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According to the most recent projections the number of older European

citizens (65? years) will increase from 87 million in 2010 to 148 million

in 2060. An augmented life expectancy is the reflection of the many

societal successes we experienced in the last 4–5 decades in terms of

medical care and improved living conditions. In this context, it is of vital

importance to maintain and improve both health and independence in the

entire life span. The concept of independence includes the ability to

remain mobile and to perform competently the activities of daily living,

such as: raising from a chair, climbing stairs or carrying and lifting

shopping bags, all actions requiring adequate level of muscle strength,

cardio-respiratory fitness and of postural balance and flexibility.

Aging unfortunately, is associated with a generalized deterioration

of physiological function including a progressive decline in skeletal

muscle mass and muscular strength and power which progressively

translate into functional impairment, increased rate of disability and

dependency. It is now unanimously recognized that the practice of

regular physical exercise is one of the most powerful forms of non-

pharmacological therapeutic and preventive intervention. Progressive

Resistance training (PRT) is presently recommended as an essential

component of a broad-spectrum fitness program and has been clearly

shown effective for both strength and power enhancement in older

individuals. However, PRT may not be optimal for all functional

outcomes and, more importantly, may not represent the first choice of

exercise for the over 65’s, especially women, who may prefer other

kind of activities. Indeed, previous investigations have reported that

multicomponent training (MCT) focusing on neuromuscular coordi-

nation and combining endurance and muscle strength training

components could be similarly effective in reducing the development

and progression of chronic diseases and disabling conditions.

In this presentation, therefore, I will illustrate the results of some

studies conducted in the last 20 years which adopted either PRT or

MCT. In addition, the importance of a proper nutritional support will

be discussed underlying the importance of maintaining an adequate

protein intake for the older individuals regularly engaged in exercise

training. I will also briefly present the results concerning the effects of

PRT on markers of muscle atrophy/hypertrophy and heat shock

response (HSR) in healthy older participants of both genders.

INVITED LECTURE

Adipose organ and physical exercise

S. Cinti

Università Politecnica delle Marche

Most of white and brown adipocytes, in spite of their different

functions: storing energy and thermogenesis, are contained together in

a true organ formed by subcutaneous and visceral depots. The reason

for this mixture resides in the fact that adipocytes have plastic

properties allowing them to convert each other: under chronic cold

exposure white convert into brown to support the need for thermo-

genesis and under obesogenic diet brown convert into white to satisfy

the need for energy storing.

The white-brown transdifferentiation (WAT browning) is of medi-

cal interest because the browning is associated with obesity resistance

and drugs inducing the browning curb obesity and related disorders.

Type 2 diabetes is the most common disorder associated to vis-

ceral obesity. Macrophages infiltrating the obese adipose organ are

responsible for the low-grade chronic inflammation dealing to insulin

resistance and T2 diabetes. Macrophages form characteristic

histopathology figures: crown like structures (CLS) due to the need of

removal debris deriving from the death of adipocytes. Death of adi-

pocytes is related to their hypertrophy up to the critical death size.

Visceral adipocytes have a smaller critical death size, thus offering an

explanation for the higher inflammation and morbidity of visceral fat.

Physical exercise induces size reduction and mitochondrial biogenesis

in adipocytes of white adipocyte. This well-known observation can
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now be viewed as an early step of WAT browning and several healthy

consequences of physical exercise can be attributed to this phe-

nomenon. The mechanisms involved include the activity of several

actors. Central nervous system acts with a direct increase of activity

and with expansion of its sympathetic branch. Interestingly, the same

amount of physical exercise induces more browning in animals

maintained in an enriched environment. In these animals, the

increased BDNF hypothalamic production seems to be responsible for

the enhanced browning. Several cytokines or myokines produced by

active skeletal muscles have been suggested to play a role in WAT

browning. In 2012 it has been showed that transgenic muscles engi-

neered to mimic trained muscles upregulated the gene expression of

fibronectin type III domain containing 5 (FNDC5), which after

cleavage is secreted into the blood stream as irisin. Natriuretic pep-

tides are hormones produced by heart with the main purpose to

maintain homeostasis with regard to blood volume, blood pressure,

and salt balance. The adipose organ influences the activity of these

peptides by clearance receptors. On the other hand, natriuretic pep-

tides acting on functional receptors increase cyclic GMP levels to

activate cGMP-dependent protein kinase and activation of p38MAPK,

thus their activity could be synergic with that of classic b-adrenergic
receptor stimulation. It has been showed that natriuretic peptides

promote browning of human white adipocytes and browning in

treated mice. IL-6 is produced by skeletal muscles and other organs

(including fat). Its production increase during exercise and in its

overexpression in mice increase BAT activity. Recently a WAT

browning effect of IL-6 has also been proposed. Exercised skeletal

muscles also secrete the myokine b-aminoisobutyric acid (BAIBA).

BAIBA induces WAT browning and b-oxidation in hepatocytes both

in vitro and in vivo. Interestingly, in a large human cohort study

(Community-based Framingham Heart Study), plasma BAIBA con-

centrations resulted increased with physical exercise and inversely

associated with metabolic risk factors. Meteorin-like (Metrnl) is a

circulating factor that is induced in muscle after exercise and in WAT

after cold exposure. Increasing serum levels of Metrnl stimulates

WAT browning. Metrnl stimulates an eosinophil-dependent increase

in IL-4 expression and promotes alternative activation of adipose

tissue macrophages, which are required for the increased expression

of the thermogenic gene programs in fat. Finally explanted subcuta-

neous fat of trained mice into sedentary animals improved their

glucose tolerance and glucose uptake in muscle suggesting the pos-

sibility that trained subcutaneous fat could release adipokines that

could reinforce the healthy WAT browning phenomenon.
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TRAINING, PERFORMANCE AND EVALUATION
METHODS 1

1 TP1 K

Assessment of work load intensity in respiratory muscle

training

C. Doria1,2, E. Ce’1,2, S. Longo1, A. Montaruli1,

G. Coratella1, E. Limonta1, S. Shokohyar1,

S. Rampichini1,2 F. Esposito1,2

1Department of Biomedical Sciences for Health, University of Milan;
3Interuniversity Institute of Myology, Italy

Purpose: The respiratory muscles can be trained like the other

skeletal muscles. However, due to the complexity of the thora-

copulmonary system, the assessment of work load intensity during

training still remains a complicated matter. Therefore, the aim of this

study was to evaluate the feasibility of work load intensity quantifi-

cation during a period of respiratory muscle training.

Methods: Seven healthy participants performed a four-week respi-

ratory muscle training under normocapnic hyperpnoea using a device

that allows a constant isocapnic end-tidal CO2 fraction via a two-way

piston valve connected to a rebreathing bag. The size of the bag was

adjusted to 50–60% of the subject’s vital capacity, with a breathing

frequency such that requested ventilation corresponded to 50–60% of

maximal voluntary ventilation. Participants trained about 24 min per

session (5 min of exercise/1 min of rest, 4 times), 3 days a week, for

4 weeks. The isocapnic device estimated the entire breath-volume

during training. At the end of each training session, we asked to

provide a rating of the perceived exertion (sRPE, a.u.; CR-10 scale).

Results: A moderate correlation between the entire breath-volume

during training and the sRPE was found in all training sessions

(r = 0.54; p\ 0.01), while moderate to very strong correlations were

found for each participant (r = 0.58; p\ 0.05–r = 0.96; p\ 0.01).

Conclusions: The findings of this study suggest that the sRPE, a

cost-effective monitoring tool, could be a valid approach to assess

training work load during respiratory muscle training.
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2 TP1 O

Fitness and hormonal modifications after pre-season

training in youth soccer players

L. Innocenti1, F. Perroni2, S. Fittipaldi3, L. Falcioni1,

L. Ghizzoni4, S. Migliaccio1, L. Guidetti1, C. Baldari1,5

1Department of Movement, Human and Health Sciences, University

of Rome ‘‘Foro Italico’’, Rome, Italy;
2Italian Fire Fighter Corp, Rome, Italy;
3IRCCS SDN, Napoli, Italy;
4Department of Medical Sciences, University of Turin, Turin, Italy;
5eCampus University, Novedrate (CO), Italy

Purpose: Considering that the cure of the physical preparation poses

a heavy physiological and psychological burden on players (Caldwell

and Peters 2009) and it is considered as an important element to

influence the final result (Reilly 2003), the aim of the present study

was to investigate the effect of 8 weeks of pre-season training on

salivary steroid hormones and fitness parameters in youth soccer

players.

Methods: We recruited 20 male young soccer players (age

14 ± 0 years; weight 61.9 ± 7.9 kg; height 171 ± 0.1 cm; BMI

21.0 ± 1.7 kg/m2) that took part at pre-season training phase (one

session/day for the first 4 weeks, and 3 training session/week per-

formed for the following 5–8 weeks). Fitness parameters were

evaluated by analysing explosive strength by Counter Movement

Jump test (CMJ) and resistance by Yo-Yo Intermittent Recovery Test

(VO2max) while, to assess potential modification, hormones salivary

samples (CortisolsCand Testosterone-sT) were collected by Sali-

Tubes and assessed by Elisa. Analysis of variance for repeated

measures was conducted to assess differences in fitness and hormonal

variables with time (i.e., pre-post) and Pearson correlations was used

to calculate possible correlation between percentage of variation

between preand post value (% Diff) for each variable.

Results: Decreased value in CMJ (pre 30.5±4.3 cm; post

28.0 ± 2.97 cm; p\ 0.01) but increased value in VO2max (pre

42.8 ± 1.9 mL/kg/min; post 47.3 ± 2.1 mL/kg/min, p\ 0.01) were

found in the young soccer players. Considering the percentage of

variation (% Diff) of variables, no significant correlation emerged

among them. A significant decrease of sC (pre 6.8 ± 3.4 pg/ml; post

1.2 ± 0.7 pg/ml; p\ 0.01) and of sT (pre 76.9± 32.9 pg/ml; post

42.8 ± 25.1 pg/ml; p\ 0.05) was observed during the training period

while a concomitant increased T/C ratio (p\ 0.01) was observed,

suggesting alteration in stress condition, but unchanged puberty status.

Conclusions: Pre-season training phase induced an improvement in

VO2max but an impairment in explosive strength. This could be linked

to an excessive eccentric load on lower limb that had negative

influence only on explosive performance (CMJ). Generally, training

loads increase up to 2.4 times in pre-season training phase compared

with the in-season phase (Jeong et al. 2011). Our young soccer

players, after 8 week pre-season training improved the T/C ratio

indicating both a positive anabolic/catabolic balance and buffering

against stress.

References
Caldwell BP, Peters DM (2009) Seasonal variation in physiological

fitness of a semiprofessional soccer team. J Strength Cond Res

23:1370–1377

Jeong TS, Reilly T, Morton J, Bae SW, Drust B (2011) Quantification

of the physiological loading of one week of ‘‘pre-season’’ and one

week of ‘‘in-season’’ training in professional soccer players. J Sports

Sci 29(11):1161–1166

Reilly T (2003) Motion analysis and physiological demands. In:

Reilly T, Williams AM (eds) Science and soccer. Routledge, London,

p 59

3 TP1 O

Technical and positional analysis of the Asian Cup

in football

G. Ermidis1,2, M. B. Randers2, P. Krustrup2,3, M. Mohr2,4,5

1Department of Movement and Wellness Sciences, University

of Naples ‘‘Parthenope’’, Naples, Italy;
2Department of Sports Science and Clinical Biomechanics, SDU

Sport and Health Sciences Cluster (SHSC), Faculty of Health

Sciences, University of Southern Denmark, Odense, Denmark;
3Sport and Health Sciences, University of Exeter, Exeter, UK;
4Center of Health and Human Performance, Department of Food

and Nutrition, and Sport Science, University of Gothenburg,

Gothenburg, Sweden;
5Centre of Health Science, Faculty of Health Sciences, University

of the Faroe Islands, Torshavn, Faroe Islands

Purpose: In the last two decades, analyses of sports performance

using notational systems, video and new technology have helped

coaches and athletes to improve performance (Sarmento 2018). The

aim of this study is to identify differences in technical variables

between positions of field players.

Methods: 202 top-level soccer players from 16 national teams were

monitored during the 2015 Asian Cup. Players were categorised by

playing position as central defenders (CD, n = 43), full-backs (FB,

n = 41), central midfielders (CM, n = 56), external midfielders (EM,

n = 31) and attackers (FW, n = 31). We analysed only players that

played 90 min. Data were collected with Opta Sportsdata (

http://www.optasports.com). Differences in playing positions to dif-

ferent technical variables were analysed using Kruskal–Wallis H non-

parametric test.

Results: Goals scored was only significant different between EM and

FB, with EM scoring more goals than FB. FB had also significant less

attempts than CM, EM, FW, and CD had less attempts than FW.

Ground duels of CD were significant less than FB, CM, EM, FW. CM

had more total passes than CD, EM, FW but FW less passes than CD,

FB and CM. CM had more short passes than all positions and FB

more short passes than FW. Long passes were significant different

between all positions (CD[FB[CM[EM[FW).

Conclusions: Based on these results, we propose that training should

be individually planned to match the technical indicators of different

positions. In conclusion, all positions need special attention in

accordance with the demands of the position and the need of creating

drills for each of them as a part of warm-up, fitness training or

technical exercise.

Reference
Sarmento H et al (2018) Sports Med 48:799–836
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4 TP1 O

Half is enough: low volume HIT can improve soccer

specific physical capacities

P. Izzicupo1, B. Ghinassi1, A. Di Credico1, G. Gaggi1,

A. Zampacorta1, Cordellat Ana2, A. Di Baldassarre1,

F.Y. Nakamura1

1Department of Medicine and Aging Sciences, University ‘‘G.

D’Annunzio’’ of Chieti-Pescara;
2Department of Sport and Physical Education, University of Valencia

Purpose: This study aimed to compare chronic effects of performing

two sets vs. one set of short interval high-intensity intermittent

training (HIT) runs on jump, sprint and intermittent endurance per-

formances of semi-professional soccer players during preseason.

Methods: Eighteen male players (20.1 ± 3.8 years) were assessed

for sprint (20-m), countermovement jump (CMJ), 30-15 Intermittent

Fitness Test (30-15IFT) at baseline, randomly assigned to 6–8 training

sessions, and reassessed after training period. Sprint and CMJ were

assessed by an iPhone 6s using MySprint and MyJump 2.0 (Apple

Inc., USA) mobile applications, respectively. The 30-15IFT was

conducted according to the procedures outlined by Buchheit (2008).

Training sessions consisted of: (i) 1 set of 6 sprints (20-m) inter-

spersed with 2 min of passive recovery, followed by 6–8 min HIT,

comprising alternation of 15-s runs at 85–95% of the velocity attained

during the 30-15IFT (VIFT) and 15-s passive rest (S ? H G) or; (ii) 2

sets of the same HIT protocol, separated by 4 min of passive rest

(2 9 6–8 min of set duration) (2H G). Magnitude based-inference

analysis was used (1) to examine the changes in VIFT, sprint and

jumps within S ? H G and 2H G and; (2) to compare between-group

changes.

Results: The increase in VIFT was almost certain for both groups

(ES = 0.83 and 1.20, for S ? H G and 2S G, respectively), while the

differences in the changes between groups was rated as unclear. The

changes in CMJ height within each group were unclear, but the

S ? H G presented a likely small decrement in sprint performance

(ES = 0.28), which resulted in a possibly small worsening in com-

parison to 2H G.

Conclusion: Performing 1 or 2 sets of HIT per training session

resulted in similar increase of VIFT in semi-professional soccer

players. Therefore, low-volume HIT can improve aerobic fitness

while preserving jump ability. The addition of sprint training to HIT

did not result in improved sprint performance.

Reference
Buchheit M (2008) The 30–15 intermittent fitness test: accuracy for

individualizing interval training of young intermittent sport players. J

Strength Cond Res 22:365–374

5 TP1 O

Autogenic training effects on endurance runners

performance

F. Tocco1, A. Di Giacomo1, A. Concu2, E. Fois3,

P. Mulas 3, W. Orru3

1Sports Physiology Laboratory, University of Cagliari, Italy;
2C Technologies Inc., Academic Spin-off, University of Cagliari,

Italy;
3Spitha Sport Counseling, Formist, Cagliari, Italy

Aim: Several sportsmen utilize autogenic training (AT) for the pur-

pose to improve their performance. The aim of this study was to

verify the AT effects on several respiratory and metabolic parameters

linked to physical performance in endurance runners.

Methods: Autogenic training group (ATER, 9males and 1 female) and a

matched control group (CTER) underwent the following protocol: an

incremental exercise test till exhaustion on field track with a pace

increasing of 10 s per km (T0); the same test after 3 months of AT

(ATER group only) (T1). AT protocol consisted in one individual ses-

sion per day with 3 exercise and in a weekly group session lasted

90 min. The athletes wore a GPS system and a portable gas analyzer

during the field track tests. Oxygen uptake (VO2), carbon dioxide

production (VCO2), pulmonary ventilation (Ve) and heart rate (HR)

were measured. Oxygen pulse (OP) and the excess CO2 production

(CO2excess) was also calculated. Changes in abovementioned parameter

values and changes in the runners ability to increase their speed grad-

ually (pacing) were evaluated comparing test A and B in both groups.

Results: At T1, ATER group showed an increase in maximum speed

and in CO2excess values (? 115%, p\ 0.05 vs. T0).

Conclusions: An appropriate AT can improve the pacing ability

during an incremental field test leading to runners to perform a bril-

liant end-spurt sustained by the anaerobic capacity.

6 TP1 O

Health-related field-based fitness tests: a test battery

and normative values for Italian primary schools

C. Galvani1, E. Tommasini1, L. Correale2, M. Vandoni2,

M. Puci2, R. Codella3, F. Togni4, F. Casolo1,

C. Montomoli2

1Università Cattolica del Sacro Cuore, Milano;
2Università degli Studi di Pavia;
3Università degli Studi di Milano;
4Università degli studi di Brescia

Purpose: Physical fitness is considered an important indicator of

health. Health-related fitness qualities in children have been identified:

cardiorespiratory fitness, musculoskeletal fitness, motor fitness, and

body composition or body mass index (BMI) [1]. Growth charts for

BMI that apply to the whole Italian population has been already

studied [2]. Therefore, this study was conducted to establish normative

values of fitness components from Italian children using field-based

and well-standardized tests [3, 4] that can be easily applied in a school

setting, and to create a Physical Fitness Performance Index (PFPI).

Methods: This cross-sectional study examined the physical fitness

among a random and large representative sample of schoolchildren

aged 6–10 years. Fitness data were collected during the 2016–2017

school year from 25 schools in Lombardy. A sample of 5106 children

S4 Sport Sci Health (2018) 14 (Suppl 1):S1–S99
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(height 131.2 ± 10.1 cm, weight 30.5 ± 8.4 kg, BMI 17.4 ± 2.9 kg/

m2) was assessed using a complete test battery (six-minute walking

test_6MWT, standing broad jump_SBJ, and 4 9 10 m shuttle run

test_SRT). Gender and age-specific percentiles for the physical fitness

tests were expressed as curves values (3rd, 10th, 25th, 50th, 75th, 90th

and 97th centiles), and the PFPI was also calculated according to

percentiles.

Results: Boys scored higher in all the physical fitness tests when

compared to girls (M: 6MWT, 616.7 ± 87.4 m; SBJ,

121.6 ± 23.8 cm; SRT, 14.5 ± 2.2 s; F: 6MWT, 607.9 ± 82.6 m;

SBJ, 113.7 ± 23.6 cm; SRT, 15.0 ± 2.2 s; p\ 0.001). There was

also a trend towards increased physical fitness levels as the age

increased in both boys and girls (p\ 0.0001). Correlations between

scores on individual test items were moderate to high (r from .549 to

.700), and all individual test item scores significantly correlated with

PFPI (p\ 0.0001).

Conclusions: Primary schools are a favorable environment for

implementing practices that support health and the PFPI can be used

by teachers for easily rating children’s health-related fitness qualities.

References
1. Br J Sports Med. 2011;45(6):518–24.

2. Eur J Clin Nutr. 2002;56(2):171–80.

3. Am J Respir Crit Care Med. 2002;166(1):111–7.

4. Int J Sports Med. 2011;32(3):159–69.

ADAPTED PHYSICAL ACTIVITY

7 AP K

Impact of Sport participation and aerobic fitness

on atherosclerotic cardiovascular risk in paralympic

athletes with a locomotor impairment

M. Bernardi1,2, P.G. Curatulo1, D. Dante1, F. Parisi1,

R. Lanzano1, M.R. Squeo3, P.E. Adami3, A. Spataro3,

A. Pelliccia3

1Department of Physiology of Pharmacology, University of Rome

‘‘Sapienza’’, Rome, Italy;
2Italian Paralympic Committee, Rome, Italy;
3Institute of Sports Medicine and Science, Italian National Olympic

Committee, Rome, Italy

Purpose: Atherosclerotic cardiovascular disease (ACVD), the leading
cause of morbidity and mortality in individuals with a locomotor

impairment (I-LI), occurs in I-LI at earlier ages than in ambulatory

individuals because I-LI, particularly those with a spinal cord injury

(SCI), have a higher prevalence of ACVD risk factors (RF) mainly

due to their increased sedentary habit. However, since the prevalence

of ACVD-RF is very high even in one Brazilian study on Paralympic

athletes (PA), we assessed ACVD-RF in PA with SCI (PA-SCI) and

in PA with other (different from SCI) LI (PA-OLI) competing in

sports with different metabolic and technical characteristics. We

tested the hypothesis that aerobic fitness (oxygen uptake peak—

VO2peak) was inversely related to ACVD-RF.

Methods: Summer and winter male PA (62 PA-SCI and 56 PA-OLI),

competing in Skill Sports-SS (36 PA), Power Sports-PS (20), Mixed

Metabolism Sports-MS (42) and Endurance Sports-ES (20) were

screened through anthropometric and blood pressure (BP) measure-

ments, laboratory blood tests and graded cardiopulmonary maximal

exercise test, to estimate both an ACVD-RF score and VO2peak. The

ACVD-RF score was calculated summing 1 point for each of the

following RF assessed in accordance with the latest guidelines: obe-

sity, hypertension, dyslipidemia, impaired fasting glucose and

subtracting 1 point when serum HDL-C was higher than 60 mg dl-1.

