and the association between sports participation

and pain in adolescents;

Partially confirming our initial hypothesis, biological maturation did
not affect the occurrence of pain and the association between

sports participation and pain in adolescents;

Additionally, there are certain particularities among different sports,
in which some sports seem more prone to promote pain events than

others;

This thesis presents innovative aspects in the development and
implementation of a pain surveillance system related to the
adolescent growth and development process, finding that the
relationship between pain continues to have a close relationship
with sports participation, even considering the somatic growth factor

adjustment variable.
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Finally, as main message of the document, in the context of sports
participation in adolescence training volume is shown to be a
relevant variable affecting the appearance of pain. Although sports
in the first two decades of life is strongly recommended, there is a
limit that must be respected to preserve the physical integrity of the
adolescent.
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Santiago Maillane-Vanegas, Luis Gracia-Marco, Esther Ubago-Guisado,
Annie M Constable, Romulo Araujo Fernandes, Dimitris Vlachopoulos.
Online meeting (hosted in UK), Bone Research Society Abstracts, 2021,
p. 29.

Bone Research Society Annual meeting BRS-2020

1-

Categorizing ten sports according to bone and soft tissue profiles in
adolescents. Ricardo Ribeiro Agostinete, Romulo Araujo Fernandes,
Pedro H. Narciso, Santiago Maillane-Vanegas, André o Werneck,
Dimitris Vlachopoulos. Online meeting (hosted in UK) 2020, BRS Poster

abstract book.

31st Pediatric Work Physiology Children & Exercise-PWP 2019

1-

Combined impact f resistance training and sports participation on bone
mineral density accrual in adolescents: ABCD-Growth Study. Ricardo
Ribeiro Agostinete, André O. Werneck, Pedro H. Narciso, Santiago
Maillane-Vanegas, Rafael Luiz de Marco, Yuri Faustino da Silva, Romulo

Araujo Fernandes. Umea-Suécia: 2019, v.32 p.S1-s12.
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Fat mass does not mediate the positive impact of lean mass on bone
density accrual in adolescents engaged in different sports: ABCD Growth
Study. Romulo Araudjo Fernandes, Rafael Luiz de Marco, Santiago
Maillane Vanegas, Yuri Faustino-da-Silva, Isabella Neto Exuperio,
Ricardo Ribeiro Agostinete. Umea-Suécia: 2019, v.32 p.S1-S2.

XI Congresso Brasileiro de Atividade Fisica e Saude
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Pratica Esportiva e arquitetura vascular em jovens: ABCD Growth study.
Suziane Ungari Cayres, Jacqueline Bexiga Urban, Santiago Maillane
Vanegas, Ricardo Ribeiro Agostinete, Lucas Gabriel Moraes Chagas,
Bruna Camilo Turi Lynch , Romulo Araujo Fernandes. Floriandpolis: 2017.
v.22 p. s603-s603.

VIl Congresso Brasileiro de Metabolismo, Nutricdo e Exercicio

1-
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Ganho percentual de densidade mineral Ossea de adolescentes
praticantes de modalidades esportivas com e sem impacto ao longo de 18
meses. Ricardo Ribeiro Agostinete, Santiago Maillane Vanegas, Igor
Hideki Ito, Rafael Luiz de Marco, Yuri S. Ventura Faustino da Silva,
Romulo Araujo Fernandes. Londrina: 2018. v.1 p.232-232.

Ginastica Artistica e desenvolvimento 6sseo em meninas: ABCD- Growth
Study. Isabela Neto Exupério, Romulo Araudjo Fernandes, Igor H. Ito,
Ricardo Ribeiro Agostinete, Santiago Maillane Vanegas, Rafael Luiz de
Marco, Andréa W Pereira-de-Jesus, Yuri S Faustino da Silva. Londrina:
2018 v.1 p.232.
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Ribeiro Agostinete. Atividade Fisica em diferentes fases da vida. Parte de:

Crescimento, Desenvolvimento e Vida Adulta: papel da Nutricdo e
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Atividade Fisica. Published on: Nutricdo e atividade fisica na saude e na
doenca: do experimento ao clinico- Volume II Ciclo da Vida. Santos:
Nutrafis Educacéo, 2021.

Manuscripts under construction/submitted (n=4)
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Musculoskeletal pain in adolescents engaged in impact and non-impact
sports — ABCD Growth Study. Santiago Maillane-Vanegas, Wesley
Torres, Jefferson Rosa Cardoso, Marta Gimunova, Evert Verhagen,
Rémulo A. Fernandes. Submitted on Journal Pediatric Exercise Science
The role of intensity in the association between sports participation and
musculoskeletal pain in adolescents: ABCD Growth Study. Santiago
Maillane-Vanengas, Wesley Torres, C. B. Oliveira, Vanderlei FM, Roald
Bahr, Rdmulo A. Fernandes. Under construction.

Mediating role of organized sports participation on the relationship
between body fatness and arterial wall thickness among adolescents:
ABCD Growth Study. Wésley Torres, Santiago Maillane-Vanegas,
Jacqueline Bexiga Urban, Danilo Rodrigues Pereira da Silva, Ricardo
Santos Oliveira, Eero A. Haapala, Rbmulo Araudjo Fernandes. Submitted
on Journal of Science and Medicine in Sport.