Results: Based on the ACVD-RF score, 3 ACVD-RF groups were

formed. PA in group 1 (RF B 0, age 34 ± 8.5, N = 43, 23 PA-SCI),

had a VO2peak equal to 36 ± 8.3 ml kg-1 min-1 significantly higher

than in PA of group 2 (RF = 1, age 35 ± 9.3, N = 43, 19 PA-SCI;

VO2peak: 31 ± 8.9 ml kg-1 min-1) and included 65% of PA com-

peting in ES and MS. In group 3 (RF C 2, age 41 ± 7.8, N = 37, 20

PA-SCI), which included 44.4% of the PA competing in SS, VO2peak

(24 ± 7.2 ml kg-1 min-1) was significantly lower than group 2.

VO2peak was significantly inversely correlated with ACDR-RF score.

Conclusions: High aerobic fitness and participation in high energy

expenditure sports seem to provide a protective effect on ACVD-RF

in PA with a LI regardless the health condition.

8 AP O

Respiratory muscle training in neurodegenerative

disease: the state of the art

S. Rampichini, C. Doria, E. Limonta, M. Borrelli,

S. Longo, G. Coratella, S. Shokhoyar, L. Galasso,

A. Montaruli, E. Cè, F. Esposito

Department of Biomedical Sciences for Health, Università degli Studi

di Milano

Purpose: The increasing incidence of neurodegenerative disorders

leading to respiratory function impairment has enhanced the efforts of

expert scientists and clinicians in considering new respiratory muscle

training (RMT) strategies to delay the decline of respiratory functions.

RMT is a technique used to increase strength or endurance of the

respiratory muscles. The aim of this study was to review the state of

the art of different RMT protocols proposed to patients with neu-

rodegenerative diseases and ventilatory weakness, in particular in

patients with amyotrophic lateral sclerosis (ALS).

Methods: A comprehensive literature search on the electronic data-

bases PubMed, Scopus and Web of Science for English relevant

articles was performed from 2000 up to June 2018. The search terms

used were ‘‘Respiratory muscle training’’, ‘‘inspiratory muscle train-

ing’’, ‘‘amyotrophic lateral sclerosis’’, ‘‘ALS’’, ‘‘neuromuscular

disease’’, and ‘‘neurodegenerative disease’’.

Results: Sixteen studies were found on RMT in patients with neu-

romuscular diseases. Most of them dealt with multiple sclerosis, a

minor part treated ALS, only one study investigated the effects of

RMT in Duchenne dystrophy and one in myasthenia gravis. Trainings

focused on inspiratory or expiratory muscles. The treatment period

ranged from 5 weeks to 2 years. The sample population spanned from

one to forty-eight patients. Respiratory function parameters were

evaluated together with respiratory strength indices. Functional tests,

such as 6-minute walking test and functional scales specific for each

pathology, were included. In few studies, no changes were found after

the treatment period. On the contrary, increase in maximal inspiratory

and maximal expiratory pressure and in the maximal voluntary ven-

tilation were often reported.
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Conclusions: Mild-to-moderate intensity respiratory exercises seem

to have a beneficial impact on patients with progressive neurode-

generative diseases involving respiratory impairment.

Reference
Ferreira GD, Costab AC, Plentz RD, Coronel CC, Sbruzzi G (2016)

Review. Respiratory training improved ventilatory function and res-

piratory muscle strength in patients with multiple sclerosis and lateral

amyotrophic sclerosis: systematic review and meta-analysis. Physio-

therapy 102:221–228.

9 AP O

Training methods and analysis of races of a top level

paralympic swimming athlete

L. Puce1, L. Marinelli1, E. Pierantozzi1, L. Mori1,

I. Pallecchi2, M. Bonifazi3, M. Bove4, E. Franchini5,

C. Trompetto1

1Department of Neuroscience, Rehabilitation, Ophthalmology,

Genetics, Maternal and Child Health University of Genoa, Genoa,

Italy;
2CNR-SPIN, Physics Department University of Genoa, Genoa, Italy;
3Department of Physiology, University of Siena, Siena, Italy;
4Department of Experimental Medicine, Section of Human

Physiology, University of Genoa, 16132 Genoa, Italy;
5Sport Department, University of Sao Paulo, Brazil; Australian

Institute of Sport, Australia

Purpose: Training methods for Paralympic swimmers must take into

account different pathologies, competitions classes, athlete individual

circumstances and peculiar physical adaptation mechanisms, hence

general guidelines cannot be found in literature. In this study, we

present a training program, implemented for the physical preparation

of a top level Paralympic swimmer, affected by cerebral palsy. By the

end of 2016, the athlete was holder of Italian, European, world and

Paralympic titles in the 400 m freestyle competition, S6 class.

Method: The training macrocycle was structured in a three-fold

periodization (three mesocycles), in view of the preparation to three

international competitions. The four-month training mesocycles prior

to each competition differed substantially in terms of mileage load,

intensity and recovery times. The first mesocycle was characterized

by a sizeable low-intensity mileage load, the second one was shifted

to lower mileage load, carried out at middle-to-high intensity levels,

the third one entailed increased effort intensity, counterbalanced by

lower mileage load. In all cases, recovery times were balanced to

obtain optimized performance through physical adaptation to training

stimuli, keeping into account the physiopathological response of the

athlete. Tapering phases were adjusted to maximize the performance

at the competitions.

Results: As an assessment of the effectiveness of the training method,

correspondence between chronometric and technical parameters in

the three competitions and the respective mesocycle training pro-

grams was found.

Conclusions: The results of the present study may support the

development of training guidelines for athletes affected by upper

motor neuron lesions.
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Perceived barriers to physical activity among parents

of youth with intellectual disability who play sport

E. Gobbi1, I. Ferri1, A. Carraro1

1Department of Biomedical Sciences, University of Padua, Italy

Purpose: Youth with intellectual disabilities (ID) exhibit low levels

of physical activity (PA) and one of the underlying contributors to this

behaviour is represented by the family, that plays a key role in

facilitating or hampering the participation of their offsprings with ID

in PA (Alesi and Pepi 2017). The purpose of this study was to

investigate parental perceived barriers to PA among youth with ID

who play sport.

Methods: Sixty-one parents (67.2% mothers, mean age

53.4 ± 6.8 years) of youth with mild to severe ID (37.7% girls, mean

age 20.7 ± 6.1 years) enrolled in a sport activity answered a ques-

tionnaire package investigating variables referred to their

son/daughter (Greguol et al. 2015). Selected variables were perceived

barriers to PA, independence in the activity of daily living (ADL), PA

and sedentary behaviours.

Results: The most reported parental perceived barriers to their off-

spring’ PA were the ‘‘attitude of others regarding the disability’’

(45%), ‘‘few programs available for PA and sport’’ (42.4%), and

‘‘lack of information about available PA programs’’ (39.7%). Parental

perceived barriers did not differ by youth gender or age, level of ID,

place where they live, nor the youth independence in ADL. A sig-

nificant negative correlation were found between weekly parent-

reported youth PA and barriers perception (r = - .285, p\ .05).

Conclusions: Findings suggest that, even if all the youth with ID were

involved in a sport activity, their parents perceived significant barriers

to PA. Particularly, negative attitudes and prejudice of other people

could hamper PA participation of youth with ID. Moreover, more

information should be provided on sport and PA opportunities for

youth with ID. Future studies should explore parental perceived

barriers among parents of youth who do not play a sport, or in an

international comparison.
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Wind of change: benefits of water sports in people

with multiple sclerosis

L. Bonzano1, L. Pedullà2,3, P. Canepa3, A. Tacchino2,

C. Monteleoni3, M.A. Battaglia4, G. Brichetto2, M. Bove3

1Department of Neuroscience, Rehabilitation, Ophthalmology,

Genetics, Maternal and Child Health, University of Genoa, Genoa,

Italy;
2Italian Multiple Sclerosis Foundation, Scientific Research Area,

Genoa, Italy;
3Department of Experimental Medicine, Section of Human

Physiology, University of Genoa, Genoa, Italy;
4Department of Life Science, University of Siena, Siena, Italy

Purpose: People with multiple sclerosis (PwMS) are less physically

active than non-diseased peers, especially due to perceived fatigue

and low self-efficacy preventing them from experiencing a large

number of physical activities [1]. However, physical activity could

positively influence their motor and cognitive domains and even

induce neuroprotection [2]. Here we investigated the impact of the

practice of water sports (sailing, windsurfing and stand-up paddling),

commonly believed too challenging by PwMS.

Methods: To reduce barriers in facing up to physical activities and

evaluate the effects of a 5-day water sports training on upper limb,

balance and walking performances, PwMS with minimal disability

were asked to participate in the event ‘‘Wind of Change’’ in Isola

d’Elba, promoted by the Italian Multiple Sclerosis Foundation and the

University of Genoa in May 2018. Descriptive measures were col-

lected by means of validated patient-reported outcomes for fatigue

(Modified Fatigue Impact Scale-MFIS), walking (12-item

MS Walking Scale-MSWS-12) and upper limb (Arm Function in MS

Questionnaire-AMSQ) functions. Instrumental tests to assess upper

limb (9-Hole Peg Test-9HPT, grip and pinch), balance and walking

(25-foot walk test-25FWT at self-paced and maximal speed, 2-minute

walk test-2MWT, Timed Up and Go-TUG) abilities were adminis-

tered before and after the training.

Results: Seventeen relapsing–remitting PwMS (14 females) were

recruited from different parts of Italy; none of them previously

experienced the proposed water sports. No minor events, relapses,

and/or neurological worsening were reported in the last 3 months.

Mean age was 29.5 ± 3.5 years, MFIS 19.28 ± 14.68, MSWS-12

16.71 ± 6.04, AMSQ 33.94 ± 7.43. Participants were able to prac-

tice all the proposed activities, with positive attitude notwithstanding

their subjective fatigue in daily living typical of the disease.

They reported improved self-efficacy due to the proposed water

activities and showed significant improvement in right 9HPT (pre

16.9 s, post 15.9 s, p\ 0.01), left 9HPT (pre 17.9 s, post 16.6,

p\ 0.005), 25FWT self-paced (pre 5.32 s, post 4.61 s, p\ 0.005),

25FWT fast (pre 3.81 s, post 3.63 s, p\ 0.02), 2MWT (pre

175.01 m, post 192.44 m, p\ 0.01), TUG (pre 6.46 s, post 6.15,

p = 0.03). No significant improvement was found in grip and pinch.

Conclusions: All these findings suggested that a 5-day water sports

program could have a positive effect on upper limb, balance, walking

and perceived self-efficacy in PwMS.

Acknowledgements: This study was supported by the Italian Multi-

ple Sclerosis Foundation.
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Adapted physical activity and retraction of Achilles

tendons due to perinatal hypoxia: a case report study
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Purpose: Perinatal hypoxia can have various consequences on mul-

tiple apparatuses, including the muscle–tendon, which may undergo

retraction. Adapted physical activity (APA) can be a valid tool for

acting on the problems of the musculoskeletal system, alleviating the

impact they have on the activities of daily living. The aim of this case

report study was to evaluate the effects of an APA program on the

flexibility and walking ability of an adult subject, born preterm and

with retraction of both Achilles tendons resulting from hypoxia at

birth.

Methods: The subject of the study was a 40-year-old woman, normal-

weight, born preterm, with retraction of the Achilles tendons due to

perinatal hypoxia. The subject’s flexibility and walking ability were

evaluated at the beginning (T0) and at the end (T1) of a 4 weeks APA

program. The subject performed these evaluations: Sit and Reach,

Time Up and Go, Timed 10-Meter Walk test, baropodometric anal-

ysis. The training program, characterized by two sessions per week

(one supervised and one homebased), was aimed to improving both

the flexibility of retracted structures and walking abilities. Each work

session consisted of analytical and global stretching exercises and

strengthening exercises.

Results: At the end of the program, the subject improved the per-

formance both in the flexibility (Sit and Reach T0: - 19 cm; T1:

- 15 cm) and in the walking abilities (Time Up and Go T0: 10 s, T1:

7.86 s; Timed 10-Meter Walk Test T0: 5.50 s, T1: 3.94 s). No mod-

ifications were recorded in the baropodometric analysis.

Conclusions: The results of this study suggest that APA program

could be a good mean to improve the flexibility of the posterior

kinetic chain and the performances related to the walking abilities in

subjects with retraction of the Achilles tendons due to perinatal

hypoxia. There were no variations in the distribution of load on the

plantar surface, probably because it is difficult to modify these

parameters in a short time period. The prosecution of the training

program could lead to benefits also in this field.
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Physiological determinants of mechanical efficiency

during advanced aging and skeletal muscle disuse
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Purpose: The aim of this study was to determine which physiological

factors impact mechanical efficiency in oldest-old individuals at dif-

ferent stages of skeletal muscle disuse.

Methods: To this aim, we examined mechanical efficiency, central

hemodynamics, peripheral circulation, and peripheral factors (skeletal

muscle fiber type, capillarization Ncaf, and concentration of mito-

chondrial DNA [mtDNA]). Twelve young (YG; 25 ± 2 years) and 12

oldest-old mobile (OM; 87 ± 3 years) and 12 immobile (OI;

88 ± 4 years) subjects performed knee extensor (KE) and elbow

flexor (EF) exercises. Pulmonary oxygen uptake, photoplethysmog-

raphy and Doppler ultrasound were used to assess mechanical

efficiency, central and peripheral hemodynamics. We also collected

muscle biopsies of the vastus lateralis and biceps brachii and mea-

sured skeletal muscle fiber type, Ncaf, and [mtDNA] to assess

peripheral adaptations to advanced aging and disuse.

Results: Mechanical efficiency of lower-limb muscle of the OM was

15% greater than YG (P = 0.03), while OI subjects demonstrated 24%

lower mechanical efficiency during KE than YG (P = 0.02). These

differences in mechanical efficiency during KE were coupled with

significant peripheral adaptations, revealing very good correlations

between proportion of type I fiber (r = 0.91, P = 0.01), and [mtDNA]

(r = 0.89, P = 0.04). No differences were found in upper-limb muscle

mechanical efficiency between YG, OM, and OI subjects.

Conclusions: These findings suggest that the mechanical efficiency is

reduced by muscle inactivity and not by chronological age, per se.

Likewise, this study revealed that age-related changes in mechanical

efficiency are not a consequence of central or peripheral hemody-

namic adaptations, but are likely a product of peripheral changes

related to the skeletal muscle fiber type and mitochondrial content.

14 EP1 O

The effects of pedalling cadence on respiratory

frequency: passive vs. active exercise

M. Girardi1, A. Nicolò1, I. Bazzucchi1, F. Felici1,

M. Sacchetti1

1Department of Movement, Human and Health Sciences, University

of Rome ‘‘Foro Italico’’, Piazza Lauro De Bosis 6, Rome 00135, Italy

Purpose: Emerging evidence suggests the existence of a differential

control between respiratory frequency (fR) and tidal volume [1].

While fR appears to be mainly regulated by the magnitude of central

command during exercise, pedalling cadence (via muscle afferent

feedback and entrainment) is often considered as an important factor

affecting fR. While this is true in animals,[2] controversial findings

have been found in humans. Therefore, we aimed to investigate the

effects of pedalling cadence on fR in humans.

Methods: Ten well-trained male cyclists performed a preliminary

ramp incremental test and three experimental visits on separate days.

The experimental protocol consisted of sinusoidal variations in ped-

alling cadence between 55 and 115 rpm (sinusoidal period of 4-min)

during passive exercise (PE, the participant’s legs were moved pas-

sively via an instrumented tandem ergometer), moderate exercise

(ME, 50% of the first ventilatory threshold) and heavy exercise (HE,

80% of the peak power output). A frequency analysis was used to

obtain the amplitude (A) and phase lag (u) of cardiorespiratory and

electromyographic variables.

Results: During PE, fR changes in accordance with variations in

pedalling cadence (A = 3.9 ± 1.4 breaths min-1; u = - 5.3 ± 13.9

degrees). Conversely, the effect of pedalling cadence on fR is reduced

during ME (A = 2.6 ± 1.3 breaths min-1; u = - 25.4 ± 26.3

degrees) and is even more reduced during HE (A = 1.8 ± 1.0

breaths�min-1; u = 70.1 ± 44.5 degrees). No entrainment was found

between pedaling cadence and fR in any of the exercise conditions

tested.

Conclusion: During PE, the effect of pedalling cadence on fR seems

to be mediated by mechanical muscle afferent feedback, but not via

entrainment. However, this effect is moderated by the magnitude of

central command, and it is, therefore, very low during HE.
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A new model of ventilatory control during exercise

A. Nicolò1, M. Girardi1, I. Bazzucchi1, F. Felici1,
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1Department of Movement, Human and Health Sciences, University
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Purpose: Differentiating between respiratory frequency (fR) and tidal

volume (VT) may provide further insight into the control of ventila-

tion during exercise because fR and VT seem to be regulated by

different inputs (Nicolò et al. 2017a, b). We proposed a series of
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exercise manipulations to improve our understanding of how fR and

VT are regulated during exercise.

Methods: Twelve cyclists performed an incremental test and three

randomized experimental sessions in separate visits. In two of the

three experimental visits, participants performed a moderate-intensity

sinusoidal test followed, after recovery, by a moderate-to-severe-in-

tensity sinusoidal test. These two visits differed in the sinusoidal

period (2 min vs. 8 min). In the third experimental visit, participants

performed a trapezoidal test where the work rate was self-paced in

order to match a predefined trapezoidal template of rating of per-

ceived exertion (RPE).

Results: The results collectively reveal that fR changes more with

RPE than with work rate, _V CO2, _VO2, VT or the amount of muscle

activation. However, fR dissociates from RPE during moderate

exercise. Both VT and minute ventilation ( _VE) showed a similar time

course and a strong correlation with _VCO2 in all the tests. Never-

theless, _VCO2 was associated more with _VE than with VT because VT

seems to adjust continuously on the basis of fR levels to match _VE

with _VCO2.

Conclusions: The present findings provide novel insight into the

differential control of fR and VT—and their unbalanced interdepen-

dence—during exercise. The emerging model of ventilatory control is

expected to guide future research aiming to unravel the mechanisms

underlying the long-debated issue of exercise hyperpnoea.
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Decreasing intervals HIIT increase time above 90%

V’O2max

F. Vaccari1, N. Giovanelli1, S. Lazzer1

1Department of Medicine, University of Udine, Italy

Purpose: Maximal aerobic power (V0O2max) could be improved

working at minimal power eliciting V0O2max (Midgley 2006). High

Intensity Interval Training (HIIT) is one of the best way to improve

V0O2max. HIIT is defined as either repeated short (\ 45 s) to long (2–

4 min) bouts of rather highbut not maximal-intensity exercise. While

short HIIT bouts could improve time limit (TLim) (Turner et al. 2006),

long intervals could reach quickly V0O2max (Millet 2003),

Then, the aim of the present study was to evaluate if time above 90%

V0O2 max increase pooling together long intervals followed by short

intervals.

Methods: 13 amateur cyclists (age 42 ± 10 years) participated in this

study. V0O2 max (57 ± 5 ml/min kg) and Critical Power (CP)

(249 ± 33 W) were measured. Then subjects performed randomly

three HIIT tests until exhaustion. Every protocols had same intensity

(* 115% CP) and same ratio Work/relief. One Long Interval HIIT

(LIHIIT) (3 min High-, 20 Low-intensity), one Short Intervals HIIT

(SIHIIT) (30 s High-, 2000 Low-intensity) and finally decreasing

intervals HIIT (DIHIIT) (combining High intensity from 30 to 3000 and
low intensity from 20 to 2000). TLim, Time above 90% V0O2max,

lactate concentration [la] (at rest, 3rd min and at exhaustion) and

perceived exertion (PE) (at 3rd min and at exhaustion) were

measured.

Results: TLim were similar in DIHIIT and SIHIIT (793 s ± 178 and

737 ± 267 s) but lower (p\ 0.05) in LIHIIT (667 ± 270 s). Time

above 90% V0O2 max was greater (p\ 0.05) in DIHIIT (288 ± 217 s)

than SIHIIT (168 ± 221 s) and LIHIIT (165 ± 147 s), at 3th min [la]

were similar in DIHIIT and LIHIIT (7.81 ± 2.69 mmol/L and

7.77 ± 2.88 mmol/L) but lower (p\ 0.05) in SIHIIT
(5.56 ± 1.62 mmol/L). At exhaustion, no differences in [la] and PE

were found between protocols.

Conclusion: DIHIIT showed higher Time above 90% V0O2max than

LIHIIT and SIHIIT which suggest higher efficiency in activating aerobic

metabolism.
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Comparison of physiological response ‘‘boundaries’’

during dynamic incremental two-legged knee-extension

vs leg cycling exercise

E. Faelli1, S. Pogliaghi1, L.K. Love2,3, M.D. Hodgson2,3,
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Purpose: The dynamic knee-extension (KE) exercise model is used to

study metabolism of the knee-extensors and understand the physio-

logical mechanisms that affect it. During KE-exercise, similar to leg

cycling (C), the quadriceps muscle activity increases in proportion to

power output; however, the minimisation of movement of the thigh

and upper body allows invasive measures that would be impossible

during cycling [1]. While the single-leg KE exercise model has been

described [1], a more physiologically relevant two-legged KE model

has received less characterisation. To describe and compare the

physiological responses to incremental two-legged KE and C exercise

to the limit of tolerance.

Methods: Ten healthy males (26 ± 5 years) performed in random

order an incremental cycling (C, 20 W baseline ? 25 W min-1

increment) and KE exercise (KE, 3 W baseline ? 3 W min-1

increment) to exhaustion. Power output (PO) and heart rate (HR) were

recorded; O2 uptake (VO2), ventilation (VE), respiratory exchange

ratio (RER) were determined breath-by-breath. Peak values and the

submaximal ‘‘boundaries’’ gas exchange threshold (GET) and respi-

ratory compensation point (RCP) were determined for both exercises

and compared by Student’s paired t test.

Results: Subjects reached higher peak values with C vs KE (PO,

378 ± 72 vs 87 ± 15 W; VO2, 3.99 ± 0.87 vs

1.84 ± 0.28 L min-1; VE 194 ± 18 vs 1245 ± 27 L min-1, HR

184 ± 9 vs 152 ± 19 b min-1 p\ 0.001 for all comparisons). On the

contrary, RER was not different in C (1.4 ± 0.1) vs KE (1.1 ± 0.2
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p = 0.12). GET and RCP were detected at significantly higher VO2 in

C vs KE (2.30 ± 0.53 vs 1.03 ± 0.26 L min-1 p\ 0.001 and

3.11 ± 0.62 vs 1.42 ± 0.18 L min-1 p\ 0.001 for GET and RCP

respectively), yet they represented a similar fraction of the exercise-

specific VO2peak in both exercise modes (58 ± 5 vs 56 ± 106%

p = 0.52 and 78 ± 4 vs 78 ± 9%, p = 0.65 for GET and RCP

respectively).

Conclusions: Incremental two-legged KE exercise, that engages *
30% of the muscle mass and is characterised by a * 3-fold higher

perfusion-to-muscle mass ratio compared to cycling [2], is associated

with a peak VO2 that is * 50% of that of C and a maximal HR and

VE response that are respectively 80 and 60% of that of C. Exercise

intensity ‘‘boundaries’’, as measured by GET and RCP, represent a

similar fraction of the exercise-specific peak VO2 in both exercise

modes.

References
1. Andersen P, Adams R P, Sjogaard G, Thorboe A, Saltin B (1985)

J Appl Physiol 59:1647–1653

2. Poole DC, Richardson RS (1997) Sports Med 24:308–320

TRAINING, PERFORMANCE AND EVA-
LUATION METHODS 2

18 TP2 K

Sleep hygiene (SH) improves sleep latency but not sleep

quality in response to an acute evening session of small-

sided games (SSG) in soccer players

J.A. Vitale1, M. Bonato2, M. Longari2, A. La Torre1,2

1IRCCS Istituto Ortopedico Galeazzi, Milano, Italy;
2Department of Biomedical Sciences for Health, University of Milano,

Milano, Italy

Purpose: Sleep plays an essential role athletes’ well-being and

recovery (Bonnar et al. 2018). Several endogenous and exogenous

factors are able to negatively influence sleep in athletes and both

intensity and timing of physical activity seem to play a key role too

(Vitale et al. 2017). In order to optimize elite athletes ‘sleep, it has

been suggested to improve their SH. We aimed to evaluate the effect

of a sleep behavioral strategy on actigraphy-based sleep parameters in

soccer players.

Methods: Twenty-nine male soccer players (age 25.5 ± 4.6; BMI

22.8 ± 1.1), all classified as neither-types, wore an actigraph (Acti-

watch 2, Philips) for a week to detect their sleep and were randomized

into two groups: intervention (INT; N = 17) or control (CON;

N = 12). All players performed a high-intensity SSG session at 20:00:

after training, INT followed a SH while CON did not. We studied

their Sleep Efficiency (SE, %), Immobile Time (IT, %), Sleep

Latency (SL, min) and the Fragmentation Index (FI, %) both the three

nights before (PRE) and the two nights after the SSG session (POST 1

and POST 2).

Results: The Mixed-ANOVA procedures highlighted no differences

between groups in SE, IT, and FI at PRE, POST 1, and POST 2. On

the contrary, SL showed significant variations: INT decreased SL

from PRE to POST 1 by 48% (p\ 0.01; from 9.6 to 5.0 min) while

CON showed only a trend toward the increase of this parameter.

Conclusions: SH resulted in a decrease in the time required for

falling asleep but did not affect other sleep parameters in soccer

players. Implementation of behavioral strategies and sleep hygiene

techniques in athletes are needed.
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Body composition, physical performance and functional

movement patterns in youth male soccer players: which

are the best predictors for repeated-sprint ability?

F. Campa1, G. Semprini1, G. Messina2, S. Toselli1

1Department of Biomedical and Neuromotor Sciences, University

of Bologna, Bologna, Italy;
2School of Pharmacy, Biotechnology and Motor Sciences, University

of Bologna, Bologna, Italy

Purpose: This study aimed to establish which factors among

anthropometrics features, neuromuscular factors, physical perfor-

mance measures and functional movement patterns (FMP) were the

best predictors for repeated-sprint ability (RSA).

Methods: Thirty-six youth male soccer players (aged

16.61 ± 0.49 years, BMI 21.99 ± 1.28 kg/m2) participated in the

study. On separate days, the athletes completed the RSA test and other

physical tests including countermovement jump (CMJ), 20 m straight-

line sprint, Yo-Yo Intermittent Recovery Test Level 1 (Yo-Yo), and

functional movement screen (FMS). RSA performance components

such as best time, mean team and sprint decrement were calculated.

Results: Measures of muscular power derived from a horizontal plane

in 20 m sprints, were more strongly associated (p\ 0.001) with RSA

performance than to the other obtained with CMJ (p\ 0.05). Signif-

icant correlations (p\ 0.001) were also found between RSA

components and Yo-Yo distance, as well as with FMS. Fat mass, upper

fat area, calf muscle and fat area, thigh fat area and endomorphy

showed a moderate correlation with RSA components (p\ 0.05).

Predictors of the RSA performance in the stepwise multivariate

analysis included Yo-Yo distance, time in sprint, FMP and calf muscle

area. On the contrary, the explosive power measure evaluated with

CMJ was not included into the predictive model of RSA performance.

Conclusions: The most related factors to RSA performance in this

study were aerobic fitness level measured by Yo-Yo test, speed over

10 m and FMP. Moreover, a low body fat can help youth soccer

players to achieve optimal RSA performances.
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20 TP2 O Relative age effect in soccer: a study

on Italian clubs competing in Serie A and relative youth

sectors

P.R. Brustio1, C. Lupo1, A.N. Ungureanu1, R. Frati2,

A. Rainoldi1, G. Boccia1

1NeuroMuscularFunction Research Group, School of Exercise

and Sport Sciences, Department of Medical Sciences, University

of Turin, Turin, Italy;
2School of Exercise and Sport Sciences, SUISM, University of Torino,

Turin, Italy

Purpose: Asymmetry in birth-date distribution (i.e., Relative Age

Effect, RAE) is a bias observed in sport competitions, especially in

young categories. This bias, due to early physical and cognitive

maturation of older athletes (i.e., athletes born close to the data of

selection), may benefit sport performance and consequently the pro-

cess of sport talent identification. The aim of this study was to

investigate the RAE in Italian soccer clubs competing in Serie A and

the relative youth sectors.

Methods: Birth-dates of soccer players competing in the Italian

2017–2018 championship (categories: Under 15, U15; Under 16,

U16; Under, U17; Primavera; Serie A) were collected. Quartiles of

birth-date distributions (i.e., January–March, Q1; April–June, Q2;

July–September, Q3; October–December, Q4) and the week of birth

distributions were considered for the analysis.

Results: Considering the overall sample, the first and second quartile

were over-represented (mean = 70.7%) compared to the third and

fourth quartile (mean = 29.3%). The observed distributions for U15,

U16, U17, Primavera, and Serie A were significantly different from

the uniform distribution (p values\ 0.001). Generally, effect size for

each category decreased as age increases, but remains large across all

youth categories (ranged 0.47–0.22). Poisson regressions showed that

the players born right at the start of the data of selection were

approximately 9, 12, 9, 9 and 3 times more likely to be included in

U15, U16, U17, Primavera and Serie A respectively compared to

those born at the end of the data of selection (p values\ 0.001).

Conclusions: Data suggested a trend of an over-representation of

soccer players born close to the data of selection for both youth sector

and Serie A clubs. Athletes born close to the data of selection might

have more chances to be selected in both young and senior category.

However, RAE decreased after the adolescence period. During sport

talent identification coaches and scouts should consider RAE, to

select the promising players in the long-term rather than the best

performers at the time of selection.

21 TP2 O

Evaluation of the coordinative and technical skills

in young football players by means of video analysis

L. Zaccagni, N. Guerzoni, M. Tessarin, L. Ercolin

Department of Biomedical and Specialty Surgical Sciences,

University of Ferrara, Italy

Purpose: There are different formative stages in sportive develop-

ment leading to different training plans. The aim of the present study

was to identify differences in coordinative skills and technical skills

of young football players through a new quantitative method of

assessment.

Methods: The study was carried out on a sample of 30 children of the

category ‘‘pulcini’’ of the Spal Academy in Ferrara. They have played

football for an average of 4.0 ± 1.6 years and they trained 5 h per

week. We tested these young players using a mobile laboratory

consisting of two suitably positioned cameras: one frontal and the

other in side position, each one on a tripod at a height of 0.80 m. Each

child was videotaped during the execution of five forward and reverse

coordinative gaits (walking, run, march, skip and soldier). Among

technical skills we encoded ‘‘kick the ball’’. Each coordinative and

technical skill included 3–4 performance criteria: if the child per-

formed the component correctly, the examiner marked 1, conversely

he marked 0. At the end of the evaluation process, a coordination

score and a technical score were achieved.

Results: The young players obtained an average coordination score of
14.2 ± 3.1 (equal to 37% of the maximum possible value) and an

average technical score of 9.3 ± 4.1 (equal to 47% of the maximum

possible value). The technical score was positively correlated to

coordinative score (r = 0.542; p = 0.02). Based on the years of

football practice, the players were divided into two groups: ‘‘begin-

ners’’, with a practice of less than 4 years, and ‘‘experts’’, with a

practice of more than 4 years. Only coordinative score was signifi-

cantly lower in the ‘‘beginners’’ group.

Conclusion: We proposed a method to quantitatively evaluate the

coordinative level and technical skill of young football players by

means of video analysis. It is a simple, field and coach-friendly

method. The application of our method on a sample of young football

players highlighted that school-age children, followed by appropriate

training plans, improved their coordinative skills learning the tech-

nical skills specific of their sport.
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Evaluating the effect of daily physical exercise

on endometriosis symptoms

V. Cavedon1, S. Garzon2, M.A. Carrozza3, P. Pomini2,

C. Zancanaro1, C. Milanese1

1Department of Neurological, Biomedical and Movement Sciences,

University of Verona, Verona, Italy;
2Department of Medicine, University of Verona, Verona, Italy;
3Private practice in nutrition, Verona, Italy; Obstetrics

and Gynecology Department at the Hospital University of Verona

Purpose: Endometriosis is one of the most common gynaecological

disorders among reproductive-aged women characterized by a range

of pelvic pain symptoms, dysmenorrhea, dysuria, dyschezia and

dyspareunia [1]. Today there is a lack of objective information

regarding the physical activity levels and their association with pain

in this population. The aim of this study is to cross-sectionally

investigate the association between objectively-measured daily

physical activity (DPA) and the endometriosis symptoms.

Methods: 23 women in reproductive age (age 39.48 ± 4.81 years

and Body Mass Index 24.75 ± 5.24 kg/cm2) with clinically diag-

nosed endometriosis volunteered in this study. DPA was monitored

using the SenseWear Armband over 7 consecutive days monitoring

and endometriosis-associated symptoms were quantified on a visual

analogue scale. The association between the considered variables was

calculated by the Spearman’s rank correlation coefficient (q).
Results: The footsteps/days and the daily duration of physical activity
were negatively correlated with dysmenorrhea (q = - 0.569,

P = 0.005 and q = - 0.577, P = 0.004, respectively), chronic pelvic

pain (q = - 0.591, P = 0.003 and q = - 0.696, P B 0.001, respec-

tively) and dyspareunia (q = - 0.671, P B 0.001 and q = - 0.446,

P = 0.033, respectively). The sedentary time as well as the time spent

on light-intensity (i.e.\ 3 metabolic equivalents [METs]) and vig-

orous-intensity (i.e.[ 6 METs) physical activity were not

significantly correlated with the endometriosis-related symptoms.

Instead, a significant negative association was observed between the

time spent per day in moderate-intensity physical activity (i.e. 3–6

METs) and dysmenorrhea (q = - 0.686, P B 0.001), chronic pelvic

pain (q = - 0.691, P B 0.001), dyspareunia (q = - 0.584,

P = 0.003) and dysuria (q = - 0.584, P = 0.014). The results sug-

gested a potential benefit of physical activity in the reduction of the

endometriosis-related symptoms. As active lifestyle is modifiable, this

may be an important area for future interventions in this population.

Intervention studies are therefore needed to confirm and expand these

findings.

Reference
1. Ricci E et al (2016) Physical activity and endometriosis risk in

women with infertility or pain: systematic review and meta-analysis.

Medicine (Baltimore) 95(40):e4957 (Review)
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Structured pathway of exercise prescription program

for patients with type 2 diabetes and its effects

on insulin therapy

A. Bonaiuto1, L. Merlo2, C. Pegoraro2, M.F. Panzera1,

R. Restuccia1, L. Magaudda1, P. Sarto2

1Department of Biomedical, Dental Sciences and Morphological and

Functional Images, Postgraduate School of Sports Medicine,

University of Messina, Messina, Italy;
2U.O.C. di Medicina dello sport e dell’Esercizio Fisico, Aulss 2

Marca trevigiana, Treviso, Italy

Purpose: Type 2 Diabetes Mellitus is a chronic disease which needs a

complex therapeutic approach. Guidelines recommend physical

activity as a non-pharmacological therapeutic strategy for treatment

and control of type 2 diabetes. Aim of this communication is to

describe the program in place at the Sports Medicine and exercise

prescription Unit in Treviso, Italy, and its effects on the insulin

therapy, if compared to a group of diabetics following home based

therapy.

Methods: The program stems from a collaboration between sports

medicine (SM) physicians, general practitioners (GP) and diabetolo-

gists. GP and diabetologists refer their patients to the sports medicine

unit for a medical evaluation to establish patients’ eligibility for the

program and the goals for each patient. After the preliminary evalu-

ation, patients undergo further medical examination if deemed

necessary and a stress test or cardiopulmonary exercise test to identify

target training heart rate and workload and screen for cardiovascular

disease. The third step is the supervised exercise training in the SM

gym where training intensity is adjusted according to medical needs

and patient’s tolerance. Patients are instructed to adjust insulin dosage

to avoid hypoglycemia and to exercise safely with respect to exercise

timing versus meals and insulin administration, foot care etcetera.

Once the patients reach the established goals, they are discharged

from the SM gym and receive a medical report for their GP and

diabetologist and a written exercise prescription. The Sports Medicine

Unit in Treviso has a collaboration with a network of private gyms

and health clubs in the Treviso area, where patients can continue to

exercise safely under the supervision of qualified trainers. Patients

who continue to exercise undergo a periodical follow-up evaluation

with updating of the exercise prescription. Also, we compared two

groups of diabetics, selected by their own choice of continuing to

follow the program in local gyms or by their own, to evaluate dif-

ferences in insulin therapy administration.

Results and conclusions: We’ve found that, during the period between

enrollment and discharge from health facility, both groups showed a

significant reduction of insulin therapy administered (about-30% and

20% of respectively fast-acting and long-acting insulin); successively

this outcome was maintained by both groups, but with higher sig-

nificance level in diabetics undergoing the supervised program in local

gyms, allowing us to deduce that following this pathway is effective in

the reduction of the amount of insulin therapy needed, maintaining a

good glicemic control and this outcome over time (6months follow up).
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The effect of exercise program, lifestyle plan

without caloric restriction for 12 months on woman

affected by Diabetes type 1

E. D’Angelo1,2, M. Amicone1,2, M. Di Finizio1,2,

M.G. Vinciguerra2

1Training Lab Italia, Independent Research Laboratory, Pescara,

Italy;
2Scienze Motorie DISCAB, Università degli Studi L’Aquila, Coppito,

Italy

Purpose: The prevalence of Diabetes is growing worldwide and

exercise in patients has many benefit. Hypoglycemia is most often

discussed and usually treated with an exercise plan and drugs.

Sedentary lifestyle promotes high blood sugar whereas high physical

activity (PA) level prevent its accumulation. Aim of the study was to

investigate the patient who successfully managed his type 1 diabetes

with a tailored exercise plan, lifestyle modification without caloric

restriction.

Methods: A 25-year-old nurse with a body mass index of 27 kg/m2

was examined within a 1 year exercise plan at Training Lab Italia,

monitoring body composition, hyperglycemia and lifestyle modifi-

cation. The amount of the physical activity was assessed with IPAQ

and the intensity of the exercise was determined with Borg Scale. The

exercise plan consisted, according to International Guidelines of

Diabetes treatment, 150 min/week or 1000 MET/week but the single

session include a Circuit Training Lab Italia Protocol (CTLIP); eight

station with 30 s of exercise and 30 s of rest each exercise 3 time/

session 3 day/week.

Results: Data showed the positive glycemic control post exercise

(p\ 0.05), on body composition and the amount of the daily physical

activity (p\ 0.05). his patient with severe diabetic complications

participated safely and successfully in an exercise program. Problems

with glycemic control occurred at the start of the study but did not

preclude adherence to incremental exercise.

Conclusion: Our experience in this case and review of the literature,

emphasize the importance of continue practice of aerobic and strength

conditioning whole an high level of physical activity seems to be,

without a caloric restriction, the key to improve health status.
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Six months of Nordic Walking and Walking activity

in obese middle aged population: the best way

for an improvement in physical fitness and body

composition

V. Muollo1,2, C. Milanese1, A. Rossi3, E. Masciocchi3,

M. Taylor3, F. Schena1,2

1Department of Neurosciences, Biomedicine, and Movement Sciences,

University of Verona;
2CeRiSM, Sport Mountain and Health Research Centre, University

of Verona, Rovereto; 3Section of Geriatrics, Department of Medicine,

University of Verona

Purpose: Nordic Walking (NW) has been recently proposed as a

specific physical activity in preventing and counteracting the negative

changes related to obesity [1]. However no long longitudinal studies

[2] have evaluated this whole body exercise to the reference and

simplest form of locomotion i.e. Walking (W). The aim of this study

was to compare the effects of a long supervised period of NW vs W

activities on the aerobic and functional capacities, on upper and lower

limbs’ strength, on the anthropometric and body composition indices

in an obese middle-aged population.

Methods: 27 subjects were divided in NW (n = 15, 66 ± 7 years,

BMI 33 ± 5) and W (n = 12, 66 ± 8 years, BMI 32 ± 5) groups.

They performed supervised training 3 times�week for 24 weeks;

during each session peak heart rate (HRpeak) and rating of perceived

exertion (RPE) were recorded. The following tests at baseline, after 3

and 6 months were conducted: (a) aerobic capacity (VO2peak, Peak

Power Output (PPO)); (b) functional capacity (six minute walking test

(6MWT), arm curl (AC), chair stand (CS)); (c) strength (maximal

voluntary contraction of brachial biceps (MVCBB) and femoral biceps

(MVCFB)); (d) BMI and body composition (total/compartmental fat

and lean mass).

Results: During the training sessions HRpeak was significantly higher

in NW than in W group with a significantly lower RPE in NW. In

6 months PPO increased in NW and in W (12% vs 10% respectively,

p\ 0.001) with an improvement in VO2peak in NW (8%, p\ 0.05).

After 3 and 6 months, NW improved significantly in 6 MWT (7% and

13%, p\ 0.001), AC (20% and 35%, p\ 0.05) and CS (21% and

29%, p\ 0.05) compared to W. A significant increase over time was

observed in NW in MVCBB and MVCFB. Both groups had similar

reductions in BMI (NW: 6%, p\ 0.01; W: 4%, p\ 0.05) and WBtot

(NW: 8%, p\ 0.001; W: 7%, p\ 0.01), but NW decreased trunk fat

(6%, p\ 0.05) and had a greater reduction in leg fat (9%, p\ 0.01)

than W. No statistical differences were observed in lean mass.

Conclusions: Our results suggested that NW has a specific capacity to

produce, at least in some parameters relevant for health, greater and

faster benefits than W; no negative reports were linked to the uti-

lization of this more complex form of locomotion. These data confirm

that NW has a specific advantage for obese subjects and sustain NW

diffusion as a primary tool to reduce the impact of obesity in middle-

aged person.
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Relationship between individual ventilatory threshold

and maximal fat oxidation in different obese classes
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Purpose: To evaluate the relationship between Individual Ventilatory

Threshold (IVT) and Maximal Fat Oxidation (MFO) in women with

class I, II and III obesity.

Methods: Fifty-two female obese adults (age = 4±11 years; BMI =

38.5±5.2 kg m-2) were involved in this study. Subjects were divided

into three groups: Obese Class I (OBI, 30\ BMI\ 34.9 kg m-2,

n=16); Obese Class II (OBII, 35\BMI\39.9 kg m-2, n=20), Obese

Class III (OBIII, BMI > 40 kg m-2, n=16). After body composition

assessment, all subjects performed an incremental graded exercise test

in order to evaluate peak oxygen uptake (VO2peak), IVT and MFO.

MFO was evaluated using a stoichiometric equation. Fat max zone

was determined for each subject within 10% of fat oxidation rates at

MFO.

Results: Weight, BMI, percent of fat mass, were significant different

between classes. VO2peak and MET were significantly higher in OBI

than other two classes. Heart rate (HR), percent of HR maximum

(%HRmax) (70.0 ± 8.8 vs 69.0 ± 9.9% at IVT and MFO, respec-

tively), oxygen uptake (VO2), percent of VO2peak (%VO2peak) (73.0 ±

11.0 vs 70.2 ± 12.7% at IVT and MFO, respectively), and gait speed

(GS) (4.5 ± 0.8 vs 4.3 ± 0.9 km h-1 at IVT and MFO, respectively),

were statistically significant different (P B 0.05) between IVT and

MFO. Significant exercise 9 obesity classes differences were found

for VO2 and %VO2. Post hoc analysis showed that VO2 and

%VO2peak at IVT were significantly higher than MFO in OBII.

Moreover, %VO2peak at MFO was significantly higher in OBIII than

other two classes. MFO rates were significantly higher in OBIII

(655.0 mg:min-1) than other two classes (497.6 and 532.9 mg min-1

in OBI and OBII respectively). In all subjects, IVT was within the fat

max zone.