Effects of Muay Thai training compared to circuit training on vascular
health of the carotid arteries in the elderly: A randomized clinical trial.
Bruna Thamyres Ciccotti Saraiva, Emerson Franchini, Alex Silva Ribeiro,
Luis Alberto Gobbo, Marilia de Almeida Correia, Luiz Carlos Marques
Vanderlei, Santiago Maillane Vanegas, Raphael Mendes Ritti-Dias,
Rémulo Araujo Fernandes, Diego Giulliano Destro Christofaro. Sumitted

on Journal of Science and Medicine in Sport.
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Manuscripts accepted and published during PhD course (n=15):
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Torres, W.; Chagas, L. G. M.; Fernandes, R. A.; Monique Yndawe
Castanho Araujo; Jacqueline Bexiga Urban; Maillane-Vanegas,
Santiago; LYNCH, B.; Sanches C. J.; Nana Kwame Anokye . Relationship
between vigorous physical activity and health care costs among
adolescents: ABCD Growth Study. BMC Pediatrics, v. 22, p. 141, 2022.
Maillane-Vanegas, Santiago; Fatoye, F.; Luiz-De-Marco, Rafael;
Sanches C. J,; Silva, D. A. S.; Pastre, C. M.; Fernandes, Romulo A. Low
occurrence of musculoskeletal symptoms in swimming? Musculoskeletal
symptoms and sports participation in adoles-cents: cross sectional study
(ABCD? Growth Study). International Journal of Environmental Research
and Public Health, v. 19, p. 3694, 2022. Qualis (ISSN: 1660-4601)2020:
Al

Mesquita, E. D.; Exuperio, I. N.; Agostinete R. R.; Luiz-De-Marco, Rafael;
Silva, J. C. M.; Maillane-Vanegas, Santiago; Kemper C. G. Kemper;
Fernandes, Ro6mulo A. The Combined Relationship of Vitamin D and
Weight-Bearing Sports Participation on Areal Bone Density and Geometry
Among Adolescents: ABCD - Growth Study. JOURNAL OF CLINICAL
DENSITOMETRY, v. 25, p. 674-681, 2022. Cita¢fes:4|5 Qualis (ISSN:
1094-6950)2020: A4

Torres, W.; Maillane-Vanegas, Santiago; Jacqueline Bexiga Urban;
Fernandes, R. A. Impact of sports participation on cardiovascular health

markers of children and adolescents: Systematic review and meta-



2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

82

analysis. World Journal of Clinical Pediatrics, v. 11, p. 375-384, 2022.
Citacdes:2 Qualis (ISSN: 2219-2808)2020: C.

Agostinete, Ricardo R.; Werneck, André Oliveira; Maillane-Vanegas,
Santiago; Gracia-Marco, L.; Ubago-Guisado, E.; Constable, A. M.;
Fernandes, R. A.; Vlachopoulos, D. The Mediating Role of Lean Soft
Tissue in the Relationship between Somatic Maturation and Bone Density
in Adolescent Practitioners and Non-Practitioners of Sports. International
Journal of Environmental Research and Public Health, v. 18, p. 3008,
2021. Citac¢des:5|5 Qualis (ISSN: 1660-4601)2020: Al.
Maillane-Vanegas, Santiago; Luiz-De-Marco, Rafael; Narciso, P. H.;
Faustino Da Silva Y. S.; Kemper C. G. Kemper; Agostinete, Ricardo R.;
Fernandes, Rbmulo A. More than Sports Participation: The Role of Ground
Reaction Force, Osteocalcin and Lean Soft Tissue on Bone Density
Accrual in Adolescents: ABCD Growth Study. JOURNAL OF CLINICAL
DENSITOMETRY, v. 25, p. 61-72, 2021. Cita¢gfes:2|2 Qualis (ISSN: 1094-
6950)2020: A4.

Luiz-De-Marco, Rafael, Gobbo, Luis Alberto; Castoldi, Robson Chacon;
Maillane-Vanegas, Santiago; Da Silva Ventura Faustino-Da-Silva, Yuri;
Exupério, Isabela Neto; Agostinete, Ricardo Ribeiro; Fernandes, Romulo
A. Impact of changes in fat mass and lean soft tissue on bone mineral
density accrual in adolescents engaged in different sports: ABCD Growth
Study. Archives of Osteoporosis, v. 15, p. 1-8, 2020. Cita¢des:7|8 Qualis
(ISSN: 1862-3522)2020: A3.

Agostinete, R.; Vlachopoulos, D.; Werneck, A. O.; Maillane-Vanegas,

Santiago; R. Lynch, Kyle ; Naughton, G; Fernandes, Romulo A. Bone
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accrual over 18 months of participation in different loading sports during
adolescence. Archives of Osteoporosis, v. 15, p. 1-10, 2020. Citacfes:9|9

Qualis (ISSN: 1862-3522)2020: A3.

9- Agostinete R. R.; Fernandes, R. A.; Narciso, P. H.; Maillane-Vanegas,

Santiago; Werneck, A. O.; Vlachopoulos, D. Categorizing ten sports
according to bone and soft tissue profiles in adolescents. Medicine and
Science in Sports and Exercise, v. 52, p. 2673-2681, 2020. Citacdes:17|17

Qualis (ISSN: 0195-9131)2020: Al.

10- Maillane-Vanegas, Santiago; Agostinete, Ricardo R.; Lynch, Kyle R.; Ito,

Igor H.; Luiz-De-Marco, Rafael; Rodrigues-Junior, Mario A.; Turi-Lynch,
Bruna Camilo; Fernandes, R6mulo A. Bone Mineral Density and Sports
Participation. Journal Of Clinical Densitometry, v. 23, p. 294-302, 2020.

Citacdes:21|24 Qualis (ISSN: 1094-6950)2020: A4.

11- Narciso, P. H.; Werneck, André Oliveira; De-Marco L.R.; Faustino V. Y.;

Maillane-Vanegas, Santiago; Agostinete R. R.; Fernandes, R. A.
Influential role of lean soft tissue in the association between training
volume and bone mineral density among male adolescent practitioners of
impact-loading sports: ABCD Growth Study Running title: Training volume,
lean soft tissue and bone density. BMC Pediatrics, v. 20, p. 496, 2020.

Citacdes:4|5 Qualis (ISSN: 1471-2431)2020: Al.

12- Luiz-De-Marco, Rafael; Kemper C. G. Kemper; Agostinete, Ricardo R.;

Werneck, André Oliveira; Maillane-Vanegas, Santiago; Faustino Da
Silva Y. S.; Exuperio, I. N. ; Fernandes, RoOmulo A. Sports participation
and muscle mass affect sex-related differences in bone mineral density in

male and female adolescents: A longitudinal study. Sao Paulo Medical
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Journal, v. 137, p. 75, 2019. Citacbes:6|7 Qualis (ISSN: 1516-3180)2020:

A4.

13- Exupério, Isabella Neto; Agostinete, Ricardo Ribeiro; Werneck, André

Oliveira; Vanegas, S. M.; Luiz-De-Marco, Rafael; Mesquita, E. D. L.;
Kemper, Han C.G.; Fernandes, Romulo Araujo. Impact of Artistic
Gymnastics on Bone Formation Marker, Density and Geometry in Female
Adolescents: ABCD-Growth Study. Journal of Bone Metabolism, v. 26, p.

75, 2019. Citagbes:11 Qualis (ISSN: 2287-6375)2020: B1.

14- Faustino-Da-Silva, Yuri Da Silva Ventura; Agostinete, Ricardo Ribeiro;

Werneck, André Oliveira; Maillane-Vanegas, Santiago; Lynch, Kyle
Robinson; Exupério, Isabella Neto; Ito, Igor Hideki; Fernandes, Romulo
Araujo. Track and Field Practice and Bone Outcomes among Adolescents:
A Pilot Study (ABCD-Growth Study). Journal of Bone Metabolism, v. 25,

p. 35-42, 2018. Qualis (ISSN: 2287-6375)2020: B1.

15- Maillane-Vanegas, Santiago; Sanches C. J.; Lynch, B.; Christofaro, D.

G. D.; Fernandes, Romulo Araujo. Prevalence of sports participation
among Brazilian adolescents: a systematic review. RBCDH, v. 20, p. 388,
2018. Citagdes:2 Qualis (ISSN: 1989-3531)2020: undefined]
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Recomendacoes:

N&o ha.

Conclusdes ou Pendéncias e Lista de Inadequacdes:
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Continuagdo do Parecer: 1.677. 938
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Em reunido realizada no dia 12.08.2016, o Comité de Etica em Pesquisa da Faculdade de Ciéncias e
Tecnologia - Unesp - Presidente Prudente, em concordancia com o parecerista, considerou o projeto
APROVADO.

Obs: Lembramos que 2o finalizar a pesquisa, o (a) pesquisador (a) devera apresentar o relatério final.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situagao
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15:23:45 | Mantovani
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Declaracao de Declaracao_LIVE pdf 17/05/2016 |Alessandra Madia Aceito

Instituicdo e 15:18:53 | Mantovani

Infraestrutura

Projeto Detalhado / | projeto_adolescentes.doc 17/05/2016 |Alessandra Madia Aceito

Brochura 15:17:40 | Mantovani

Investigador

Situacdo do Parecer:
Aprovado

Endereco: Rua Roberto Simonsen, 305

Bairro: Centro Educacional CEP: 19.0860-800
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Confinuacio do Parecer. 1.877.938

Necessita Apreciagaoc da CONEP:
Naec

PRESIDENTE PRUDENT 5 "de 2016

Edna Maria do Carmo
{Coordenador)

Endereco: Rua Roberlo Simonsen. 305
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Invitation letter

unesp® EEEESG
CARTA CONVITE
Caro Pal, Mie ou Responsavel legal,

Meu nome ¢ Rémulo Femandes, Professor de Educagiio Fisica da Universidade Estadual Paulista
— UMESP, em Presidente Prudente. 0 motive do senhor{a) receber esta carta convite & porque o
adolescente sob sua reponsabilidade for convidade a participar de nossa pesquisa: “Analise do
comportamento de criangas ao longo do crescimento™.

Mesta pesquisa, nossas avaliagdes serdo realizadas apenas uma vez no ano (a provama avaliagio
serd dentro de doze meses), envolvem medidas de ganho de peso corporal e altura, crescimento do
esqueleto ¢ do sisterna cardiovascular, bem como coleta de sangue feita por enfermeira.  Estas medidas
sin realizadas dentro da UNESF por pessoal tremado, tomando total cuidedo para nio causar qualguer
tipo de desconforto ao adolescente. Apds as analises nos comprometemos a preparar wmn relatono
individual do joven, que serd entregue ao senhor(a). Este relatdrio & muito interessante para acompanhar
o crescimento e desenvolvimento do jovemn, bem como, se ele pratica atividade fisica suficiente. Destaco
que ndo cobraremos nada por tws avaliapfes, pols somos uma universidade pablica, mantida com
impostos estaduais.,

Muiores informagies sobre como nos contatar sobre qualguer divida podem ser encontradas nos

documentos que foram entregues aos jovens. Por favor, nos contate sebre qualquer dindda.