Conclusions: Even if there were statistically differences between

exercise intensity corresponding to IVT and MFO, these differences

are not relevant for practical application. Moreover, IVT was within

the fat max zone, indicating that the exercise intensity corresponding

to IVT may be used to prescribe physical activity that maximize fat

oxidation.
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Self-efficacy and enjoyment in children: factorial

validation of two pictorial scales

L. Bortoli, C. Robazza

BIND-Behavioral Imaging and Neural Dynamics Center, Department

of Medicine and Aging Sciences, ‘‘G. d’Annunzio’’ University

of Chieti-Pescara, Italy

Purpose: To examine the factor structure of two scales measuring

self-efficacy and enjoyment levels among 6to 7-year-old children in

the context of primary school physical education. Self-efficacy and

enjoyment are two main constructs proposed within many motiva-

tional theories in any human endeavor (see Ryan and Deci 2017),

sport and physical activity included.

Methods: The sample consisted of 14,035 6to 7-year-old children

(6960 girls and 7075 boys) assessed in small groups during physical

education lessons. The self-efficacy scale was comprised of four items

assessing perceived speed, strength, coordination, and fatigue. Scores

of each item could range from 1 to 4 using verbal anchors (e.g., from

‘‘I run very slow’’ to ‘‘I run very fast’’), emoticons, and pictograms.

The enjoyment scale was also comprised of four items (e.g., ‘‘I enjoy

myself’’) anchored by emoticons. Scores could range from 1 (not at

all) to 5 (very, very much). Children evaluated themselves on each

item thinking about their physical education experience.

Results: The factorial validity of the scales was examined using

confirmatory factor analysis (CFA) with Mplus 8.1. Single factor

CFA models were estimated using the maximum likelihood parameter

estimates with standard errors and a mean-adjusted Chi square test

statistic robust to non-normality. CFA yielded satisfactory fit indices

on both measures: self-efficacy, CFI = .998, TLI = .993, RMSEA =

.021 (90% CI = .012–.032.), SRMR = .007; enjoyment, CFI = .971,

TLI = .912, RMSEA = .044 (90% CI = .035–.055), SRMR = .022

(all standardized factor scores[ .500). Reliability alpha values

(Cronbach) were .666 for the self-efficacy scale and .722 for the

enjoyment scale. The correlation between the latent constructs of the

two scales was .442.

Conclusions: The results supported the single factor structure of the

scales, which can be easily administered to 6to 7-year-old children to

assess relevant psychological constructs in physical education.

Additional studies are recommended to examine, in particular, the

concurrent and predictive validity of the scales.
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The Finnish School on the Move programme: policy-

making and implementation strategies for Italy

A. Borgogni
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Purpose: To analyse from scientific and policy viewpoints the Fin-

nish Schools on the Move program inferring strategies and actions

applicable to the Italian case.

Methods: The presentation introduces, through a fact sheet, the actual
Finnish situation about physical activity policies and research. The

analysis of the updated scientific literature is complemented by the

description of the program’s background and current design.

Beyond the literature review, qualitative methods were applied: a

documentary analysis, interviews (n = 2) with key informants, and

field observations (n = 3) of schools participating in the program.

Results: Presuming that there are not comprehensive models trans-

ferrable from a country to another and referring to a conceptual model

of children’s active behaviours, the article emphasizes, for the Italian

case, the feasible actions: at short term, changing rules at school level,

those achievable at medium term, changing organization at commu-

nity level, and those requiring deeper cultural and legislative

modifications.

At policy making level, it is plausible that some programs and actions

of the Finnish program would be costless in Italy: some depend on a

better destination of already available resources, several are possible

through inter-sectors policies; all the strategies and actions, however,

should require to be assessed and monitored through researches

entrusted to a university network in collaboration with sport and

public health institutions and organizations.
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2015–2016. Jyväskylä: Kirjapaino Kari

Borgogni A, Arduini M, Digennaro S (in print) Mobilità attiva,

autonomia e processi educativi nell’infanzia e nell’adolescenza.

MeTis

Borgogni A (2018) The Finnish School on the Move programme:

policy-making and implementation strategies for Italy. Eur J Res

Educ Teaching XVI-1:171–181
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The role of context factors in sport motivation:

a comparison between disabled athletes and non-

disabled athletes

A. M. Murdaca, P. Oliva

Department of Cognitive Sciences, Psychology, Educational

and Cultural Studies, University of Messina

Purpose: According to the Self-Determination Theory, the satisfac-

tion of basic psychological needs (autonomy, competence and

relatedness) and the parental and coach support, in athletes, play a

crucial role in the sports motivation. However, studies investigating

the role of social contexts in determining behavior regulation for

physical exercise are still insufficient. The aim of the present study

was to analyze the role of context factors (parental support and coach

support) in the satisfaction of psychological basic needs and sports

motivation in disabled and non-disabled adolescents engaged in

competitive sports activities.

Methods: Forty competitive athletes (age M = 14.98; SD = 2.130),

of which 20 athletes with disabilities and 20 athletes without any

disabilities. Each subject was asked to complete the following ques-

tionnaires: Psychological Basic Need Satisfaction; Sport Climate

Questionnaire; Behavioral Regulation Exercise Questionnaire; Per-

ception of Parent Scale.

Results: Results showed that non-disabled athletes are perceived as

more autonomous [p[ .05] and competent [p[ .05] compared to

peers with disabilities. Regarding the contexts, athletes with disabil-

ities seem to perceive a greater involvement and maternal warmth

[p[ .05] and greater support from the coach [p[ .05] compared to

peers without disabilities. With regard to sport motivation, both

groups show high levels of self-regulation exercise, confirming what

is claimed in the literature about the tendency to assume highly self-

determined attitudes and supported by motivations and intrinsic

interests; and this seems to be valid regardless of the physical and

psychological limitations of the athlete.

Conclusions: Further analysis, still underway, will allow more

specific identification of the role that parents and coaches have on the

satisfaction of basic needs and on sport motivation level.
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Walking, running and playing barefoot on the beach

M.C. Gallotta1, C. Verdini1, G.P. Emerenziani2,

L. Guidetti1, C. Baldari1,3

1Department of Human, Movement and Health Sciences, University

of Rome ‘‘Foro Italico’’, Italy;
2Department of Experimental and Clinical Medicine, University

Magna Graecia, Catanzaro, Italy;
3eCampus University, Novedrate (CO), Italy

Purpose: The first aim of this study was to compare the effectiveness

of two different physical education programs conducted by a spe-

cialist physical education teacher on children’s fitness and health. The

second aim of this study was to evaluate the effectiveness of a

physical education intervention conducted in a natural environment

(the beach) on children’s skilland health-related outcomes.

Methods: The study involved 106 primary school children (7–

10 years of age) of the second, third and fifth grade: 42 children were

randomly assigned to the control group and 64 children to the

experimental group. The intervention period lasted 4 months and

consisted of two 1-h sessions per week. Preand post-intervention tests

assessed children’s anthropometric parameters (weight, height, body

fat percentage, BMI, abdominal circumference), health parameters

(systolic and diastolic blood pressure, resting heart rate), fitness

parameter (VO2peak), gross motor coordination and physical activity

level.

Results: Both groups significantly improved fitness and motor coor-

dination (p\ 0.001) but worsened some anthropometric parameters

(weight, abdominal circumference) (p\ 0.001) after the intervention

period. No differential changes on coordinative development were

observed between the two groups. No significant results were

observed for blood pressure and physical activity level.

Conclusions: Results of this study demonstrated that children bene-

fitted from a well-structured intervention conducted and supervised by

a specialist physical education teacher improving their motor skills

and fitness. The study offered an effective alternative way to the

curricular physical activity program at school.
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Effects of isolated muscle training on central

and peripheral vasomotor response and blood flow

E. Cè, A.V. Bisconti, S. Longo, S. Rampichini, E. Limonta,

G. Coratella, S. Shokohyar, C. Doria, L. Galasso,

E. Roveda, F. Esposito

Department of Biomedical Sciences for Health, Università degli Studi

di Milano, Italy

Purpose: The vasomotor response, a marker of cardiovascular health,

refers to the adaptability of the inner lining of blood vessels to

maintain a homeostasis of vascular tone. The two main control sys-

tems that underpin this response are [1, 2]: the systemic autonomic

control, with the sympathetic branch mediated vasoconstriction, and

the endothelial cells response to mechanical and chemical stimuli,

that results in smooth muscle cell vasodilation. During exercise the

peripheral circulation is mostly mediated by local control, and the

peripheral blood flow (BF) increases in all body districts directly

involved as well as those not involved in the exercise. The vasodi-

lation extent depends on the magnitude of the stimulus received. To

date, it is unknown whether vascular adaptations in the brachial artery

occur as a result of isolated leg muscle training. Repetitive changes in

BF occurring during exercise training may act as vascular training for

vessels supplying the active muscle bed as wells as vessels distal to

the active muscle.

To evaluate the effects of isolated quadriceps muscle training (IQT)

on vasomotor response in the lower limb directly involved with

exercise (femoral artery) and on the upper limb, not involved with

IQT (brachial artery).

Methods: Ten healthy participants (age 23 ± 3 years, height

170 ± 11 cm, body mass 66 ± 11 kg, BMI 23 ± 1 kg m-2) under-

went 8 weeks of IQT at different intensities. Maximum work rate

(MWR) was assessed before, during (every 2 weeks, to redefine the

training work-load) and after IQT. Preand post-IQT measurements of

vascular function and peripheral BF were performed by flow-medi-

ated dilatation (%FMD) in the brachial artery (non-trained limb), and

by passive limb movement (PLM) in femoral artery (trained limb).

Significance is set at P\ 0.05.

Results: After 8 weeks of IQT, MWR and BF in the femoral artery

increased significantly by 43% (P = 0.002) and 153% (P\ 0.001),

respectively. No difference in %FMD was found despite the 21%

increase in brachial artery blood flow during exercise.

Conclusions: Eight weeks of IQT improved peripheral vasomotor

response only in the lower limb directly involved in IQT without

affecting vascular function in the uninvolved upper limb, suggesting

that IQT did not provide a sufficient stimulus to induce vasculature

adaptations in other districts.
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Effects of short-term strength training on muscle fibre

conduction velocity

A. Casolo1,2, A. Del Vecchio1,2, D. Farina2, F. Felici1

1University of Rome ‘‘Foro Italico’’, Rome, Italy;
2Imperial College, London, UK

Purpose: Muscle fiber conduction velocity (MFCV) represents the

propagation speed of the action potentials along the muscle fibers [1].

MFCV has received little attention in sport sciences field as part of the

force production biological structure [2]. This study explored neuro-

muscular adaptations to a short-term strength training program with a

focus on MFCV, a predictor of the progressive recruitment of motor

units [1].

Methods: Sixteen healthy males completed either isometric ankle

dorsi-flexion strength training (INT: n = 8; age, 25.1 ± 2.3 years;

BMI, 23.7 ± 2.4 kg m-2) or maintained their habitual activities

(CON: n = 8; age, 26.1 ± 3.9 years; BMI, 23.3 ± 1.9 kg m-2) for

4 weeks. Training involved 40 unilateral explosive contractions and

30 gradually increasing contractions up to 75% of maximal voluntary

force (MVF) with a 3 s plateau. Testing sessions included recordings

of muscle force and myoelectric activity of tibialis anterior muscle

with high-density surface EMG, during maximal and linearly

increasing ramp contractions. MFCV was estimated non-invasively

from multichannel surface EMG signals [3].

Results: At the baseline both groups showed very similar MVF (INT

295.2 ± 59.5 N; CON 306.6 ± 39.1 N; P[ 0.05), as well as average

MFCV. After the intervention, MVF increased significantly only in

the INT group (Pre 295.2 ± 59.5 N; Post 338.2 ± 45.8 N;

16.9 ± 15.8%; P\ 0.001). Similarly, the average MFCV during

submaximal ramp contractions increased significantly only in the INT

group (Pre 3.89 ± 0.5 m s-1; Post 4.23 ± 0.5 m�s-1; 9.0 ± 4.5%;

P\ 0.001).

Conclusions: Considering the close association between MFCV and

muscle fibres diameter, the increase in MFCV following a systematic

strength training regimen might indicate a larger recruitment of high

threshold motor units [4]. A faster MFCV could also reflect modifi-

cations at the Na?/K?-ATPase pump level, which regulates the

excitability of the sarcolemma [2]. An increase of average motor unit

firing rate might also be responsible of this improvement [5].
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Blood flow regulation during exercise: the role

of central command

G. Giuriato1, C. Tarperi1, L. Bortolan1, A. Cevese1,

F. Schena1, M. Venturelli1,2

1Department of Neurosciences, Biomedicine and Movement Sciences,

University of Verona, Italy;
2Department of Internal Medicine, University of Utah, USA

Purpose: The control of peripheral circulation during exercise is a

complicated and multifaceted phenomenon involving neural (central

command and sympathetic nerve activity) and peripheral aspects

(nitric oxide, temperature and pH). Despite the involvement of central

command in the regulation of central hemodynamics at the onset and

during steady-state exercise is already known, its contribution on

peripheral hemodynamics is not fully elucidated. Therefore, the

purpose of the present study was to measure the peripheral hemo-

dynamics during electrically-evoked muscle contractions (without

central command) in comparison to voluntary muscle contractions

(with central command).

Methods: Peripheral (femoral blood flow) and central hemodynamics

were collected in 10 young healthy men at rest and during repeated

quadriceps electrical stimulations (ES) (1 Hz/5 min) coupled with

voluntary muscle contractions (VC). Force output, total work activity

and oxygen uptake were equal for both ES and VC.

Results: At the onset of exercise, both ES and VC, exhibited an equal

hyperemia (787.2 ± 193 ml/min vs 843.3 ± 159 ml/min; p = 0.5)

and similar central hemodynamics (p[ 0.05). At contrary, leg blood

flow (435.5 ± 27.6 ml/min vs 590 ± 54.5 ml/min; p\ 0.01) and

stroke volume (94.5 ± 0.5 ml vs 88.31 ± 0.55 ml; p\ 0.01), were

significantly higher for VC during the 5th minute of exercise.

Conclusion: These results suggest the negligible role of central

command on peripheral circulation during the onset of exercise, while

at contrary its role in sustaining peripheral and central hemodynamics

during the steady-state exercise appears clear. The mechanism asso-

ciated with this difference is likely attributable a similar nitric oxide

release at the exercise onset for both ES and VC, while the greater

activation of peripheral vasoactive factors (temperature and pH) via

VC are likely responsible for the increase peripheral circulation

during SteadyState exercise.
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Muscle architecture adaptations to 12-week static

stretching training in the lower limbs

S. Longo, E. Cè, A.V. Bisconti, E. Limonta, S. Rampichini,

S. Shokohyar, G. Coratella, A. Montaruli, F. Esposito

Department of Biomedical Sciences for Health, Università degli studi

di Milano, Milano, Italy

Purpose: Muscle architecture, one of the main determinant of muscle

function and performance, can adapt as a consequence of adequate

mechanical stimuli (e.g., strength training). However, whether long-

term stretching could lead to architectural changes is still controver-

sial [1]. Therefore, the aim of the present study was to assess possible

changes in muscle architecture after 12 weeks of static stretching (SS)

in young healthy participants.
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Methods: Twenty-eight participants were randomly divided into 2

groups: stretching (STR, n = 16, 7F/9M; mean ± SD: age = 23.5 ±

1.0 years; stature = 1.75 ± 0.08 m; body mass = 69.8 ± 8.9 kg)

and control (CTR, n = 12, 6F/6M); mean ± SD: age = 24.2 ± 2.4

years; stature = 1.70 ± 0.06 m; body mass = 65.5 ± 7.2 kg). STR

underwent 12 weeks of SS for both pantarflexors (PF) and knee

extensors (KE) muscles. CTR did not undergo any training inter-

vention. SS was performed five times/week. One session consisted in

5 sets of 45-s of SS each (15-s of rest in-between). Four exercises

were executed: two for PF and two for KE of the right lower limb.

Ultrasound images of the medial head of the right gastrocnemius

(GM) and vastus lateralis (VL) muscles were obtained at 50% muscle

length before, at six weeks, and after 12 weeks in both groups. Fas-

cicle length (Lf), pennation angle (PA) and muscle thickness (MT)

were measured offline by an open source software. A 3 9 2 mixed-

model ANOVA was used to assess possible differences over time and

between groups in all architectural parameters for each muscle group.

Significance was set at a = 0.05.

Results: Lf, PA and MT did not change significantly in STR over

time (p[ 0.05 for all parameters) in both PF and KE. No significant

differences were found between STR and CTR (p[ 0.05 for all

parameters at any time point) in both PF and KE. No time x group

interactions were found (p[ 0.05 for all parameters) in both PF and

KE.

Conclusion: 12 weeks of SS did not induce any muscle architectural

changes in the mid portion of the GM and VL muscles. These results

suggest that common SS exercises for the PF and KE did not provide

sufficient mechanical stimuli for structural adaptations of GM and

VL, respectively, despite the protocol duration (12 weeks). However,

regional adaptations cannot be excluded.
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Technical and time-motion indicators, neuromuscular

performance, and heart rate impact in elite Italian

rugby training

C. Lupo1, A. N. Ungureanu1, P. R. Brustio1,

A. Licciardi2, G. Boccia1, A. Rainoldi1

1NeuroMuscular Function Research Group, School of Exercise

and Sport Sciences (SUISM), Department of Medical Sciences,

University of Turin, Italy;
2Torino Football Club, Turin, Italy

Purpose: The aim of this study was to monitor elite male Italian

rugby training (20 Serie A players, age: 22 ± 3 years) with an inte-

grated analysis.

Methods: During three in-season training sessions (S1, S2, S3;

113 ± 13 min), heart rate (HR), internal training load (ITL; Edwards

1993), time-motion (GPS: total distance, duration, mean speed, %

high acceleration and deceleration over corresponding total time, and

change of directions[maximal aerobic speed, CoD[MAS,

and[ 30� each min, CoD[ 30�; notational analysis: work-rest ratio)
and technical (notational analysis: type and duration of workouts,

occurrence of tackles and other minor upper limb contacts) parame-

ters were monitored. Neuromuscular responses were also analyzed

(countermovement jump test, CMJ; grip strength, GS) before (PRE)

and after (POST) sessions. A 2 9 3 (PRE-POST, sessions) ANOVA

with repeated measures were applied to evaluate effects for ITLs and

GPS (only 9 players), CMJ and GS.

Results: Training sessions consisted of warm-ups without (range 8–

13 min) and with (0–8 min) ball,[ 2 small groups (38–40 min) and 2

large groups (0–23 min) technical workouts, rugby sevens (0–23 min).

No tackles and only minor upper-limb contacts (25 ± 7, 8–33) were

counted. No difference between sessions was reported for Edwards’

ITL (488 ± 24). Conversely, differences emerged for total distance

(p = 0.003; S1, 6397 ± 806 m, S2, 5044 ± 735 m, p = 0.015; S1, S3,

4796 ± 726 m, p = 0.007; S2, S3, p = 0.004), mean speed

(p = 0.017; S1, 61 ± 8 m/min, S3, 72 ± 4 m/min, p = 0.03; S2,

66 ± 4 m/min, S3, p\ 0.0001), high accelerations (p\ 0.0001; S1,

5.0 ± 1.3, S2, 7.1 ± 1.0, p = 0.001; S1, S3, 7.5 ± 0.9, p\ 0.0001)

and decelerations (p\ 0.0001; S1, 6.0 ± 1.7, S2, 8.7 ± 1.2,

p = 0.003; S1, S3, 9.4 ± 1.1, p = 0.001), and change of directions

(CoD[MAS, p\ 0.0001; S1, 0.9 ± 0.3, S2, 1.4 ± 0.3, p = 0.001;

S1, S3, 1.5 ± 0.4, p = 0.006; COD[ 30�, p\ 0.0001; S1, 17 ± 3,

S2, 21 ± 1, p = 0.003; S1, S3, 20 ± 2, p = 0.001). Effects emerged

also in terms of work-rest ratio (p\ 0.0001; S1, 0.41 ± 0.01, S2,

0.83 ± 0.08, p\ 0.0001; S1, S3, 1.42 ± 0.08, p\ 0.0001; S2, S3,

p\ 0.0001). CMJ performances showed differences between session

(p\ 0.0001; S1, 35 ± 2 cm, S2, 36 ± 2 cm, p = 0.045; S1, S3,

37 ± 2 cm, p = 0.006; S2, S3, p = 0.03), whereas GS reported PRE

(579 ± 20 N)-POST (549 ± 20 N) effects (p = 0.002).

Conclusions: Despite no effect emerged for ITL, rugby training

showed time-motion and neuromuscular effects, highlighting the

integrated approach validity. However, further research is strongly

recommended.
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Analysis of the tactical performance in rowing

D. Cerasola1,2, A. Cataldo1, M. Traina1, G. Messina1,

A. Bianco1, L. Capranica2, A. Palma1, D. Zangla1

1Department of Movement, Human and Health Sciences, University

of Rome ‘‘Foro Italico’’, Italy;
2Sport and Exercise Sciences ‘‘DISMOT’’ Research Unit, University

of Palermo, Italy

Purpose: The aim of this study was to determine the race strategies

by elite rowers during world and olympic championships in relation

to the final result. In particular, if the elite rowers practice more an

offensive or defense strategy. A fast start is a tactically and psycho-

logically advantageous in rowing competition: it allows to monitor

and react to any sudden advance from to the other competitors.

Methods: We analyzed the split boats position at every 500 m,

according to the competition outcomes during the final race. In par-

ticular, we considered the boat position at first 500 m (t1: 0–500 m),

at second 500 m (T2: 500–1000 m), at the third (T3: 1000–1500 m)

and at last 500 m (T4: 1500–2000 m) during the last five world

rowing championships and the last two Olympic games in heavy-

weight, lightweight, man and female.

Results: We analyzed 112 race profiles and we noted that 56%, 68%

and 78% of winner boats (gold medal) passed in the first position at

T1, T2, T3 respectively. While 87%, 96% and 100% of medallist

boats (first three position) passed in the first three positions at T1, T2,

and T3 respectively.