Obrigado,
Rémule Arepo Fernandes

Prolessor de Crescimento o Desenvolviments da UNESP

Fauldade do CHnclas o Toonokogia
Departamantn 0o Edunas;8o Fisioa

Rua Roberio Simonson, 305
Tl 18 32285710 fax 1232

S060-800 Presidente Prudonte SP
GEE1 depsdisica@iclunesp o
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Declaration of Interest

UMIVERSIDADE ESTADUAL PALULISTA ( [: |-_.E
LI DE MESQUITA FILHO G || C M AF

DECLARACAO DE INTERESSE

O grupo de investigacoes cientificas relacionadas a atividade fisica (GICRAF),
vam por meio deste demonstrar interesse am realizar avaliagbes fisica nos alletas da
Secrataria Municipal de Esportes de Presidents Prudents.

Se trala de uma pesquisa sob orentagio do Professor Dr. Romulo Aradjo
Farnandes, com o objelivo de analisar o afeito de diversas modalidades asporiivas
no crescimento osseo de adolescentes entre 11 e 17 anos. As modalidades
angajadas no estudo sdo: Basquale, Futebol, Walei, Matagio, Caralé, Kung Fu.

‘Vale ressaltar que as avaligies ocormer8o somenie em dois momentos no
pericdo de um ano, nao atrapalhando assim a logistica de treinamaento, atraves da
absortiomaelria de Raio-X de dupla energia (DEXA) sendo considerado um dos
melhoras malodos para avaliagio da composicao corporal.

Acradifamos gue of resullados fomecidos, podem ser ulilizados para
periodizagies e Iminamentos individualizados dos alletas, colocando assim os
membros do GICRAF a disposicio para sanar dividas e interpretar resullados
Jjuntamenia com of treinadores a professares.

Contamos com apoio @ compreensdo de vossa senhoria.

Alenciosamanta,

Praf. Dr. Ramula Aradjo Fermandes
Professor Responsaval

GRUPD DE INVESTIGADDES CIEMTIFICAS RELACIONADAS & ATIVIDADE FISICA
Deparlanenta de Educacio Fisica -Cerfro Educacional

Fua Foberto Simorsen, 3065 CEP: 18060-050 Presidents Prudents - 25

Conbalo: 3220-5712
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Cover Sheet

Prezados pais e/ou responsdveis

Venho por meio desta convidar seu (sua) filho{a) para participar da pesquisa
intitulada  “Anmdlise de comportamentos de adolescentes durante o
crescimento’ desenvolvida pelo Laboratdrio de Investigagio em Exercicio
(LIVE), do Departamento de Educagio Fisica da UNESP, Presidente
Prudente.

Seguem os documentos que apreseniam maiores detalhes do projeto de
pesquisa. Se o (a) senhor (a) consentir na participagdo de seu filho (a), pego
a gentileza de fazer o preenchimento dos mzsmos.

Qualquer davida a respeito desta pesquisa, por favor, entre em contato com

08 pesquisadores responsivels.
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Consent form

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO
Titulo da Pesquisa: “Anélise de Comportamentos de Adolescentes Durante o Crescimento”

Nome do Pesquisador: Prof. Dr. Romulo Araujo Fernandes

O seu filho(a) estd sendo convidado (a) a participar desta pesquisa que tem como finalidade identificar a relacao da
atividade fisica com a saide e o crescimento de jovens. Participardo da pesquisa, adolescentes de ambos os sexos e
idade entre 11 e 20 anos. Ao participar deste estudo, o sr(a) permitird que o seu filho (a): seja entrevistado (preencha
questionarios), tenha a pressdo arterial aferida, peso / estatura medidos, participe de uma coleta sanguinea, exame de
ultrassom e uma espécie de radiografia de todos os ossos do corpo realizado na UNESP. Além disso, o jovem utilizara
um relégio por um periodo de sete dias, o qual contard o niimero de passos dados ao longo do dia. Todas estas
avaliagdes e entrevistas serdo realizadas em, no maximo, trés dias (maximo 30 minutos por dia) e serdo feitas apenas
uma vez por ano. Pretende-se acompanha-lo anualmente. O jovem sob sua responsabilidade tem total liberdade de se
recusar a participar do estudo, sem sofrer qualquer tipo de prejuizo. Além disso, sempre que quiser, podera pedir mais
informagdes sobre a pesquisa através do telefone do pesquisador do projeto e, se necessdrio, através do telefone do
Comité de Etica em Pesquisa.

O (a) sr(a) nao tera nenhum tipo de despesa para participar desta pesquisa, bem como, nada serd pago pela
participagao do jovem. Os Uinicos riscos envolvidos na participagdo deste estudo estdo relacionados a possibilidade de
desconforto durante a coleta de sangue. Os procedimentos adotados nesta pesquisa obedecem aos Critérios da Etica
em Pesquisa com Seres Humanos conforme Resolugao no. 196/96 do Conselho Nacional de Satide. Nenhum dos
procedimentos usados oferece riscos a sua dignidade.

Todas as informagdes coletadas neste estudo sdo estritamente confidenciais. Somente o pesquisador e seu orientador
terdo conhecimento da identidade do jovem e nos comprometemos a manté-la em sigilo ao publicar os resultados
dessa pesquisa. O sr(a) recebera posteriormente os resultados de todos os exames feitos pelo jovem. O pesquisador se
compromete a divulgar os resultados obtidos, respeitando-se o sigilo das informagoes coletadas, conforme previsto no
item anterior.