Conclusions: The results suggest that offensive strategy is the best

practice in rowing competition, in particular the boats that obtain the

first three positions at T1, T2, T3 have a good chance of winning a

medal.
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Are thresholds obtained from field tests reliable

as a race pace index?

A. Di Giacomo1, F. Tocco1

1Sports Physiology Laboratory, University of Cagliari, Italy

Purpose: Always more frequently coaches recommend their athletes

to perform specific tests to evaluate ventilatory and lactate thresholds.

They often complain that thresholds obtained from laboratory tests

are not appropriate to plan trainings and do not match with the race

pace. We tested the athletes in a more real context i.e. during a

training session on field track comparing the values we found with

race results. Are thresholds obtained from field tests reliable?

Methods: 32 long distance runners were recruited. They performed 3

tests spaced one week apart. The first test (A) consisted in 6 repeats

on 1200 m with a pace increasing of 15 s per km and 50 s of recovery

wearing a portable gas analyzer. The second test (B) consisted of the

same trial dosing venous capillary blood lactate with a portable lac-

tate analyzer. The last one (C) consisted in an incremental test with a

pace increasing of 10 s per km till exhaustion wearing the

portable gas analyzer. Athletes wore a GPS and a heart rate monitor.

The ventilatory equivalents method was used to identify the first and

second ventilatory thresholds (VT1 and VT2), while the individual

anaerobic threshold method (IAT) was used to define the lactate

thresholds (LT1 and LT2).

Results: All 32 athletes completed the tests. We identified both

thresholds in the 72% of test A, 62.5% of test B and 78% of test C; in

the other cases the second threshold only was found. VT2 detected

with the different methods did not always match.18 athletes took part

in 10 and 21 km races. Athletes’ race pace was compared with the

estimated values: it matched with VT2 of test A in the 50% of cases;

it corresponded with LT2 found with test B in the 61% of cases;

finally the race pace matched with VT2 of test C in the 44% of cases.

Conclusions: Incremental tests increase the chances to find both

thresholds but the VT2 found by this protocol was poorly congruent

with the race pace. Technicians should be careful in recommending

incremental tests to furnish threshold values for long distance runners.

Threshold values estimated with steady state tests seem to be more

appropriate.

38 TP3 O Shoulder mobility in swimmers
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M. Bellomo3, M. Coco4

1Department of Research, Center Studies of Osteopathy Italian,

Catania 95129, Italy;
2Horus Cooperative Social, Ragusa 97100, Italy;
3Kore University, Enna, Italy;
4Department of Biomedical a Biotechnological Sciences, University

of Catania, Catania, Italy

Purpose: The shoulder is one of the ‘‘engines’’ of swimmers; its

range of mobility (ROM) is essential for a functional and effective

stroke. Myofascial force transmission directly connects shoulder with

the whole body, through the muscles and their fibrous connective

tissue to the skull, the cervical vertebrae, the thorax, the pelvis and the

lower limb. The primary objectives of this study were: (1) to evaluate

whether the osteopathic manipulative treatment (OMT) could

improve shoulder range of motion (ROM); (2) to correlate the ROM

with the swimmer’s sports performance; (3) to assess, in a group of

swimmers, whether an improvement in myofascial force transmission

could lead to a reduction in shoulder injuries.

Methods: The sample consisted of 26 competitive swimmers ran-

domized in 2 groups made of 13 subjects: one group was treated with

osteopathic techniques, while the control group did not receive any

treatment.

The ROM was measured using three dry-land tests (i.e. Circling Test,

Behind Elevation Arms test and Up Arms test); the number of strokes

was measured on 200-m crawl (without diving; three underwater

dolphin kicks, both at start and turns; competition speed performance).

Measurement tests, followed by four OMTs were administered to

the athletes on a weekly basis. 15 days after the last OMT, all tests

were repeated to determine whether the treatment had maintained its

effectiveness over time. Treatments, as well as measurements, were

blindly applied by an osteopath and another operator, respectively.

Results: The most relevant data is that obtained in dry-land tests in

which athletes significantly improved the ROM of the scapulohumeral

joint (P\ 0.0001), thus demonstrating that the cervicothoracic

junction is closely connected with the pectoralis-clavicle-axillary one

and that the OMT can improve fascial plans sliding in this area. Non-

statistically significant results were obtained from in-water tests.
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Discussion: The study demonstrated the efficacy of the OMT on joint

mobility. So, we hypothesize that osteopathy could be seen as an

useful integrative treatment to athletic training. This would help

athletes, in our case swimmers, to increase their performance and

reduce the probability of injuries.

In our opinion, several variables conditioned the stroke count: ath-

letes’ psycho-physical condition; ongoing agonistic activity; stress

predisposition during testing; etc.

Furthermore, stroke count does not represent a true measurement

unit.

Keywords: Range of mobility, Muscles, Swimmer
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Diffusion tensor imaging reveals training-induced

changes in calf muscles

D. Bruschetta1, S. Bertino1, D. Milardi1,2, A. Cacciola1,

G. Cutroneo1, G. Rizzo1, G. Basile1, A. Duca2, D. Buda1,

L. Magaudda1, S. Portaro2, F. Trimarchi1, D. di Mauro1

1Department of Biomedical, Dental Sciences and Morphological

and Functional Images, University of Messina, 98125, Messina, Italy;
2IRCCS Centro Neurolesi ‘‘Bonino Pulejo’’, S.S. 113, Via Palermo,

C.da Casazza, 98124, Messina, Italy

Purpose: Diffusion tensor imaging is (DTI) is a sensitive magnetic

resonance technique to investigate changes in tissue microstructure

and a useful tool for macroscopic muscle architecture visualization.

The purpose of this study is to investigate how diffusion parameters

changes in the human calf muscles after a 3-months strength training

protocol.

Methods: Ten young men were enrolled for a strength training pro-

tocol aimed at increase size and strength of the medial of the medial

(GCM), lateral gastrocnemius (GCL) and soleus (SL). The subjects

underwent exercise three times a week, with at least 24 h between

training sessions, for a period of three months. Diffusion weighted

magnetic resonance images were acquired at the beginning of the

training period (TPRE) and at three months (TPOST) using a 3-T

scanner. The mean fractional anisotropy (FA), mean diffusivity (MD),

k1, k2, k3 of all included voxels were assessed, then, tractography was

employed to visualize muscle fibres.

Results: We found significant differences in k1, k2, k3, MD values

and volumes between TPRE and TPOST in all the examined muscles

both for the left and right side. No significant differences were

highlighted for FA. Muscle volume increase was significant in GCM

and GCL. k1 increased significantly between TPRE and TPOST in

GCM, GCL but not in SL; k2 and k3 reached significant increase in all
the three muscles. MD increased significantly in GCM. GCL and SL.

No significant differences were highlighted between right and left

sides neither at TPRE nor at TPOST.

Conclusion: Muscle volumes, MD, and eigenvalues variations sug-

gest a training-induced increase of intracellular and extracellular

volume. Thus, DTI allows for an accurate assessment of

microstructural changes of the muscles in response to training being a

promising tool in sport medicine.
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Purpose: It is well known that regular exercise reduces the risk of

fatal and non-fatal disease. Physical activity is also one of the seven

metrics included in the definition of Ideal Cardiovascular Health.

Physical inactivity and sedentary behaviors are the other side of the

same coin and are nowadays included among principal risk factors for

coronary artery disease, cardiovascular events and mortality. In order

to promoting physical activity, it is important to have a thorough

understanding of physical activity barriers and facilitators. The study

aimed to investigate the principal perceived barriers to exercise in

young and adult populations.

Methods: This is a cross-sectional study conducted during 2017–2018
in two settings: a high school (70 students, 19.1 ± 0.4 years old) and

the Rectorate of University of Florence (106 adults, 48.4 ± 12.2 years

old). The participants underwent a questionnaire that consisted of three

parts: demographic data and physiological anamnesis; Barriers to

Being Active Quiz (BBAQ) andMediterranean Diet Score assessment.

Weight, waist and hip circumferences and blood pressure values were

measured according to standardize protocols.

Results: Prevalence of overweight (BMI[ 25 kg/m2) was 17% and

42% among woman of men working in University, being 4% among

both female and male students. Mean adherence score of Mediter-

ranean diet was 34 ± 3 among adults and 32 ± 5 among students

without sex differences in both groups. Sedentary habits were present

in the 35% of adults and 24% of all students enrolled. Lack of time for

exercise was the most frequently reported barrier for adults followed

by lack of energy and laziness. These barriers were well represented

in young population too, especially in girls with a barrier score C 5

higher compared to boys (p\ 0.0019). Surprisingly, fear for injuries

was represented only in adult and young male.

Conclusions: Exercise professionals should be aware of the barriers

that patients can face during exercise prescription and be able to

contrast them with useful individual strategies. Furthermore, analysis

of young people life-style habits can help finding social strategies to

promote healthy behaviors. Prevention polices to promote physical

activity should focus on young girls as a specific target for prevention.
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A.C.T.I.V.E. AGEING (Adapted Controlled Training

Individualised through Verification in the Elderly):

an innovative comprehensive multifactorial evaluation

for the planning and monitoring of Adapted Physical

Activity in the elderly
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Purpose: The project A.C.T.I.V.E. AGEING herein presented is part

of an extended ambitious interdisciplinary, multifactorial project

started by our group. The project aims to bring back to more active

and physically efficient life, elderly people. The general framework is

to build individualised adapted physical activities (APA) to contrast

sedentary lifestyle, sarcopenia and low-grade chronic inflammatory

status (Inflammaging) to prevent immobility syndrome in the elderly.

Individualised APA for the elderly is necessary to avoid the over-

whelming physical-psychological stress that could lead to failure with

reduced functional efficiency, increased pain, subsequent lack of

motivation and abandonment of training programmes.

Methods: To achieve the ‘‘proper individualised APA’’ and to

monitor its effect on the elderly a number of quantitative measure-

ments are planned:
1. Anthropometry including plicometry and measurement of

circumferences.

2. Battery of Validated Functional Tests:

a. Five Times Sit-to-Stand Test (FTSST) and Timed Up-and-

Go test (TUG).

b. Maximal Voluntary Contraction (MVC) of quadriceps.

3. Comprehensive Multifactorial Biomechanical Analysis (CMBA)

of full 3D skeleton Posture and Movement using new techno-

logical Opto-Electronic Stereophotogrammetric devices in

conjunction with Baropodometric and Surface Electro-Myo-

graphic devices [1, 2].

4. Bio-histo-chemical analysis through muscle biopsy to measure

exercise-associated muscle structure changes.

Twenty participants (age 71.77 ± 4.06 years) were subdivided ran-

domly into 2 groups: controls (n.10 subjects no APA); resistance

training APA supplemented with neuro-muscular electrical stimula-

tion (10 subjects). Two-way ANOVA for repeated measures was used

to analyse differences between groups and over pre (T0)-and post

(T1) after 12 weeks APAs.

Results: The groups presented no differences at T0, while as expected
the APA group showed improvements at T1 in: FTSST, TUG, MVC,

CMBA and in muscle structure. Conversely, 12 weeks period of APA

revealed to be insufficient to find significant changes in anthropom-

etry. All participants reported an optimal compliance with planned

level of APA.

Conclusions: The described general framework proved to be effective

to plan and monitor ‘‘proper individualised APA’’. It demonstrates the

importance to collect multifactorial data and integrate them into a

unique framework, providing a real added value in the detailed com-

prehension of functional and biomechanical phenomena.
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Gender differences in physical fitness and its

relationship to sexual health in older adults
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degli Studi di Roma ‘‘Foro Italico’’, Roma, Italia;
2Dipartimento di Medicina Sperimentale e Clinica, Università degli
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Purpose: Human sexuality has been explained in different domains.

In the elderly, there is a growing literature on the correlation between

sexuality and cognitive functions, but there is no data on the rela-

tionship between sexuality and physical performance.

The aim of the study was to analyze the correlation between sexual

well-being and physical performance in elderly subjects.

Methods: 64 subjects were recruited (age = 71.5 ± 5.0 years, 31

males, 33 females). Sexuality was assessed by administering two

questionnaires: Sexual Functioning Questionnaire (CSFQ-M/F) and

Sexual Attitude Scale (SAS). Physical performance was assessed by

handgrip test (HG), short physical performance battery (SPPB), 30 s

chair stand test, (CST30 s), time up and go test (TUG) and 2 min step

test (ST). The correlation analysis between sexual well-being and

physical efficiency tests were performed for both genders indepen-

dently. The significance level was established equal to p B 0.05.

Results: In females, CSFQ-14 was negatively correlated to TUG

(p\ 0.01; r = - 0.522) but positively to CST (p\ 0.01, r = 0.478),

to 4 m WS (p\ 0.05; r = 0.443) and to ST (p\ 0.05; r = 0.456).

SAS was positively to CST30 s (p\ 0.01, r = 0.392).

In males, CSFQ-14 was negatively correlated to CST30 s (p\ 0.05;

r = - 0.450) but positively to TUG (p\ 0.05; r = 0.548) and to 4 m

WS (p\ 0.05; r = 0.383). No correlation were found between SAS

and all the others variables.

Conclusions: Our preliminary study suggests that resistance of the

lower limbs, speed of walking and cardiovascular efficiency may

positively influence sexual functions in the elderly, especially in older

women. Coordination and power do not seem to affect sexual func-

tion. Assessment of sexual hormones is recommended for promoting

motor performance.
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Social dance improves mood and fitness performance

in older adults
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degli Studi di Roma ‘‘Foro Italico’’, Roma, Italia.

Purpose: Correlation between aging processes, neuropsychological

and physical performances in older adults has been well established.

However, the impact of regular social dance practice on cognitive

functions and sexual health in older age is still poorly studied. Thus,

this study aims to investigate whether a 6 months of social dance

practice might influence specific cognitive functions and/or mood

characteristics, fitness performance and sexual health in older adults.

Methods: In this study, 25 participants (age = 71.0 ± 5.6; 8 males,

17 females) were enrolled from the dance school ‘‘NonSoloLiscio’’ of

Catanzaro. Subjects were evaluated at the beginning (T0) and after

6 months of social dance practice (T6). In both session tests, after

anthropometric examination, subjects performed fitness tests: hand

grip (HG), 30 s CST (CST30 s), balance (Bal), chair stand test (CST),

4 m walking speed (4mWS), 2 min step test (ST), time up and go

(TUG,); psychological tests: mini mental state examination (MMSE),

prospective (PM) and retrospective memory (RM) questionnaire

(PMRQ), state-trait anxiety inventory form Y (STAI Y-1; STAIY-2),

geriatric depression scale (GDS); and sexuality questionnaires: sexual

attitude scale (SAS) and changes in sexual functioning questionnaire

(CSFQ14).

Results: After 6 months of dance practice, percent of fat mass (pFM)

significantly decreased (p\ 0.01) while fat free mass (FFM)

(p\ 0.01) significantly increased in both genders. Moreover, signif-

icant main effect of time on CST (p\ 0.01), GS (p\ 0.05) and TUG

(p\ 0.05) were found.

In addition, both female and male participants showed a significant

improvement in PRMQr (p\ 0.05) and STAI Y-2 (p\ 0.05) score

compared to T0. No differences were found between pre and post

intervention in sexual health variables.

Conclusions: Our preliminary results suggest that the practice of

social dance in older adults might positively influence body compo-

sition in both genders and might also increase fitness performance.

Moreover, data showed that social dance might positively influence

both retrospective memory and anxiety state. Instead, no effects on

sexual health were found after 6 months of social dance practice.

Acknowledgments: We thanks the subjects of ‘‘NonSoloLiscio’’

dance association to have participated to this study.
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The development of motor skills by a physical education

programme in preschool children: a preschool-based

controlled trial
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Purpose: Unlike other European countries, Italian kindergartens do

not include the physical education teacher in the school organic

personnel. This is frequently associated with the lack of opportunities

to perform physical education by preschool children. The aim of this

study was to analyse the effects of a specific physical education

program (PEP) on the quotient of gross motor development (QGMD)

in preschool children.

Methods: We conducted a school-based non-randomised controlled

trial. It involved 119 children, clustered in a control group (CG,

n = 29, age 52.1 ± 8.65 months; height 1.1 ± 0.07 m, body weight

19.2 ± 5.55 kg, body mass index (BMI) 16.9 ± 3.16) and an inter-

vention group (IG, n = 90, age 57.4 ± 9.42 months; height

1.1 ± 0.06 m, body weight 19.3 ± 3.65 kg, BMI 16 ± 1.75). Par-

ticipants were assessed for locomotor ability and object control skills

using the Italian version of GMD test, before and after the experi-

mental period.

Results: IG increased the locomotor object-control skills and QGMD

by 24.4%, 9.7% and 10.4%, in response to PEP. The mean difference

of the QGMD between CG and IG, in the pre and post period, was

significantly higher for the IG (11.3 vs 3.2, p = 0.0082). Specific

items did not increase in the CG, while a highly significant

improvement was observed in all the items in the IG, in response to

PEP.

Conclusions: The specific PEP improved fundamental motor skills in

preschool children. Consistently with the growing research (Zeng

et al. 2017), interventions based on scheduled physical exercises

ensure health benefits for preschool children.
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Geographical differences in physical activity, motor

performance, and overweight and obesity status in

Italian children: cities comparison
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Purpose: Childhood overweight and obesity, within 7 and 10 years of

age, is dramatically increased in Italy and is around 36%. Thus, aim

of the study was to examine whether there are differences in over-

weight and obesity prevalence, physical activity levels, and motor

coordination between school age children from Northern (Mantova

and Verona) and Central (Roma) Italy. Also, the walkability of the

different areas was investigated.

Methods: 391 children (198 from the Center and 193 from the North)

aged 8–11 years, participated in the study. Anthropometric assess-

ments were performed and physical activity level was measured

through PAQ-C questionnaire. The KTK test battery was selected to

evaluate children’s motor coordination. Finally, walkability mea-

surements were collected using the Walk Scorer (http://www.

walkscore.com). Factorial ANOVA and appropriate post-hoc analyses

were performed.

Results: The prevalence of overweight and obesity was similar

between North (overweight 13.5%; obesity 11.9%) and Center

(overweight 13.6%; obesity 16.7%) of Italy. Overall, children in the

North had a marginally lower BMI (North 17.9 ± 3.5 vs Center

18.6 ± 3.6; F1,386 = 3, p = 0.08), a higher significant level of phy-

sical activity (North 2.6 ± 0.6 vs Center 2.3 ± 0.7; F1,380 = 19, p\
0.01) and motor coordination (North 102.2 ± 12.5 vs Center 80.8 ±

10.4; F1,387 = 378, p\0.01). Children attending schools located in an

area with a high walking index showed lower BMI (Walkable 18.6 ±

3.4 vs Car dependent 18.8 ± 4.1; F1,189 = 4, p\ 0.05) and greater

motor coordination (Walkable 81.8 ± 10.4 vs Car dependent 78.1 ±

10.1; F1.189 = 6, p\ 0.05). In particular, overweight and obese girls

from car dependent areas showed a higher BMI (Walkable 22.1 ± 1.9

vs Car dependent 25.3 ± 4.1; p\ 0.05) and a worse coordination

level (Walkable 73.0 ± 8.2 vs Car dependent 61.7 ± 4.4; p\ 0.01).

Conclusions: Children from North of Italy showed a better profile in

terms of BMI, physical activity level, and motor coordination. Our

results strongly suggest that it might be necessary to design more

walkable cities in order to reduce the prevalence of overweight and

the lack of coordination in Italian children.
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Purpose: From the results obtained in 30 years of research and action

in schools, from intense olympic and paralympic experiences and

from a proper and virtuous use of european funds the Key Inclusive

Sport System (KISS) for the relaunch of italian sport and the setting

of new didactic and pedagogical scenaries for the teaching of motor

activities in primary e secondary school is born.

Method: The project makes a proper use of the Cassalia Method—A

Study in Movement (SiM), widely tried and documented through

various years

Methods: This method, fueled by a social-educational-sportive rea-

son, aims to create an environment focused on the awakening of the

individual curiosity, urging the motivation to learn and the ability to

cooperate, developing the skills of every student by making school

more attractive. SiM, applicable in various fields, by using the strong

stimulus of physical and recreational activity, allows the young pupils

for a dynamic and motivational learning, intervening in context of

social marginality where the traditional teaching meets serious bar-

riers to prove itself useful and where the most culturally challenged

students need a proper education more than ever.

Results: This method intends to focus the attention on the educational

system, on the social inclusion and on the sport intended as a way to

mitigate school drop-out and cyber-bullying.

A brand-new physical education in line with an independent didactic,

the official MIUR and CONI guidelines and with the European

Community’s program needs an elevated amount of professionals who

can characterize such plans at the best of their possibilities, being the

answer to an increasingly demand of renewal through a complex

process of teaching and learning aimed at a more effective education

of young students. School needs to be a more welcoming place as to

obtain more interest in projects involving an ever growing demand for

inclusion and motivation. In this archetype, the figure of a tutor shaped

by the KISS program is to be considered one of the most useful.

Conclusions: Good method and lots of training have been the sub-

jects of the research, included by outer experts as a part of

innovational methodology in PON projects, senior thesis, seminars

and heart of short productions in numerous Italian companies, loved

by thousands of students.
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Potentiated physical education interventions are

effective in ameliorating physical fitness of Italian

primary schoolchildren
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Purpose: School-based PE programs are poor nationwide and they

need to be potentiated against a rising prevalence of chronic diseases

and physical inactivity. Our aim was to evaluate the effectiveness of

40 versus 20 physical education (PE) classes on physical fitness of a

cohort of northwestern Italian primary schoolchildren.

Methods: 5751 schoolchildren aged 6–11 years were studied

between November 2017 and May 2018 from 25 primary schools of

Lombardy. Pupils underwent either a control group (CON, # = 2553;

$ = 2864) or an experimental group (PLUS, # = 158; $ = 176) in

which they attended 20 or 40 PE classes, respectively. Sixty-minute

classes were delivered once a week (CON) or biweekly (PLUS) by

qualified PE teaching assistants through an approximate school

semester. Anthropometrics, cardiorespiratory (six-minute walking

test, 6MWT), musculoskeletal (standing broad jump, SBJ) and motor

fitness (4 9 10 m shuttle run test, SRT) were evaluated at baseline

and upon completion of the study. Wilcoxon matched-pairs signed

rank test was performed.