Apos estes esclarecimentos, solicitamos o seu consentimento de forma livre permitindo a participacdo do jovem sob
sua responsabilidade na pesquisa. Portanto preencha, por favor, os itens que se seguem: Confirmo que recebi copia
deste termo de consentimento, e autorizo a execugao do trabalho de pesquisa e a divulga¢do dos dados obtidos neste
estudo. Por favor, nao assine esse termo se ainda tiver divida a respeito.

Consentimento Livre e Esclarecido
Tendo em vista os itens acima apresentados, eu, de forma livre e esclarecida, manifesto meu consentimento em

participar da pesquisa:

Adolescente: DATA: /I
TELEFONE RESIDENCIAL: CELULAR: E-MAIL:
Assinaturas:

Responsavel pelo Participante Pesquisador Orientador

Pesquisador: Prof. Dr. Romulo Aratijo Femandes Telefone: 3229-5712
Coordenadora do Comité de Etica em Pesquisa: Profa. Dra. Edna Maria do Carmo
Vice-Coordenadora: Profa. Dra. Andréia Cristiane Silva Wiezzel

Telefone do Comité: 3229-5315 ou 3229-5526
E-mail cep@fctunesp.br

Assent form
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TERMO DE ASSENTIMENTO

(No caso do menor entre 12 a 18 anos)

Vocé esta sendo convidado (a) como voluntario (a) a participar da pesquisa “ANALISE DE
COMPORTAMENTOS DE ADOLESCENTES DURANTE O CRESCIMENTO”. Nesta
pesquisa pretendemos identificar a relacio da atividade fisica com a sadde e o crescimento de
jovens. O motivo que nos leva a estudar esse assunto sao decoirentes aos beneficios que a pratica
esportiva entre criancas e adolescentes pode proporcionar a saude, e evitar também a adocio
de comportamentos de risco durante a juventude. Para esta pesquisa adotaremos o(s) seguinte(s)
procedimento(s): entrevista (preenchimento de questionarios), medida a pressao arterial, peso /
estatura, coleta sanguinea, exame de ultrassom e uma espécie de radiografia de todos os ossos do
corpo realizado na UNESP. Além disso, o jovem utilizara um reldgio por um periodo de sete dias, o
qual contard o namero de passos dados ao longo do dia. Todas estas avaliagdes e entrevistas serao
realizadas em, no maximo, trés dias (maximo 30 minutos por dia) e serao feitas apenas uma vez por
ano. Pretende-se acompanha-lo anualmente.

Para participar desta pesquisa, o responsavel por vocé devera autorizar e assinar o termo de
consentimento livre e esclarecido. Vocé ndo tera nenhum custo, nem recebera qualquer vantagem
financeira. Vocé sera esclarecido (a) em qualquer aspecto que desejar e estara livre para participar
ou recusar-se. O responsavel por vocé podera retirar o consentimento ou interromper a sua
participacao a qualquer momento. A sua participacao € voluntaria e a recusa em participar nao
acarretara qualquer penalidade ou modificagdo na forma em que ¢ atendido (a) pelo pesquisador que
ira tratar a sua identidade com padroes profissionais de sigilo. Esta pesquisa nao apresenta risco ao
voluntario. Os resultados estardo a sua disposicao quando finalizada. Os dados e instrumentos
utilizados na pesquisa ficardo arquivados com o pesquisador responsavel por um periodo de 5 anos,
e apos esse tempo serao destruidos. Este termo de consentimento encontra-se impresso em duas
vias: uma via sera arquivada pelo pesquisador responsavel, e a outra sera fornecida a vocé. Os
pesquisadores tratardo a sua identidade com padroes profissionais de sigilo, atendendo a legislagao
brasileira (Resolugdo N° 466/12 do Conselho Nacional de Saude), utilizando as informagoes
somente para os fins académicos e cientificos.

Eu, , portador (a) do documento de

Identidade (se ja tiver documento), fui informado (a) dos objetivos da
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presente pesquisa, de maneira clara e detalhada e esclareci minhas diavidas. Sei que a qualquer

momento o meu responsavel podera modificar a decisdo de participar se assim o desejar. Tendo o

consentimento do meu responsavel ja assinado, declaro que concordo em participar dessa pesquisa.
Recebi uma copia deste termo de assentimento e me foi dada a oportunidade de ler e esclarecer as

minhas dividas.

Presidente Prudente, de de20 .

Assinatura do (a) menor Assinatura do (a) pesquisador (a)

Em caso de davidas com respeito aos aspectos éticos desta pesquisa, vocé podera consultar:

Pesquisador Responsavel: Prof. Dr. Romulo Aratijo Fernandes
Fomne: 3229-5712
E-mail: romulo@fct.unesp.br

Coordenadora do Comité de Etica em Pesquisa: Profa. Dra. Edna Maria do Carmo
Vice-Coordenadora: Profa. Dra. Andreia Cristiane Silva Wiezzel

Telefone do Comité: 3229-5315 ou 3229-5526
E-mail cep@fct.unesp.br

95



2207

Questionnaire

UHIVERSIMUDE ESTADUAL PRLILEETA

unesp e,

amps do Fr I

Laboratério de Investigacio em Exercicio — LIVE
Cadastre

Name cemplete {sem abreviagies e betra legivel): Drautn da avallsgho:  F

96

e GICIRAF

Data de nascimento:__ [ Idade:

Sexoc L Jfemining | Jmasculino
Etnia: {_ dbranco | I negrod  poriental { ) outnos

Amo gseolar | 6 O 0 WE 0 W Eemimo Méddo: f b1t 2 ae

Perioda: { ) Mamhk | ) Tarded ) Mose | ) Integral

Tarma: { v 0 B (0 (D (¥

Maodalidsde Posigla Dresirof § Cankaoto{ §

Principal prova:

Estiln:

Emderego

Celular Telefone fixa e-mail: -
I* Contats

Home do respansivel pele contale { 3PFar | 1 Mleq ) Owiros?

Emderego

Celular Telefone fixo e-mail: .
Alturn dos pals | em | pal | e ) mle

Avalischo fislen
Peso:__ Kz Estatura: o ATC: <m

PAK: I ! PaD: ! ) FiC: ! !

HABITOS ALIMENTARES

Cuestio 1. Em uma semana normal, guantos dias da semana vocé fax ag sepumies refeges?

Menhom 1 &2 dias 1s5 dins Todes os diss
Cal da manhi ] [ () L)
Lanche da manhi {1 [} [} [}
Almoga [} [} () [
Lanche da tasde g () () L)
Janmtar I | - {} [}
Lanche antes de dormir [} [} [ { b
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Duarante a dltima semana voc comen...

GIICRAF

| .Banuna

2. Bizcaoilo doce?

3 Leite integral?

4. Bolas?

5 Bebidas [Ecteas {leite, jogarte, elc. )7
6.Mitho e cutros pratos com milho?
T.Sulpados fnilos ¢ ascadax?
E.Owvas?

% Macarrin?

10 Doces?

I 1.Frampa’ Aves?

1Z. Refnperanies?

13, Comidas gordurosas?

14.5ucos ¢ relrescos?

15. Came bovina?

Mdo comeu |
Mio comeu |
Mia comsu |
Mdo comeu |
Mio comeu |
Mio comeu |
Mia comau |
Mdo comeu |
Mio comeu |
Mda comeu |
Mia comau |
Mdo comeu |
Mio comeu |
Maa comeu |

Mda comau |

— et ettt ettt ettt

Poucas vewres |
Poucas veses |
Poucas vesres |
Foucas vewes |
Poucas veses |
Poucas veses |
Poucas verss |
Poucas vewes |
Poucas veses |
Poucas vewes |
Poucas verss |
Poucas vewres |
Poucas veses |
Poucas vewes |

Poucas vewes |

Quase todos os dias |
Cluse todos o dias
Dumse todos os dias |
Quase todos os dias |
Cluse todos o dias
Cluse todos o dias
Quase todos os dias |
Quase todos os dias |
Cluse todos o dias
Qumse todos os dias |
Quase todos os dias |
Quase todos os dias |
Cluse todos o dias
Dumse todos os dias |
Quase todos os dias |

R S ™ T =

Em uma semana normal, com qual frequéncia voed consome esses alimentos no seu dia a dia?

Salmdo Numnca |
Sardinha Nunca |
Gema do ovo Nunca |
Cucijo cheddar Nunca |
Figado Nunca |
Cogumelo Nunca |
Maniciga Nunca |
logurie desnatado Nunea |

}

—_ e e

Al viezies |
As veres |
As veres |
As vezes |
As vezes |
Al viezes |
Al viezes |
As vezes |

et ot Bt et Bt e et

Cruage todos os dias
Cruase iodos o8 dias |
Cruase iodos o8 dias |
Cruase iodos o8 dias |
Cruase iodos o8 dias |
Cruage todos os dias |
Cruase todos os dias
Cruage todos os dias |

et o Bt et et B B
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Compies di Prasidanls Prudenie
Sobre ingestio de café da manhd, em uma semana normal

T . . -5
#%  UNIVERSIDADE ESTADUAL PAULISTA G C
u n esp YULID DE MESQUITA FILHO : _ N _

Quantos dias da scmana |Segends o Sexiz) vool faz ingestio de café da manhi?

(uantos dias do final de semana (Sobade ¢ Bominge) vocod faz ingestio de café da manhi?

Cual o tipo de alimento geralmente consumido? (Segunda a Sexin) (VBS: Estimar a quantidade

Exemplo: | xicara de café, g | pdo com manieiga
| copa de refmgerante ¢ | magh ou wm copo de dgua

Cual o tipo de alimento geralmente consumido? (Sebado ¢ Domingo) (VBS: Estimar a quantidade

Exemplo: | xlcara de café, g | pde com manieiga
| copo de refrigerante ¢ | magh ou wm copo de dguan

Drurante a semana (Sepusdo & Sexa) vook faz ingestio do café da manha?
{ Jemcasa { )nmacscola {0 em outro local? Onde [} Mio consome café da manha

CQuando vocd nio ingere caff da manhd, qual ¢ ¢ motive? Deixar que o adolescente descreva o
mdive. Exemplo: Mie tenho tempo pels manhi, Mo gosie de tomar cofé da mankd, Wko quero engordar etc.

Escolaridade do pai

Ensine fundamental completo? { ) aim () odo
Ensine médio completo? () sim{ ) ndo
Ensino superior completo ?{ Jsim{ ) ndo
Phs-graduagio 7{ Jsimi }ndo

Escolaridade da mie

Enszine fundamental completo? { Jaim () ndo
Ensine médio completo? ( ) sim{ yndo
Ensino superior completo ?{ Jsim{ ) ndo
Phs-graduagdo 7{ Jsimi }ndo
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QUESTIONARIO DO SONO

Par favar, a3inale o numers Muita Rara- Az Fregilbeante- T
cuie nelfor deserawd Sud fara- Fnesnle WOZES meile Trsgoerie
respashia i merhe

1 = Wooe lE=m dilicublade am 2
ardarmecer & noile?
2 —Wook acorda de 2
mistingada e niio comssue
adarmecer g novo?