Results: At the end of the study, PLUS group revealed a better dis-

tribution of BMI categories (under weight UW Dpost–pre = - 5.4%;

normal weight NW Dpost–pre = ? 8.9%; overweight OW Dpost–pre =

- 3.6%) compared to controls (UW D
post–pre

= - 0.4%; NW Dpost–

pre = ? 1.6%; OW Dpost–pre = - 1%). PLUS children improved

almost all fitness performances by a greater extent (6MWT: pre

606.8 ± 104/post 644.5 ± 93.5 m, p\ 0.0001; SBJ: pre

119.1 ± 25.3/post 124.8 ± 25.9 cm, p\ 0.0001; SRT: pre

14.9 ± 2.5/post 13.8 ± 1.9 s, p\ 0.0001) with respect to CON

children (6MWT: pre 611.4 ± 102.1/post 623.6 ± 92.4 m,

p\ 0.0001; SBJ: pre 116.8 ± 25.3/post 123.4 ± 24 cm, p\ 0.02;

SRT: pre 14.8 ± 2.4/post 14.3 ± 2 s, p\ 0.0001). Means and SD.

Conclusions: This design confirms the need to implement well-

structured, school-based PE programs. Particularly, higher frequency

of PE classes is advocated in order to ameliorate health-related

physical fitness competence.
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Purpose: We showed previously that oxygen uptake ( _VO2) at the

respiratory compensation point (RCP) and at the near-infrared spec-

troscopy (NIRS)-derived muscle deoxygenation breakpoint (deoxy-

BP), measured during ramp-incremental cycling, were not different

[1, 2]. Furthermore, we suggested that these indexes represent,

respectively, the integrated vs the local physiological expression of

the same underlying phenomenon i.e., the heavy-to-severe exercise

intensity boundary.

To test the hypothesis that the _VO2 at RCP and deoxy-BP change in

unison during a longitudinal study, in turn corroborating the idea of a

common metabolic stimulus.

Methods: Healthy, adult males (n, 65; age, 43 ± 21 years [mean ±

SD]; peak VO2, 41 ± 11 ml kg-1 min-1) performed two incremen-

tal cycling tests to exhaustion (20 W baseline ? 15/30 W min-1

increment) before (PRE) and after (POST) a range of interventions

(control, aerobic training, strength training, acute non-metabolic

fatigue) that resulted in either no change (? 0.1 ± 1.5%; n, 25), a

reduction (- 8.4 ± 5.8%; n, 11) or an increase (? 11.4 ± 11.5%; n,

29) in peak VO2. Gas exchange variables were determined breath-by-

breath and muscle deoxygenation of the right vastus lateralis was

monitored non-invasively by pulsed-wave, multiple-distance NIRS.

The VO2 corresponding to the RCP and the deoxy-BP (double linear

function fitting) were identified and compared by RM ANOVA and

Pearson’s correlation. The correspondence between the absolute

changes of RCP and deoxy-BP was evaluated by paired t test and

Pearson’s correlation.

Results: Individual values VO2 at RCP vs deoxy-BP were not dif-

ferent (p = 0.48 PRE; p = 0.12 POST) and were highly correlated

(r = 0.92, p\ 0.001 PRE; r = 0.93, p\ 0.001 POST). The individual

absolute changes between PRE and POST measures of RCP

(- 12 ± 196 mL min-1) and deoxy-BP (31 ± 276 mL min-1) were

not different (p = 0.14) and were correlated positively (r = 0.59,

p\ 0.001).

Conclusions: RCP and deoxy-BP occur at an identical metabolic

intensity (VO2) and the ‘‘change’’ in the RCP and deoxy-BP conse-

quent to the experimental intervention were not different. The close

relationship between the RCP and deoxy-BP suggests that a mecha-

nistic (metabolic) link exists between the two variables.
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at depth

G. Bosco1, A. Rizzato1, L. Martani2, S. Schiavo2,

E. Talamonti2, M Paganini1, G. Garetto3.

1Department of Biomedical Sciences, University of Padova, Italy;
2Master level II in Diving and Hyperbaric medicine, University

of Padova Italy;
3ATIP Hyperbaric medicine Center, Padova, Italy

Purpose: This is the first observational study to verify real changes in

arterial blood gases during a breath-hold dive in well trained free-

divers at depth.

Methods: Six of eight well trained, healthy breath-hold divers reg-

ularly completed this study (46.66 ± 9.30 years, 78.16 ± 10.66 kg

and 1.76 ± 0.04 m). All the divers performed a sled-assisted breath-

hold dive up to 40 meters in a swimming pool. Prior to submersion, an

arterial cannula in the radial artery of the non-dominant limb was

positioned. Withdrawals took place before the dive, at 40 meters

depth and after the emersion measuring PH, pCO2 (mmHg) pO2

(mmHg) HCO3 (mmol/L), so2 (%), tco2 (mmol/L) and lactate.

Results: Friedman test used to compare data collected in the different

time points (PRE, at depth and POST) and t test (PRE and at depth)

showed non-significant differences for the parameters but pO2

increased at the bottom and reduced after the dive in four of six

divers. However, a statistically significant difference (p\ 0.01) was

observed in comparing PRE (6.433 ± 2.313 mg/dL) vs POST

(19.50 ± 5.056 mg/dL) lactate values.

Conclusions: Our results are consistent with those predicted in the

literature for 4 of 6 divers. The reason of this discrepancy needs to be

speculated. The increase in lactate is justified both by anaerobic

metabolism and peripheral vasoconstriction due to diving reflex.
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Physiological profile evaluation of indoor skydiving

E. Limonta, S. Rampichini, S. Shokohyar, E. Cè, S. Longo,

B. Coratella, A. Montaruli, F. Esposito

Department of Biomedical Sciences for Health, University of Milan,

Milan, Italy

Purpose: Indoor skydiving is an emerging sport derived from outdoor

skydiving. It takes place within vertical wind tunnels that allow to

move floating by means of powerful air flows. Recognized by the

International Aeronautical Federation (FAI), it currently provides 6

disciplines. Despite its increasing popularity, very little is known

about the physiological profile of this discipline yet. On this basis, we

evaluated the cardiorespiratory, metabolic and perceptive response to

some different postures that were adopted in the wind tunnel.

Methods: Ten subjects (age 32 ± 2 years; body mass 74 ± 4 kg;

stature 173 ± 3 cm), skydiving instructors, volunteered to the study.

Inside the tunnel, the main cardiorespiratory parameters were

monitored during the four static positions maintained for 4 min, in a

random order: supine, prone, sitting, inverted. At the end of each

position, a blood sample was collected to measure lactate concen-

tration. Moreover, the subjective perception of effort (RPE) has been

evaluated by Borg scale. Outside the tunnel, the same evaluations

were carried out during the supine and sitting position maintained for

4 min. The level of significance was set at a\ 0.05.

Results: Inside the tunnel, cardiorespiratory variables values were

significantly higher (p\ 0.05) in inverted position than in the others.

Also general, muscular, respiratory RPE and blood lactate concen-

tration showed higher values (p\ 0.05) in inverted position.

Moreover, supine and sitting position inside the tunnel elicited higher

values (p\ 0.05) of respiratory frequency (fR), VE and heart rate (fH)

than the same posture outside the tunnel.

Conclusions: This is the first study that analyzed the physiological

response to indoor skydiving. Our results indicate that indoor sky-

diving is a discipline with a mainly aerobic commitment and that

significant metabolic differences can be observed depending on the

posture taken in the tunnel. However, the same posture (supine or

sitting) inside the tunnel is metabolically more demanding than out-

side. These preliminary results will be implemented by further

assessments of the metabolic commitment and muscular involvement

both in static positions and during dynamic sequences as in official

competitions, in order to provide instructor with useful information

for training.

51 EP3 O

Moving from 2000 to 3500 m of simulated altitude:

physiological responses with different intensities

of effort

A. Savoldelli, A. Fornasiero, S. Skafidas, G. Boccia,

F. Stella, C. Zoppirolli, L. Mourot, L. Bortolan, F. Schena,

G. Vernillo, B. Pellegrini

CeRiSM (Research Centre of Mountain Sport and Health), University

of Verona, Rovereto, Italy

Purpose: There are competitions characterized by starting from an

altitude to finish at a higher one, in progressive hypoxia. We inves-

tigated the physiological responses during a 1-h exposure to

progressive hypoxia (PH) as well as the effects of different intensities

of effort randomly imposed to the subjects during the interventions.

Methods: 11 subjects underwent a maximal ramp test to obtain the

peak power output (PPO) both in normoxia (N) and in normobaric

hypoxia (H, FiO2 13.4%). After that they randomly completed 3

different 1-hour sessions under the same PH stimulus (FiO2 starting

from 16.25 to 13.4%, simulating from 2000 to 3500 m) at different

intensities: no effort (H_NoPO), 50% of the PPO in H (HH) and 50%

of the PPO in N (HN). During the 1-h we monitored continuously

pulse oxygen saturation (SpO2), oxygen consumption, RPE and in 4

different time points the cerebral blood flow (CBF). Neuromuscular

function was assessed pre and post the 1-h test.

Results: PPO and VO2max were significantly lower at the end of the

ramp test in H (P\ 0.001, - 14.2 and - 20.6, respectively). An

effect of time was found on CBF (increase) and SpO2 (decrease)

during the 3 conditions. SpO2 during HH and HN decreased with a

higher rate when compared to H_NoPO. Even if subjects reported an

augmented RPE across HH and HN, no increase in oxygen con-

sumption was found during the 1-h. MVC decreased post 1 h cycling

in HH and HN (P\ 0.01, - 9.1 and - 10.9, respectively) while no
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effects after H_NoPO. Maximal voluntary activation (VA) was

reduced after the 3 different interventions (P\ 0.05).

Conclusions: Ramp test results are in line with literature [1]. During

an effort in PH oxygen consumption does not change both during HH

and HN, confirming the idea of a maintained efficiency at simulated

altitude [2]. The general reduction in SpO2 during the three 1-hour

sessions may be by itself the cause of the reduction in VA, as an index

of central fatigue.
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Heart rate variability decrease after strenuous exercise:

similar response in type 1 diabetes and healthy subjects

A. Fornasiero1,2, L. Mourot3,4, S. Skafidas1,2, A. Brighenti3,

A. Gentilin2, F. Stella1,2, A. Zignoli1, A. Savoldelli1,2,

B. Pellegrini1,2, C. Tarperi2, F. Schena1,2

1CeRiSM, Sport Mountain and Health Research Centre, University

of Verona, Rovereto, Italy;
2Department of Neurosciences, Biomedicine and Movement Sciences,

University of Verona, Verona, Italy;
3Laboratory of Prognostic Markers and Regulatory Factors

of Cardiovascular Diseases and Exercise Performance, Health,

Innovation Platform (EA 3920), University of Bourgogne Franche-

Comté, Besançon, France;
4Tomsk Polytechnic University, Tomsk, Russia

Purpose: Reduced cardiac parasympathetic activity and depressed

heart rate variability (HRV) have been reported in Type 1 diabetes

(T1D) (Dafaalla et al. 2016). Exercise is a non-pharmacological

therapeutic tool recommended by diabetes treatment guidelines

(Colberg et al. 2016). Spontaneous exercise could be of high added-

value for patients but the effects of a single bout of strenuous exercise

is not well described in T1D. The aim of this study was to evaluate the

effect of an acute and strenuous exercise on HRV in T1D patients.

Methods: Nine T1D patients (T1D; age 39.0 ± 11.1 years, BMI

23.1 ± 2.4 kg/m2) and 11 healthy subjects (H; age

37.2 ± 15.4 years, BMI 22.7 ± 2.2 kg/m2), involved in the Run for

Science project (Lippi and Schena 2017), were evaluated before

(PRE) and after (POST) a 21-km run. HRV was assessed in supine

position after 10 min of rest through 5-min of RR intervals recording

(Polar RS800, Finland). A two-way (time 9 group) RM ANOVA was

performed to assess the effects of run and disease on HRV indices.

Results: Exercise duration was similar in the two groups

(110.0 ± 18.7 vs 104.0 ± 13.2 min in T1D and H respectively). A

significant effect of time (p\ 0.001) was reported on HRV indices

with no significant time x group interaction (p[ 0.05). Lower mean

RR was reported in POST compared to PRE, without differences

between groups (749 ± 110 vs 1156 ± 196 ms and 825 ± 141 vs

1166 ± 162 ms in T1D and H respectively). Parasympathetic activity

indices, such as the root-mean-square of successive RR interval dif-

ference (Ln-RMSSD) was reduced in POST compared to PRE,

without differences between groups (2.3 ± 0.5 vs 3.9 ± 0.9 ms and

2.7 ± 0.9 vs 3.9 ± 0.7 ms, in T1D and H respectively).

Conclusions: In well-controlled and trained T1D patients a single

bout of strenuous exercise induced similar changes in HRV indices

compared to healthy subjects.
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The rate of torque development scaling factor is helpful

to identify inter-limb asymmetry in quadriceps

and hamstring of soccer players

G. Boccia1,2, P. R. Brustio1, G. Buttacchio2,

M. Calabrese2, R. Casale2, A. Rainoldi1

1NeuroMuscularFunction | Research Group, School of Exercise

and Sport Sciences, Department of Medical Sciences, University

of Turin, Turin, Italy;
2Habilita Care and Research Rehabilitation Unit, Zingonia,

Bergamo, Italy

Purpose: It seems that the lower limbs of soccer players are char-

acterized by significant compound muscle strength asymmetries. The

peak torque exerted during fast concentric contractions is widely

adopted to identify these asymmetries. In this study we compared

inter-limb asymmetry obtained in concentric contractions with max-

imal voluntary isometric contraction (MVIC), maximal rate of torque

development (RTD) and the RTD scaling factor (RTD-SF). RTD-SF

quantifies the extent to which RTD scales with the intensity of the

contraction. The slope of the linear regression that exist between the

peak torque and the peak RTD obtained, for each pulse, in a series of

fast force pulses performed across a range of submaximal values.

Methods: Quadriceps and hamstring strength was evaluated in both

limbs of 22 elite young soccer players (males, 17 ± 1 years). Seated

on an ergometer, participants performed to MVICs, three maximal

concentric isokinetic contractions at 240�/s (CONC) and the RFD-SF

protocol. The interlimb difference was calculated for each parameter

and the percentage of athletes that presented an interlimb difference

higher than 10% was identified.

Results: The average inter-limb difference in MVIC torque was

comparable for quadriceps and hamstring (9.9 ± 8.0% and

10.1 ± 6.2%, respectively). For all other indices (maximal RTD,

CONC, and RTD-SF) hamstrings showed on average greater inter-limb

asymmetry than quadriceps. The RTD-SF (for both muscle groups) and

maximal RTD (only for quadriceps) were the indices that presented the

highest inter-limb asymmetry, on average & 17%. More than 60% of

players presented an inter-limb asymmetry higher than 10% inRTD-SF.

Conclusions: The RTD-SF identified more players with a relevant

inter-limb asymmetry both in quadriceps and hamstring. RTD-SF was

particularly compromised in the knee flexors of non-dominant limb. If

this imbalance may be seen a risk factor for musculoskeletal injury is

unknown. However, since RTD-SF provides meaningful information

about the quickness of producing force across a wide rage of
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contraction intensities, we advance that future study should investi-

gate if RTD-SF imbalance may be an injury risk.

TRAINING, PERFORMANCE AND EVA-
LUATION METHODS 4
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Evidence of balance training-induced improvement

in soccer-specific skills in U11 soccer players

G. Coratella1, E. Cè1, S. Longo1, E. Paleari1, A. Riboli1,

E. Limonta1, E. Roveda, S. Rampichini1, F. Esposito1

1Department of Biomedical Sciences for Health (SCIBIS), Università

degli Studi di Milano, Milan, Italy

Purpose: The present study aimed to determine the role of balance

training in improving technical soccer skills in young players.

Methods: Two U11 soccer teams were randomly assigned one to

either balance training (BT; n = 22) or control group (Ctrl; n = 21).

At the end of their habitual soccer training (identical in BT and Ctrl),

BT underwent additional balance training for 12 weeks (3 sessions/

week, 20 min per session), while Ctrl had a 20-min scrimmage.

Before and after the intervention, BT and Ctrl underwent two soccer-

specific tests (Loughborough Soccer Passing, LSPT, and Shooting,

LSST, Tests), and bipedal and unipedal balance evaluations.

Results: After intervention, both groups decreased the trials time and

improved passing accuracy, with larger improvements in BT than Ctrl

[LSPT penalty time (CI95 %): - 2.20 s (- 2.72/- 1.68); ES (CI95 %):

- 2.54 s (- 3.34/- 1.74)]. Both groups improved balance ability,

with BT showing larger increments in bipedal tests than Ctrl [static

balance: - 29 mm (- 42/- 16); ES: - 1.39 (- 2.05/- 0.72); limit

of stability: 4% (3/5); ES 3.93 (2.90/4.95); unipedal quasi-dynamic

balance: 0.07 a.u. (0.03/0.11); ES: 1.04 (0.40/1.67) and active range

of motion: - 5% (- 8/- 2); ES -0.89 (- 1.51/- 0.26)]. Low-to-

moderate correlations between the players’ technical level and uni-

pedal balance ability were retrieved, particularly in the non-dominant

limb (R from 0.30 to 0.48).

Conclusions: Balance training improved some technical soccer skills

more than habitual soccer training alone, suggesting that young soccer

players may benefit from additional balance training added to their

traditional training.
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Comparison between iso-inertial eccentric

and plyometric training effects in young soccer players

A. Buonsenso1, G. Fiorilli1, L. Catalano2, M. Centorbi2,

E. Iuliano3, A. di Cagno2, G. Calcagno1

1Department of Medicine and Health Science, University of Molise,

Italy;
2Department of Movement Human and Health Sciences, Italy;
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Purpose: To examine the effects of 8 weeks of Iso-Inertial eccentric

training compared with plyometric training in young soccer players.

Methods: 36 young male players (15 ± 0.6 years) were randomly

assigned to Iso-Inertial Training group (IIT, n = 12), Plyometric

Training group (PT, n = 12) and Control group (C, n = 12), the three

group trained two times a week. IIT consisted of 2 sets of 6–10

repetitions in 3 specific overloaded exercises using the iso-inertial

Flycon -Power (Cuneo-Italy) machine. PT used a comparable volume

(2 sets of 6–10 reps), in 2 vertical and 1 horizontal plyometric

exercises. C performed the usual training program. Pre and post-

intervention tests included Squat Jump, Drop Jump and Hopping Test

using Optojump (Microgate-Bergamo, Italy).

Results Group comparison showed significant differences in the Drop

Jump flight time, between Iso-Inertial and Plyometric Training

(p = 0.026), Iso-Inertial and control group (p = 0.004), and Hopping

Test flight time between Iso-Inertial and Control group (p = 0.027).

Significant effects within subjects were found (F(2;10) 4.241;

p = 0.05).

Conclusions: An Iso-Inertial training program represents a promising

tool and a novel exercise paradigm to enhance explosive strength in

young soccer players. Further investigations may assess improvement

in specific soccer performance as changes of direction and horizontal

component of strength.
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Game-based vs open-skill mulitaleral training: effects

of a 12-week program on motor skill acquisition

and physical fitness development in soccer school

children

F. Abate Daga1,2, L. Beratto2,3, M. Golfieri2, M. Gollin2,4

1Medical Physiopathology, Department of Medical Sciences,

University of Turin, Italy;
2Adapted Training and Performance Laboratory, University School

of Motor and Sport Sciences, University of Turin, Turin, Italy;
3Department of Clinical and Biological Sciences, University of Turin,
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4Department of Clinical and Biological Sciences; University of Turin,
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Purpose: The importance of motor skill acquisition, physical devel-

opment and health-related fitness of children has been significantly

noted (William et al. 2008). Nowadays, sport disciplines are extre-

mely focused in young athlete development to improve performance

levels and to identify future talent (Huijgen et al. 2009). This study

investigates the effects of a 12-week-game-based training on motor

skills acquisition compared with a traditional open-skill multilateral

schedule.

Methods: 31 children (8 ± 1 years, 29 ± 4 kg, 134 ± 5 cm, 16 ± 2

of BMI, 2 ± 1 years of practice) belonging to a professional soccer

academy were recruited for this study. All their parents approved the

attendance at this study by signing an informed consent. Children

were randomly arranged into one of the two experimental groups,

trained for 12 weeks and tested on shuttle dribble test and 10 9 5

shuttle test using a pair of photocells (Witty, Microgate, Bolzano,

Italy).

Results: Both Game-Based Group (G-BG) and Open-Skill Group (O-

SG) improved significantly in shuttle dribble test (G-BG - 19%,

p = 0.001; O-SG - 14%, p = 0.0037) and shuttle run test (G-BG

- 6%, p = 0.0021; O-SG - 4% p = 0.0047) No difference was found

between the groups at the end of the study.

Conclusion: Data shows that both game-based training and an open-

skill multilateral schedule can provide improvements in children

motor skills acquisition and fitness development. Considering this, it

might be possible to advice trainers to focus on both technical and

fitness abilities to ensure a complete coordinative and physical

development.
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Developing a EMG-based biofeedback to teach

the proper activation of scapular stabilizers

during upper limb exercises

G. Boccia1, F. Dos Anjos2, P. R. Brustio1, P. Dell’Aquila3,

M. Gazzoni2, A. Rainoldi1

1NeuroMuscularFunction | Research Group, School of Exercise

and Sport Sciences, Department of Medical Sciences, University

of Turin, Turin, Italy;
2LISiN, Politecnico di Torino, Torino, Italy;
3SUISM, University of Turin, Turin, Italy

Purpose: Biofeedback based on electromyograms (EMGs) can be

used to provide real-time feedback on the muscle activation during

the execution of an exercise. This can be important when novice

individuals are learning new exercises in order to assist them in

discriminating a correct from an incorrect pattern of muscle activation

during exercise. Indeed, inexperienced individuals typically do not

have precise awareness of correct muscle activation and movement

execution.

In this project, which is part of the funding program POR FESR, we

are developing an EMG based biofeedback running on a smartphone

application in order to provide information about the correct activa-

tion of stabilizer muscles during upper limb exercises. The

consortium is constituted by research groups of the University of

Turin and Politecnico di Torino and by the company OT

Bioelettronica.

To do that we (1) identified the proper electrode positioning on

relevant muscles, (2) developed a smartphone-based application, and

(3) will test the efficacy and usability of the biofeedback.

Methods:
Aim 1. To identify the optimal electrode positioning, 16 young male

volunteers, well accustomed to strength training exercises, were

recruited. They were instructed to perform five repetitions of five

different exercises (lat pull down, seated rows, bent over row, one-

arm dumbbell rows, low row with suspension straps), both in a correct

(scapular stabilizer activated) and incorrect (no activation of scapular

stabilizers) way. We firstly recorded monopolar surface EMGs from

the scapular stabilizers (medial and lower portions of trapezius

muscle) and from the primal movers (latissimus dorsi), using with

three grids of 64 surface electrodes (16 9 4 electrodes for trapezius

and 8 9 8 for latissimus dorsi). Then, we processed the raw

monopolar signals to simulate conventional bipolar detection system

with 2 cm inter-electrode distance and electrode surface of approxi-

mately 1 cm2.

Results:
Aim 1. The optimal electrode positioning was identified as the bipolar

detection configuration that maximized the detectable differences

between correct and incorrect executions.

Aim 2. The smartphone application has been produced by the

company.

Aim 3. Should be accomplished in the next stage of the project.

Discussion: This project will provide an innovative and user-friendly

interface based on EMG biofeedback developed to help strength

coach and clinicians when teaching a number of upper limb exercises.

The device is currently undergoing validation and reliability studies.
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PHYSICAL EXERCISE AS PREVENTION
AND THERAPY 3

58 EH3 K

Adapted physical exercise for people with chronic

disease: the first ‘‘Palestra Salute’’ in the Piedmont

Region

A. Rainoldi1, P.R. Brustio1, A. Mulasso1

1NeuroMuscularFunction | research group, School of Exercise

and Sport Sciences, Department of Medical Sciences, University

of Turin, Turin, Italy

Purpose: a recent law proposal (n� 231 presented by the President of

Piedmont Regional Council) underlined the need for radical changes

in lifestyle and for tailored physical exercise (PE) in persons with

chronic diseases sensitive to PE. To answer to these needs, the first

‘‘Palestra Salute’’ (PS) of the Piedmont Region has been realized. The

aim of this study is to describe theoretical, methodological and

instrumental issues related to the realization of the PS.

Methods: PE is addressed firstly to people affected by muscu-

loskeletal disorders and metabolic diseases who have been sent to the

PS by the general medical doctors. PE was structured on the basis of

scientific evidence (Ageberg et al. 2010; Wiesmeier et al. 2017) in

three areas of intervention: (a) cardiorespiratory, (ii) neuromuscular,

(iii) core stability and balance. PE was performed twice a week for

16 weeks, in groups of 12–15 persons, supervised by 4–5 experts with

a Master Degree in Adapted Physical Activities. The fraction of work

for each area and the type of exercises were adapted for: (i) chronic

disease, (ii) individual level of physical functioning established on the

basis of baseline assessment. The assessment is multidimensional

using validated tools to detect general health status and physical,

cognitive, psychosocial functioning. In addition to baseline evalua-

tion, intermediate and final assessment sessions were organized.

Guidelines with specifications of actions, times and goals for each

population who can benefit from PE were designed and provided.

Conclusions: The program of PE (currently under way) seems to be

well tolerated by individuals and in a short time it will be imple-

mented in a wider sample of people chronically ill. If the data will

confirm the effectiveness of the PE program, the intervention stan-

dards may be scaled-up and used to obtain the certification of ‘‘PS’’

throughout the regional territory.
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Back to sport after an ACL reconstruction:

a reconditioning protocol for a safe return to play

R. Purello D’Ambrosio, A. Vilet, S. Belot, C. Herbin,

R. Pionnier, J. Esnault, C. Gorny, L. De Maria,

M. Peyre

Département of Médecine Physique, Rééducation Orthopédique,

Traumatologie du Sport des Hôpitaux de Saint-Maurice, Paris,

France

Purpose: A specific rehabilitation protocol is essential for the man-

agement of the athlete after an ACL reconstruction; the principal goal

of patients and therapists is to return to sport (RTS) as soon as pos-

sible, possibly performing at the same level as pre-injury and

preventing a re-injury. Our protocol’s aim is a safe return to sport

(RTS) for our patients, working specifically on his strength, coordi-

nation and proprioception.

Methods: At 6th month after the surgery, the knee has typically a full

range of movement, no effusion after exercises and an adequate sta-

bility and proprioception, the graft is considered totally healed and the

patient can start working on sport-specific skills, still avoiding contact

and full pivots until the 8th month.

In this phase, we’ve been evaluating strength, coordination and static

and dynamic stability of our patients using respectively: isokinetic

strength test, low quarter y balance test (LQYBT), single and double

leg hop test, dynamic valgus control by force platform gait analysis.

Poor results at the dynamic tests and a strength deficit[ 30% are

highly predictive of a re-injury and have been the criteria for

including athletes in a reconditioning protocol of 5 weeks during

which the patient has been working on a neuromuscular training and

reconditioning protocol with physiotherapists, hydrotherapists, psy-

chologists, MDs and physical trainers. The same tests used at the

beginning of the 5 weeks, have been performed during and at the end

of the protocol.

Results: Results showed improvements in all the functional test and a

reduction of strength imbalance, allowing the patient to a safe RTS,

with a low re-injury risk.

Keywords: ACL, reconstruction, graft, isokinetic test, Y balance test,

neuromuscular training, reconditioning, rehabilitation, injury, athlete,

sport
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Effects of three different protocols on physical,

psychological and cognitive area in Multiple Sclerosis

patients: a pilot study

E. Grazioli1, G. Borriello2, G. Chiodi3, E. Tranchita1,

C. Minganti1, C. Cerulli1, A. Parisi1, F. Pigozzi1

1Sport medicine Unit, Department of Movement, Human and Health

Sciences, University of Rome ‘‘Foro Italico’’;
2S. Andrea Hospital, University of Rome La Sapienza, Rome, Italy;
3Tor di Quinto Sports Center, Italian National Police, Rome, Italy

Purpose: Multiple sclerosis (MS) is a chronic progressive disease of

central nervous system (CNS). It is characterised by brain and spinal

cord lesions and plaques, which affect the myelin sheath, causing the

inhibition of axonal transmissions. This disease causes a wide range

of potential symptoms related to different areas. Commonly patients

suffering from MS, were removed from any physical effort. Recent

literature has increasingly corroborated the hypothesis that a specific

well-structured motor protocol may produce beneficial effects in these

patients. The aim of this pilot study is to evaluate the effects of three

different protocols of intervention on psychological, cognitive func-

tions and walking ability in patients affected by Multiple Sclerosis

and consequently their Quality of Life (QOL).

Methods: This randomized controlled trials, after the approval of

Ethical Committee (RIF.CE 4520), evaluated several parameters

(BMI, strength, balance, fatigue etc.) in 45 SM patients (EDSS

2.5–6.5) to assess a non-conventional training (WeSET), focused on

balance and proprioceptive exercise to rebuild the walking ability; a

combined training (CT) composed by endurance and a strength

phases; and a physiokinetic therapy (FKT).

Results: Our preliminary results reported that both WeSET and CT

protocols provide positive effects on balance and walking ability in

MS patients. A general increase on QOL was reported in all three

groups. These data suggest that the combination of different protocols

focused on the improvement of strength, balance, self-esteem, and

also of general motor skills is needed to maintain the autonomy and a

high quality of life through the disease. A multidisciplinary approach

could be a new effective strategy for MS patients.
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The role of exercise and of the expert of the movement

at the end of the rehabilitation process

for the maintenance of the best autonomy and quality

of life: a practical case: physical activity adapted

to a person with right hemiplegia from hemorrhagic

stroke; effectiveness analysis and perspective vision

D. Grassi1, C. Galbusera2, M. Di Gennaro2, C. Carlin1,

R. Pazzona3, M. Quarantelli1

1San Raffaele University Rome;
2Fisioterapia Alessandria;
3University of Cagliari

Purpose: The aim was to gain further progress in gait in a person

affected by hemorrhagic stroke 6 years before, with stabilized out-

comes of right-hemiplegia and aphasia. The activity is not part of a

rehabilitation therapy.

Methods: The gait analysis identified the pathological deviations.

The person’s health was assessed with questionnaires and physical

tests before and at the end of a 6-month period: The Short Form (36)

Health Survey; Edinburgh Handedness Inventory; 6 Minutes Walking

Test and the Rate of Perceived Exertion (RTE); 1 km walking test

using a GPS tracker; Trunk Impairment Scale Italian version (TIS-I);

Berg Balance Scale; Modified Barthel Index. A program of adapted

physical activity was designed and delivered.

Result: Improvement of the gait speed, better tone of the trunk

muscles, distal control, autonomy and perceived well-being were

registered. The gait cycle is still pathological but a better motor

control results in a more symmetrical length and duration of the two

steps. Indicators for the pathological gait analysis are not still avail-

able and the use of physiological diagrams is not an accurate system.

Indicators deriving from the bio-psycho-social model are suitable for

rehabilitative cares but not effective to design a physical training. A

person suffering from neurological damage requires an appropriate

approach to his/her specific needs, confirming the centrality of ner-

vous system training. Further data and studies are required.
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Effect of exercise on knee flexibility and strength

in a subject with Arthrogryposis multiplex congenital:

a case study

G. Calcagno1, E. Iuliano2, F. Vinciguerra1, A. Buonsenso1,

G. Fiorilli1, A. di Cagno3
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of Rome ‘‘Foro Italico’’, Italy

Purpose: Arthrogryposis multiplex congenital (AMC) is a disease

characterized by a congenital joint contracture in two or more areas of

the body. The aim of the study was to evaluate the effects of a

protocol of physical exercise, performed both in water and on dry

land, in improving knee flexibility and strength in a subject with

AMC. The participant was a 35 years old female (weight = 55 kg;

height = 155 cm) that had important limitations in leg flexion and

extension.

Methods: The participant performed 3 months of training, 6 months

of inactivity, and again 3 months of training. At the beginning and at

the end of the two training periods, 2 variables were measured that

were the range of motion (ROM) of knee, and the strength of the knee

extension muscles. These two variables were respectively assessed by

motion analysis and isometric dynamometry. This study design

allowed to evaluate both the effects produced by training and

inactivity.

Results: The results showed an increment of knee ROM of 6� in both

legs after the first training period. These benefits were lost after the

6 months of inactivity. Again, an increment of knee ROM was

obtained after the second training period, with similar values to those

obtained in the first training period. The isometric dynamometry

showed an increment of ? 8.5 N in left leg and ? 7.5 N in right leg

in knee extension strength after the second training period. The par-

ticipant also reported a reduction of pain during the training periods,

whereas an increment of pain was reported during the inactivity

phase.

Conclusion: This case report showed that exercise can produce

important benefits in subjects with AMC. The results suggest that it is

essential to avoid inactivity period to maintain the benefit obtained by

exercise. At the best of authors’ knowledge, no previous study was

performed to evaluate the benefits of exercise in subjects with AMC.
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The distribution of practice in learning a new

movement in preteens

V. Perciavalle1, M. C. Petralia1,2,

M. S. Basile2, M. Coco2

1Department of Educational Sciences, University of Catania;
2Department of Biomedical and Biotechnological Sciences,

University of Catania

Purpose: The present study was carried out with the to evaluate if,

and to what extent, in preteen children, different procedures of dis-

tribution in time of training sessions are capable to significantly

influence the learning of a new movement.

Methods: About 1000 children of both sexes, aged between 6 and

10 years, were recruited for the study. The children were instructed to

learn a movement of oculo-manual coordination, absolutely new to

them, by using different modalities (concentrated or distributed) in the

distributing of practice.

The children were grouped into three clusters (A, B and C) and each

cluster was, in turn, subdivided into five sub-clusters, matching to the

five classes of the elementary schools. The protocol contemplate a

total of 120 total launches to be performed in a week, grouped as

follows: group A carried out a training distributed over 6 consecutive

days; group B, executed a training distributed in 3 alternating days

(Monday, Wednesday, Friday), group C, performed a training dis-

tributed over 3 consecutive days (Monday, Tuesday, Wednesday).

One week after the end of the learning phase each cluster repeated a

session of 20 launches (two blocks of 10 separated by 5 min of

recovery).

Results: The present study showed that, in terms of improvement, the

learning of a new movement, performed using the concentrated

practice appears less advantageous than that carried out with dis-

tributed practice.

However, what is learned with concentrated practice seems to last

longer than that which is learned with the distributed practice. Fur-

thermore, it has been seen that the speed of learning in males is

greater than females.
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Identification and description of teaching styles

in physical education: observation and analysis

of teaching in middle school

D. Colella1, D. Monacis1, C. d’Arando1, F. Massari1

1Department of Clinical and Experimental Medicine, Laboratory

of Didactic of Motor Activities, University of Foggia, Foggia, Italy

Purpose: The motor competencies of the student are taught through

the interaction of teaching styles (Mosston and Ashworth 2008) and

the variability of the practice, to promote different ways of learning,

personalized teaching interventions and to favor teaching mediation.

The objective of the study is to identify, structure and experiment a

list of behavioral teacher descriptors in the gym, to identify the tea-

cher–pupil-pupil interaction modalities and the teaching styles used

prevalently.

Methods: The sample consists of 6 teachers of physical education,

three men (age 50 ± 3.46) and three women (age 53.33 ± 3.51). Six

class groups were identified (two for each class of middle school, first,

second and third). A list of descriptors of the teacher’s behavior in the

gym has been structured, corresponding to each style of teaching.

Through systematic observation, the teaching–learning episodes

proposed by each teacher in eight physical education classes, carried

out with the same class group (Siedentop and Tannehill 2000), were

detected. The style (or styles) of teaching used in 1 h of class through

the predefined descriptors and the proposed learning episode was

recorded. The purpose of the observation and the object of the survey

were communicated to the teacher.

Results: In the present preliminary study, recurrent teacher behaviors

were observed in the individual teaching–learning episodes, through

the descriptors. It has emerged that every teacher, regardless of the

class group, has mainly used styles of reproduction compared to those

of production. In particular, learning episodes related to reproduction

styles (21.5 ± 3.27) were compared to the production styles

(3.16 ± 1.47).

Conclusions: The results obtained allow (a) to reconstruct the

methods preferred by the teacher for proposing the motor tasks and

organizing the activities in the gym, (b) the learning modalities of the

students mainly solicited and (c) the modalities in which the teaching

mediation is carried out. The analysis of the teaching is necessary to

find out how the teacher interacts with the students and the ways of

motor learning.
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The initial preparation of physical education teachers:

trends, perspectives, problems. A critical review

of the literature
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University of Verona

Purpose: Quality Physical Education (PE) is strictly linked to the

qualification of PE teachers. The phase of initial teacher education

plays a key-role both for the acquisition of teaching skills and for the

development of future teachers’ behaviours, attitudes and value ori-

entation. Quality PE teacher education (PETE) programmes are those

where graduate teachers are lifelong learners who possess a deep

knowledge of the subject area and a set of reflective, pedagogical and

didactic skills and professional dispositions that allow them to design

and deliver quality programmes for all students (AIESEP 2014).

There is therefore a need to study the practices that occur in and

across PETE programmes, to identify best practices as programmes

strive to prepare effective teachers. To date, there is no comparative

reference point on PETE programme practices.

Method: The search of the literature was conducted using online

bibliographic databases (PubMed, PsychINFO, Cochrane Library,

Education Source, and SPORTDiscus); 29 papers published in the last

20 years were identified and included in the review. Twenty studies

regarded Europe, 4 Australia and New Zealand, 4 USA, 1 Canada,

and 1 reported a trans-national perspective.

Results: We identified five study areas: pedagogies underlying initial

PETE; methodological approach and contents of programmes; pre-

service teachers’ views of their experience; attitudes and perceptions

towards teaching students with disability or with special needs; cul-

tural issues related to the recruitment and retention of ethnic minority

teachers. Studies adopted diverse experimental designs, including

qualitative methods (14 papers), mixed methods (2), quantitative

approaches (6) and the critical discussion of pedagogies and curricola

contents (7). Four studies regarded the provision of PE in primary

education training courses.

Conclusions: Despite it is complex to identify common lines within

different PETE programmes and to test their effectiveness, literature

should be carefully considered to inform future actions aimed at

recognising new paths for the preparation of new PE teachers in both

primary and secondary school.
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Peer victimization in primary school: gender difference
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Purpose: The peer victimization is frequent phenomenon in the

school. The aim of study was to investigate the gender distinction in

the peer victimization, also considering the role that physical activity

inside and outside school could have in this phenomenon.

Methods: The study included 277 students (142 females; 134 males),

between the ages of 8 and 10, attending the primary school. A

questionnaire based on ‘‘Multi-dimensional Peer-Victimization Scale

(MPVS)’’ (Mynard et al. 2000), Italian version (Scarpa et al. 2010)

and adapted to the age of the subjects, was given, to evaluate four

areas of victimization (physical victimization, verbal victimization,

social manipulation and attack on property). In addition, subjects

were asked which physical activities they practiced in and out of

school.

Results: The results showed that the phenomenon victimization is

present in a content way, and that males are more involved than

females. Physical victimization falls more in the male gender (aver-

age value of 2 ± 1.4 and 1.6 ± 0.9 for the males and females,

respectively), while the social manipulation in the women gender

(average value of 1.9 ± 1.2 and 1.7 ± 1.1 for the females and males,

respectively). The correlation between two or more macro-areas is

there for the 74.32% of the cases and verbal victimization is the most

widespread phenomenon in our sample (9.46%). The extra-school

physical activity is performed by the majority of students (83.57%).

Conclusions: The results confirm existing studies in the literature.

The peer victimization includes not only being the obvious target of

physical attacks but also includes more subtle forms of abuse, falling

more in females behavior than in males.
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One-year evolution of gross motor coordination

in children 8–11 years olds: a longitudinal study
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Purpose: Studies that investigate the evolution of coordination during
the children growth are relatively rare in the literature. Aims of the

study are: (i) check how the coordination, measured with KTK

(Vandorpe et al. 2009), changes with an increase of 1 year of age in

children of 8–10 years; and (2) research if sports practice influences

coordination.

Methods: Gross Motor Coordination (RS), weekly Physical Activity

(PA) and sports practice have been measured twice in a sample of 137

children (70 females and 67 males); the first time when they were

8–9–10 years old (Pre) and the second time 1 year later (Post). The

KTK test was used to measure the raw values (RS) of the children

coordination. PA has been evaluated through the PAQ-C question-

naire (Gobbi et al. 2016). Finally, a question was asked to verify

whether children practice some sports (yes/no).

Results: At overall Females and Males shows similar increase for RS

(F-Pre = 204.2 ± 27.6; F-Post = 230.4 ± 20.1; M-Pre = 205.0 ±

29.2; M-Post = 230.4 ± 25.0) and, after 1 year they improve their

performance (p\ 0.001).

In Pre, RS shows significant differences among the three groups of

age (8-Pre = 190.6 ± 27.0; 9-Pre = 207.0 ± 26.3; 10-Pre = 216.8

± 26.4; p\ 0.01) while this difference was not significant not in

Post (8-Post = 222.7 ± 20.7; 9-Post = 233.7 ± 23.4; 10-Post =

225.9 ± 21.7). RS POST, significantly improve for all groups

(p\ 0.001). Considering the improvement for each age groups we

measurement at 8 age 14.4%; 9 age 11.4%; 10 age 4.0%

PA do not shows correlation with RS while the years of sport

practice have a low correlation with RS (r = 0.23; p\ 0.01). As a

whole Children who practice sport shows higher values of RS

(232.7 ± 21.9) than non-practicing (RS = 218.8 ± 22.5; p\ 0.05).

One year variation of RS is similar in children practicing sport or not.

Discussion: RS do not shows differences between female and males

of 8–10 years old; it seems to increase with age, however, reducing

the extent of its improvement. As could be expected, sports children

show higher levels of coordination.
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Relations between anthropometric parameters

and jumping test in sporting grown-up subjects

A. Brunengo, P. Moise, F.A. Faure-Rolland

Università Studi di Torino, SUISM Torino

Purpose: During the past years anthropometric parameters has been

researched and used for expressing and evaluating the individual’s state

of shape. Recently has been highlighted how the Body Mass Index

(BMI) presents a good correlations with the tests of state of physical

form (vertical and long jumping tests) and it influences in a more or less

significant way, according to the age and to the gender, the tests’ results.

Methods: In a group of male sporting subjects (n 26; age 23 ± 2)

anthropometric data have been run. In particular it has been found the

following characteristics: weight (w 74.8 k ± 9.0 kg) height (h

1.80 ± 0.07 m), reach test (RT 2.27 ± 0.11 m), Sargent test (SA

2.84 ± 0.13 m), Spike test two leg (SP 2.89 ± 0.15 m), Long jump

test (LJ 2[ 25 ± 0.26 m).

Results: With the noticed data it has been extracted subjects’ BMI

(BMI 23 ± 2 kg/m2) and the elevation expressed in jumping tests

based on Sargent test (ESA 0.58 ± 0.08 m) and on the Spike test

(ESP 0.62 ± 0.10 m).The linear correlation analysis highlighted the

following results between SA-SP (0.983, p \0.01), ESA-ESP (0.966,

p \ 0.01), ESA-LJ (0.867; p\ 0.01), ESP-LJ (0.885; p \ 0.01).