3 - Vook ama remédios para
dormir ou frampiislizanies?

4 = Voos doome durants o
diag? [=em conlar cochilas ou
SONECEs programacdas)

& — Ko acordar de manha,
waci ainda se senie cansalo
ia)?

B - Voo ronca a8 noile? {gue
wach saibsa)h

T =Vocé aoords duranle a
noite?

& - Voré acorda com dor de
cabega?

U - Vooa senis CANSIL0 S&m
ber nenlm meivo
apargnka’

10 — Wocs tem sone agitado?
[ﬂlll'ﬂillill;aﬁ comstantes de
Posicio ou movimenlos de
prrmnasragos)

(Greralments, duranie a scmana (segunda a sexta), qual o hordro que vocd vai dormir?

Geeralmente, duranic a sermana (segunda a sexta), qual o hordrio que vook acorda?

Geeralments aos finais de semana {sdbado ¢ domingo), qual o horirio que vooi vai dormir?

Geeralmente aos finais de semana {sibado ¢ domingo), qual o hordrio gue voed acordaT
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1. Vocg esiuda? { ) Sim ( ) Nao
Nu Escola:

L Vooi permanece sendade: (1 Munca (2] Raramente {3} Algemas veses (4} Frequentemente |5} Sempre

3. Voot fica em pé parade: (1) Munca {2) Rammente {3} Algumas veees (4} Frequentemente {5} Sempre

d. Yook necessila caminhar: (1) Nunca (2) Raramente (1) Algumas veres (4) Freguentemente (5) Sempre

5. Voo necessila carregar algo: (1 iMunca (2] Raramente {3} Algumas vezes {4) Frequentemente {5} Sempre

6. Apds um dia de estude voci se sente cansado (fisicamente):

{11 - nunca {21 — raramente (3] — algumas vezes {41 — freguentements 13) - musita
Irequentemente

7. Para realizar as alividades na escola voce transpira (por esfargo):

{11 - nunca {2 — raramente {3 — algumas vezes 4] — freguentemente (3) ~ musta
lrequentemente

8. Na escola, voce acredita que suas atividades sio lsicamente:

{11 — muta beve 2] — leve | 3] — moderada | {41 — imlemza {51 — muilo mienso

Adividades espoertivas e programa de exercicios lisicos

9. Vool prifica algum tipo de ssporie, vai & academia on fax caminhada’corrida?

{1) - sim |{2'I—r|.:'|.n:|

9.1 Este esparte/programa de exercicios fisicos apresents nma intensidade:

(1) - baixa | (21— musdernda | (31— elevada

9.2 Duranie quantas horas por SEMANA voce pratica esse ssporte/programa de exercicios?

il=<lh |.;211—211 |;.1-11-311 |-;~i'|}—d]1 |;51:--=1|:

9.3 A guanis fempo voct ji prilica esse esporte’pregrama de exercicios fisicos?

(111 mis |-;211—3mu= |-;J-14—ﬁmu= | (4] T 9 meses | (51 = 9 meses

Em comparagio com pessoas de mesma idade, voed acredita que as atividades que realiza durante sen
tempo livre sdo flsicamente:
{3 - muite elevadas {4) — elevadas (3} — iguais {2) — baixas {1} — muite baixas

Nas atividades de lazer ¢ de ccopaciio de tempo livre voct transplra:
{3 - muite frequentements (4) — frequentemente (3) — algumas vezea (1) — raramente (1) — numea

Nas atividades de lazer e de ccopagio de tempo livee voci pratica esporte:
{11 — nunca (2) — raramente {3} — algumas vezes (41 — frequentemente (5) — sempre

Atividades de ecupacio do tempo Hyvre

Nas atividades de lazer vooi assiste & TV:

{11 — nunea (2) — raramente (3} — algumas vezes (4) — frequentements (5) — sempre
Nas atividades de lazer com qual frequéncia voed faz caminbhada:

{11 — pnea (2 — 1 dia {3} — 2 a 3 dias (4) — 4 a 5 dias (5) — todos os dias

Nas atividades de lazer voci anda de hlcicleta:

{17 — pumea (2) — raramente {3} — algumas vezes (41 — frequentemente (5) — sempre
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Durante quants tempo a0 dia vocd caminha ef'on anda de bicleleta para ir ao trabalho efoo & escala
e'ou &5 compras e'ow ao trelnoe?
{11 =5 minutos {21 5 — 15 minotos (3) 15 — 30 minutos (4) 30 — 45 minutos (5) = 45 minutos

1. V¥oce trubalha
No trabalhs:

74 ) Sim { ) Nio

L Vool permanece sentade: (1) NMunca {2) Raramente (3} Algemas vezes (4} Frequentermente {5} Sempre

3 Voot fica em pé parade: (1) Munca (2) Raramenbe (3} Algemas veees (4] Froquentemenle (5} Sempre

4. Voot necessila cominhar: (1) Nunca (2) Raramente (3) Algumas veres (4) Freguentemente (5) Sempre

5. Vooe necessila carregar alpos {1)Munca (2) Raramente {3} Algumas vezes (4} Frequenlemenle {5} Sempre

6. Apos um dia de trabalhe voci se sente consado (Misicamente):

{5 — muila
{11—nunca {21 — raramende (3] - algumas veres (4] = freguentemente

[requentemente
7. Pura realicar as alividades ne trabalho voc transpira (por esfarge):

{51 — munla
(11— nunca {21 - raramende {31 - algumas veces (4] — freguentemente

Irequenbermente

B. No trabalhe, vocg acredita que suas atividades siio fxicamente:

{11 — muita leve

(2] = leve

{31 — muederada

(4] — imlensa

{51 — munla mnkensa

Adividades espartivas e programa de exercicios fisicos

9. Vool pratica algam tipo de esporte, vai  academia on fae cominhada'corrida?

{11 = sim

(2] - nda

9.1 Este esparte/programa de exercicios fisicos apresenia nma intensidude:

{11 — baixa

|iﬂ—mmhmh

|iM—ukwm

9.2 Durante quantas horas por SEMANA voce prifica esse esporte’programa de exercicios?

l=lh

|;a1-zh

|;M1-3h

|m13-qh

|;m:dh

9.3 A guanio fempo vooE ji pratica esse esporte/programa de exercicios sicos?

{11 =1 més

|{H]—3mﬂu

|{H4—ﬁmﬂu

|{MT—Umﬂu

| {51 > 9 meses

(1) Viocé fax alguma suplementagio?

NioL )

Se sim, qual finalidade? { ) Crescimento |

Sim{( ).

Se¢ for atleta, continue respondendo abaixo
{2} Ha quanto tempo voce pratica esta modalidade esportiva?

Anos:

e heses:

{3} A guantidade semanal (horas por semana) de tremo:

Cuantos diss na

Cuanto tempo por dia vocé treina? Horas:

semana vood treina?

Dlinutos:

{41 Voce ja praticou alguma outra atividade esportiva por mats de doze meses?

Nio{ )

Se sim, gual?

Sim{ )}

{5} Vocé tem praticado/praticou Musculagio nesse periodo? Sim ( [) Nio( )

Cazo sim: Quantos tempo:

meses  Geralmente, quantos dias na semana

J Ganho de massa muscular{  j Emagrecimento
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Campus de Prusidents Frudeme

Sobre fratura ossca

(6) Fratura 0ssea (ltimos 12 meses? Sim( ) Ndo( ) Data aproximada {120
Causa:
Acidente carro/moto-{ ) Queda/plano-( ) Queda’descida-( ) Em escadas/sarjeta( )
Esporte-( )
Contato-Sim( )ouNao( ) Como-Competicio( )ou Treino( )
Lugar: Dedo dos pés (), pés (), tonozelo (), perna (), joclho (), quadril ( ), tronco (),
dedo das maos { ), mdo (), pulso (), brago ¢ antebrago (), cotovelo (), ombro ( ), outro.
Qual?

(6.1) Fratura 0ssea altimos 12 meses? Sim () Nao( ) Data aproximada /120
Causa:
Acidente carro/moto-{ ) Queda/plano-( ) Queda/descida-( ) Em escadas/sarjeta( )
Esporte-( )
Contato-Sim{ )ouNiao( ) Como-Competigdo( )ouTreino( )
Lugar: Dedo dos pés (), pés( ), tomozelo (), perna (), joclho (), quadril ( ), tronco (),
dedo das maos (), mao (), pulso (), brago ¢ antebrago (), cotovelo ( ), ombro ( ), outro.

Qual?
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Nos Gitmos 12 | Nos Gltimos 12 meses, Nos Gltimos 12 Nos Gltimos 7
meses, voca teve vocé fol impedido(a) de meses, vocé dias, voca teve
problemas {como realizar atividades consultou algum algum problema
dor, formigamento/ |  nomMmais (por exemplo profissional da drea em?
dorménca) em. | trabalho, atividades da salde (médico,
domésticas ¢ de lazer) fisioterapeuta) por
por causa desse causa dessa
problema em: condicio em;
-PESCOCO [ONso [Isim | [INdo [Jsim CONse [Jsm | [INao [Jsim
OMBROS OONso [Jsim | [ONso [Isim [ONso [OSm |[ONfo [JSm
AAR |
?mq%owuﬂnam [ONao [JSim [ONae [OJsim | [ONie [JSm | [INic [JSm
“COTOVELOS [ON&o [OSim [ONae [Jsim ONio [OJsim | [ONso [JSim
"PUNHOS/MAOS ONse [JSim [CINae [ sm [ONao [Sim | [IN&o [JSim
,ﬂmﬁmﬂmm_ox CINgo [ Sim Onse  []Sim CONao  [Osim |[ONse [JSim
W.«/oc\smﬁogsm CONso  [Jsim Onso  [Osim ONso [JSm |[[ONse [JSim
JOELHOS  ONao [ Sim [CONae [ sim A ON3e [sim |[ONso [Sim
II : ]
PORNOZELOS! | Mnao [Isim | [INso [Ism | CINae Clsm |[CINso Clsim

2215

2216

2217



2218

2219

2220

2221

2222

2223

2224

2225

2226

2227

2228

2229

2230

2231

PERMISSION TO REPRODUCE FIGURES

M Re: Permissions to use an a fig

G % mailgoogle.com/mail/u/0/7ogbl#inbox/FMFcgzGxSIVHIBTsMZZXtzs WLZJWV

Mi Gmail

Escrever

N

O Caixadeentrada 243
¥ Comestrela

@ adiades

B Enviados

O Rascunhos 86
v Mais

Marcadores +
®  Si_Atletismo_GUESTION.

x

+

Q_ Pesquisar no e-mai == Q Ausente v

Dear Customer Thank you for contacting Elsevier's Permissions Helpdesk. This is an automated acknowiedgement to confim we: have received your query. Tioket numb

Permissions Helpdesk <cer

Dear Santiago Maillane Vanegas.

Thank you 50 much for contacting us
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