Between BMI and jumping tests the correlation values have been\
0.373 (p \ 0.1). The best results of the tests of long jump (LJ) and

of the vertical jump height (ESA-ESP) are expressed in a BMI

24725 kg/m2. The distribution of the vertical jumping test (SA,SP)

are worst for low BMI values. Collected data would seem being right

with the observation of Lopes VP (2017).
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Effects of a four-month judo training on gait speed

and cadence in novice senior practitioners

S. Ciaccioni1, L. Capranica1, R. Forte1, C. Pesce1,

G. Condello1

1Department of Movement, Human and Health Sciences, University

of Rome Foro Italico

Purpose: To prevent falls and their consequences, effective pro-

grammes for older adults are needed. Average values and variability

of gait parameters are used to quantify locomotion changes with aging

associated with falls, and to monitor the effects of therapeutic inter-

ventions. The aim of this study was to investigate the effects of a

4-month judo training (1-h training session, twice a week) on gait

performance in older individuals (age 60–76 years).

Methods: The experimental group (JG) included 16 (F = 8, M = 8;

69.3 ± 3.9 years) participants to the judo programme, whereas the

control group (CG) encompassed 14 (F = 5, M = 9; CG

70.1 ± 4.5 years) moderately active controls (CG). Average values

(AVG) and coefficients of variation (CV) of speed (m s-1) and cadence

(step min-1) were computed for habitual (HWS) and maximal walking

speed (MWS) on a flat path (flat), on a narrow (20 cm wide) corridor

(corridor), and on a path with hurdles (hurdles). A 2(gender) 9 2(

group) 9 2(time) ANOVA for repeated measures was applied to ascer-

tain differences between groups in the different conditions (p\ 0.05).

Results: A main effect emerged for Gender (p = 0.049) for speed,

whilst Time 9 Group interactions were revealed for speed (p = 0.018)

and cadence (p = 0.001). For the Gender effect, the univariate analysis

confirmed the differences, with women presenting lower AVG for

HWShurdles/corridor andMWShurdles/corridor and higher CV for HWShurdles

and MWShurdles. Regarding the Time 9 Group interactions, significant

increases were confirmed for AVG in JG for speed in MWShurdles (pre

1.53 ± 0.17 m s-1, post 1.64 ± 0.19 m s-1, p\ 0.001) and

MWScorridor (pre 1.67 ± 0.19 m s-1, post 1.74 ± 0.18 m s-1,

p = 0.047) and for cadence in MWShurdles (pre 121.4 ± 9.86 step -

min-1, post 126.3 ± 11.5 step min-1, p = 0.005) andMWScorridor (pre

136.1 ± 12.76 step min-1, post 140.4 ± 14.24 step min-1,

p = 0.026). Significant reductions were confirmed for AVG in CG for

speed in HWScorridor (pre 1.39 ± 0.08 m s-1, post 1.28 ± 0.17 m s-1,

p = 0.007) and for cadence in HWScorridor (pre 119.6 ± 5.63 step -

min-1, post 112.8 ± 9.01 step min-1, p = 0.003). Finally, significant

reductions in CV were confirmed in JG for cadence in HWSflat (pre

18.2 ± 7.36%, post 15.5 ± 5.31%, p = 0.007). The increases in AVG

and reductions in CV indicate a positive effect of judo training on gait

performance in novice senior judo population.
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Rectus abdominis activity during three sit up exercises

with different range of motion
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Purpose: When abdominal muscles are trained, it is well known that

different exercises could elicit a greater activation of different

abdominal muscles (Andersson et al. 1997); sit up is one of the most

used exercises for rectus. Rectus abdominis (RA) is a muscle com-

posed by more bellies interleaved with tendinous intersections; due to

this anatomical feature different RA parts could be activated by the

range of motion (Parfrey et al. 2008). The aim of this study was to

analyze the emg activity of the rectus during sit up exercises per-

formed with three different range of motion.

Methods: Four subjects were tested. Emg activity was recorded from

six rectus abdominis bellies (upper URA, medium MRA and lower
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LRA part) and both rectus femoris (RF) with a Trigno wireless system

(Delsys, 1000 Hz) synchronized with an optoelectronic system that

captured the positions of 6 markers bilaterally placed on the knee, hip

joint center and acromion for shoulder segment (Vicon, 100 Hz). Three

different exercises, crunch 20� (20), sit up 45� (45) and full (90�) sit up
(full) were performed. For each exercise five repetitions were recorded

with 3 s rest in-between. The RMS of each belly/muscle was calculated

in a 3� range and normalized to theMVC value. Left and right sides and

repetitions were averaged and compared among exercises.

Results: RA activation decreases by increasing exercise angle in full

and 45, whereas RF shows a parabolic profile with a peak in the middle

of the exercise range of motion. When exercises were compared, some

differenceswere detected:MRA shows a 50%more activation in 45 and

full compared with 20; URA activity is 40% higher in full than 45 in the

70�–43� range; RF activity is 55% lower in 20 compared with full and

45 and 27% higher in full than 45 in the 70�–43� range.
Conclusion: RA activity over the whole sit up range of motion

decreases, whereas RF increases highlighting that small ranges should

be used for training only RA. Moreover, in crunch exercise RF

activity is negligible.
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Purpose: Static balance is a coordination skill that has as its objective
the maintenance of the center of gravity within the support base.

Rhythmic gymnastics, which is classified as a technical-motor type of

discipline, requires that the athlete have excellent control of the

condition of static and dynamic balance.

The aim of the research is to investigate the efficiency of a training

program based on proprioception techniques.

Methods: The sample group was made up of 20 gymnasts, ages

11–13, with 6 h of training a week, distributed over 3 days.

The experimentation followed the girls for a period of 4 months. The

sample group was divided into two subgroups, comprised of the same

age and technical ability. The control group maintained the traditional

structure of training while the work group utilized a method with a

specific balance board (the use of instable and proprioception material

for studying the difficulties of balance).

At the beginning and after a 4-month period of experimentation,

the control group underwent the stork test, a method for evaluating

the ability of gymnasts to maintain their balance in a monopodal

support (left and right).

Results: The analysis of the obtained results showed more

improvement in the work group with respect to the control group. All

20 subjects improved their values in the stork test but the gymnasts of

the work group registered more significant increments (with average

variations between the first and the second test of 225.7% in right

support and 76.6% in left support).

Conclusion: The use of unstable surfaces during practice allows for

exercising groups of specific muscles, able to guarantee optimal sta-

bilization of the ankle in monopodal balance (Silvia et al. 2018).

Identifying a training course based on this methodology results, not

only in an excellent method of practice with performance in mind, but

it is also a precious instrument of (injury) prevention and a way of

strengthening the muscular-ligament structure while undergoing a

workload.

Reference
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Purpose: Karate is categorized as a technical situation sport char-

acterized by a high level of unpredictability (Manno).

The objective of the study is to identify a more efficient training

methodology that is considered to be sensitive to the ability of

6–14 year olds for learning skills.

Methods: The sample group was made up of 54 children ages 6–14,

(25 girls and 29 boys). The individuals in the study had two practices

a week and the group was divided by age (T1: 6–11 and T2: 11–14).

The focus of the training provided fine coordination and speed

exercises, supplying an accurate study of basic techniques and action

tactics. This was done through a series of exercise routines which is

needed to transfer what is learned under competition conditions until

the simulated fight.

The subjects were evaluated before and after the organization of the

practice, through the administration of fitness tests: standing long

jump, Sargeant test, shuttle runs, balance test.

Results: A comparison was made between the data from the fitness

tests carried out by T1 and T2 at the end of the 6-month course. It was

based on the organization of a training program in view of the basic

objectives and registered significant increases in both groups.

Knowing how to orient training means knowing how to identify

methodologies of work better adapted to the age of the athletes and to

favour a playful attitude, one of problem solving and free exploration

for those from 6 to 8 years old while reaching situational unity,

repetition series and competition exercises with children of

11–14 years of age.

Conclusion: To utilize a clear methodology that comes from a precise

program is a needed requirement for organizing finalized technical

skills at the performance. To know how to create a suitable training

program allows for following the personal growth of the athlete

without moving too quickly regarding development and preserving

the integrity of the person.
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Purpose: The aim of this study was to analyze the pacing profiles of

Olympic and IAAF World Championship long distance finalists,

including the relationship with their recent best times.

Methods: The times for each 1000-m split were obtained for 394 men

and women in 5000 m and 10,000 m finals at five championships.

Athletes’ best times from the previous 32 months were also obtained.

Similar pacing profiles were used by athletes grouped by finishing

position in 5000 m races.

Results: Women adopted a more even pacing behavior, highlighting a

possible sex-based difference over this distance. Pacing behavior over

10,000 m was more similar between men and women compared with

over 5000 m. The main difference between men and women was that

in the men’s 10,000 m, as in the men’s 5000 m, more athletes were

able to follow the leading group until the final stages. There were

large or very large correlations between athletes’ best times from the

previous 32 months and their result; the fastest finishers also ran

closer to their previous 32 months’ best times.

Conclusions: Despite differences in pacing behavior between events,

long distance runners should nonetheless stay close to the front from

the beginning to win a medal.

Reference
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performance of healthy master rowing
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1Department of Experimental Biomedicine and Clinical

Neurosciences (BioNeC), University of Palermo, Italy;
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Purpose: The purpose of this study was to investigate the effect of

different applications of Kinesio tape on 1000-m ergometer-rowing

performance in master athletes.

Methods: 10 healthy male rowing master athletes have been recruited

for this study. Subjects were tested across 4 different sessions, on the

distance of 1000 m at the ergometer-rowing. During the first trial, the

subjects completed the distance without taping applied (WT trial).

During the other three trial the Kinesio tape was applied, bilaterally,

on the main muscles involved in the rowing: latissimus dorsi, biceps

brachii and rectus femoris. Three different applications of Kinesio

tapes were performed during the last three trials: placebo/wrong

application (PLA trial); application that facilitates the technical ges-

ture (FACI trial); application that inhibits the technical gesture (INHI

trial). The order of applications was chosen randomly, although the

same application was performed on all three muscles.

Results: In none of the three Kinesio tape applications (facilitate,

inhibit and placebo/wrong) was observed a significant change of

performance parameters measured: final time (WT 215.4 ± 7.4; PLA

212.2 ± 5.5; FACI 213.1 ± 5.0; INHI 213.2 ± 4.8 s; p[ 0,05),

heart rate (WT 159.8 ± 12.8; PLA 164.7 ± 12.2; FACI

166.0 ± 10.3; INHI 167.2 ± 9.7 beats min-1; p[ 0,05) and power

output (WT 282.1 ± 30.5; PLA 294.3 ± 22.4; FACI 290.0 ± 20.1;

INHI 290.6 ± 19.5 W; p[ 0,05).

Conclusions: These results seems to indicate that the application of

kinesio tape does not improve the performance of healthy rowing

master athletes.
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Purpose: In archery, use of elastic bands, along with bodyweight

exercises (i.e. ‘‘functional training’’), is widely accepted as a training

strategy that effectively improves shooting technique (Lee and De

Bondt 2005) because it allows to simulate the shooting action without

bow and arrow. Indeed, Monzoni et al. (2017) demonstrated that

athletes’ performance in official competition increased significantly

more after a functional training program aimed at improving strength

(using elastic bands and calisthenics) and balance (exercises per-

formed using the BOSU� instable support), compared to gym

workout alone. Therefore, the aim of this investigation was to com-

pare, in high level archers, the effects of two different training

programs on the performance during official competitions, in which a

group will performed a combination of mental and functional training.

Methods: 20 male athletes with a minimum of 6 years of archery

experience were recruited. Participants were assigned to one experi-

mental group (EG) and to one control group (CG) with a balanced

random order. The performance (i.e. total score of the participants) of

each group was recorded during official competitions that took place

just before and after the 6-month training intervention. All archers

underwent a specific technical training program (3 sessions per week,

90 min per session) and functional training program (3 sessions per

week, 90 min per session). In addition, the EG has performed a

specific mental training program (2 session per week, 60 min per

session) executing concentration exercises and analysis of personal

technique.

Results: No statistical differences were found among the pre-training

scores of the two groups, whereas the Ds resulted significantly dif-

ferent (p\ 0.05). The D of EG (3.87 ± 1.45%) increased

significantly (p\ 0.001) more than the D of CG (1.28 ± 1.19%).

Conclusion: The results highlight that the use of functional training

(using elastic bands, calisthenics and the BOSU ball, with the aim of

simulating the shooting technique) combined with mental training

(executing concentration exercises and analysis of personal technique)

within an additional specific archery training program is effective in

improving athletes’ performance during official competitions.
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Purpose: The circadian rhythms influence our daily behavior, and

people typically display preferences for activity at certain time of day.

The circadian differences among individuals may be classified with

the concept of chronotype. There are three chronotypes: Morning (M-

Types), Evening (E-Types) and Neither Types (N-Types). M-Types

have their best performances in the first part of the day. E-Types

achieve their peak performance in the evening. N-Types have inter-

mediate characteristics between the previous groups. The propensity

toward diurnal or evening preferences can vary in different life

periods and typically a shift towards eveningness occurs during

adolescence. A relationship exists between circadian rhythms and

physical performance, as many variables related to sports perfor-

mance are linked to the chronotype.

Aim of the study was to verify whether there are performance dif-

ferences relating to chronotypes in adolescent soccer players.

Methods: We recruited 80 male soccer players that filled in a

Morningness–Eveningness Questionnaire (MEQ) for the assessment

of chronotype. All participants underwent height and body mass

measurements to calculate BMI (kg/m2). Thirty-nine participants,

divided in M-Types (n = 13), E-Types (n = 13) and N-Types

(n = 13), performed three tests (Sargent Jump Test, Illinois Agility

Test and 6 Minute Run Test) at two different times of the day, at 9.00

am and at 6.00 pm.

Results: The BMI values did not show statistically significant dif-

ferences between groups. The data, analyzed by Mixed ANOVA,

show statistically significant differences between chronotypes and

time of the day (Sargent Jump, p\ .05; Illinois Agility p\ .01; 6

Minutes Run p\ .01). In particular, for the three tests, E-Types

showed a higher performance during the evening session than the

morning session. Otherwise, M-Types performed better in the

morning than in the evening session.

Conclusions: These results show that the chronotype is able to

influence the exercise performance in adolescent soccer players.
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Purpose: The 6-minute walking test (6MWT) is a simple assessment

tool to evaluate exercise capacity. Existing six-minute walking dis-

tance (6MWD) prediction equations were developed using healthy

children [1]. Our aim was to evaluate the predictors of 6MWD in

healthy Italian children.

Methods: In our cross-sectional study, we performed 6MWT in 5614

children aged 6–11 years between November 2016 and May 2017.

We used Student t test for independent data or Mann–Whitney test to

compare the quantitative variables between age groups and gender.

We assessed a multiple linear regression model to estimate a pre-

diction equation for the 6MWD. Performance and goodness of fit of

the models were assessed using the root-mean-square error and

R-squared measures. A p-value\ 0.05 was considered significant.

Results: Mean distance walked for all participants was

595.5 ± 80.9 m (range 360–800 m). We observed significant differ-

ences about gender and age: males walked longer distances than

females (598.8 ± 83.9 m vs 592.1 ± 77.6 m; p = 0.0016), while in

younger children (6–8 years) correlations between 6MWD and

demographic/anthropometric data were significantly higher compared

with older children (9–11 years; p\ 0.0001). The regression model

showed that age, gender and height were positively related to 6MWD,

while weight was negatively related (6MWD = 107.91 ? 25.02 9

age (years) ? 7.52 9 gender (M) ? 2.62 9 height (m) - 2.25 9

weight (kg).

Conclusions: Our study confirmed that demographic and anthropo-

metric characteristics can influence the test performance in healthy

subjects. In our model, age, gender, height and weight significantly

add information and should be taken into account in this particular

growth phase. The 6MWT is feasible in education’s environment:

school could be a main setting to implement primary prevention by

using motor assessment.
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Purpose: In the light of the raising interest in respiratory muscle

training, additional quantitative, reliable and sensitive indicators able

to describe training-induced changes in diaphragm muscle structure

and function are needed together with traditional spirometric

parameters [1, 2]. This study aimed at investigating the intra-, inter-

day and inter-operator reliability and sensitivity of diaphragm thick-

ness and excursion measurements in healthy young adults.

Methods: Eleven healthy subjects (6 males and 5 females; age

26.6 ± 4.6 years, body mass 67.1 ± 15.0 kg; stature 1.74 ± 0.11 m)

were enrolled. Diaphragm thickness was measured by ultrasound in

B-mode during spontaneously breathing at the end of inspiration

(TEI) and expiration (TEE). Excursion amplitude (EA) was measured

in M-mode during breathing at 1 Hz. Measurements were taken twice

(intra-day reliability) by three expert operators (inter-operator relia-

bility) during two different sessions (inter-day reliability). For each

parameter, the reliability was expressed as Chronbach’s a and the

percentage standard error of measurement (SEM%). The sensitivity

was calculated as the percentage of the minimum detectable change

(MDC%).

Results: TEI and TEE were 1.71 ± 0.35 and 1.37 ± 0.31 cm,

respectively. a and SEM% in TEI and TEE ranged from 0.862 to

0.987 and from 1.8 to 7.5%. MDC% spanned from 3.6 to 14.7%. EA

ranged from 3.15 to 3.68 cm. a and SEM% in EA were between 0.765

and 0.954 and between 5.0 and 13.1%, respectively, while MDC%

ranged from 9.7 to 25.6%.

Conclusions: These findings suggest that TEI, TEE thickness and EA

could be considered as reliable quantitative indicators of possible

training-induced modifications in the diaphragm muscle.
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Introduction: Life Skills (LS) are personal and relationship ability

that allow to face efficiently problems, and stress depression of daily

life. LS (relationship, autonomy, competence) (Hodge et al. 2012)

results fundamental during childhood to permit an adequate growth

like soccer player and like person. The aim of the study it was

investigated if the LS influenced the technical capacity of young

soccer player

Materials and methods: Twentyone young male soccer player of

professional team (age = 10.86 ± 0.36 years; H = 1.47 ± 0.06 m;

W = 38.0 ± 4.9 kg; BMI = 17.62 ± 1.44). Technical capacity was

assessed with Loughborough Soccer Passing Test (LSPT), further-

more stratified in three groups per test results (Low, Normal, Fast). LS

was assessed with The Group Environment Questionnaire (GEQ), it

was composed of four item (ATG-T; ATG-S; GI-T; GI-S). Every test

it was performed in three time (February; April, June), and stratified

in three Time Group (T1 = February; T2 = April; T3 = June)

Results: One way ANOVA between LSPT and Time Group suggest

that the relationship between T2–T3 and T1–T2 it was significant,

(T1: 62.17 ± 9.42 s, T2: 67.20 ± 12.39 s, T3: 61.03 ± 11.59,

p\ 0.05) but not between T1–T3; furthermore One way ANOVA

between GEQ and Time Group, suggest a significance between T2–

T3 in GI-S item (T1: 31.19 ± 3.53, T2: 31.10 ± 3.45, T3:

31.86 ± 3.07); furthermore, Two way ANOVA between LSPT and

GEQ suggested that there isn’t any significance. Finally, it was

analysed difference between PREvsPOST (T1–T2 vs T2–T3) with T

Test in every single group of LSPT, and the results suggest significant

only in the Fast group (PRE = 58.5 4 ± 5.06, POST = 55.13 ±

6.06 s, p\ 0.05).

Discussion: An improvement in LSPT between T2–T3 and T1–T2 it

was recorder, furthermore the analyses of GEQ shown how the

children after experimental protocol (T2–T3) improved in cohesion of

group (GI-S). Finally, only player with high technical ability (Fast

group) improved significantly from PRE (T1–T2) to POST (T2–T3)
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Napoli;
3Dipartimento di Medicina e di Scienze della Salute ‘‘Vincenzo
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Purpose: Ballet dance is one of most popular discipline chosen by

girls during childhood and adolescence. In these years a new method

of training featured of a mix of calisthenics and classical exercises

was introduced in Italy. Given its peculiar characteristics, Dance sport

represents a feasible, attractive and alternative physical activity to

preserve cognitive and physical functions during aging. Increased

self-esteem, social contact and psychophysical wellness significantly

ameliorate the quality of life during aging. Objective of our study was

to analyze the performances of a total of 60 young dancers aged from

8 to 14 years old divided in two groups: thirty of them trained for

1 year adopting classic dance training, instead the other thirty trained
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for a year with a mixed training, characterized by exercises of

rhythmic gymnastics alternating exercises from classical dance.

Methods: The two groups were evaluated at time 0 and after 1 year

with ten performance tests and joint flexibility and mobility tests

validated by Comitato Olimpico Nazionale Italiano (CONI).

Anthropometric data and life style habits were collected. t test anal-

ysis was performed on collected data.

Results: The subjects included in the study trained with a mean

frequency of 10 h a week, on average for at least a year since the

beginning of the study. Anthropometric parameters resulted compa-

rable for height, weight and BMI to the WHO growth charts in

relation to age. After 1 year of training, the mixed workout group had

an increased dominant wrist circumference compared to the classic

workout group (13.24 ± 1.24 cm in 2016 versus 13, 93 ± 1.26 cm in

2017; p = 0.011). We observed that mixed workout group showed

more significant improvements in 8 of the 10 tests administered

(30 min running, 60 min running, push up, chin up, sit up, sergeant,

ABD 90�, rope 30).

Conclusions: We observed a regular growth in both groups. A mixed

workout training seem to determine a better performance in the

dancers after a year of training compared to classic training. In mixed

workout group the training may influence the increase of bone mass in

the athletes, revealed by measurement of dominant wrist.
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Purpose: Athletes are grouped according to their year of birth to

arrange young athletes in sports competitions. Therefore, older ath-

letes (first weeks of a year) could be advantaged compared with

relatively younger athletes (i.e., last weeks of the same year) in sport

performance (Cobley et al. 2009), and in the process of sport talent

identification (Helsen et al. 2005). The present study aims to inves-

tigate the presence of the Relative Age Effect (RAE; i.e., an

asymmetry in birth-date distribution) in elite Italian team sport

championships, hypothesizing that this phenomenon is evident for

overall samples, as well as younger and older player subgroups.

Methods: For this purpose, 642, 572, 337, and 450 professional

players were considered from the two highest male Italian basketball

(i.e., Serie A1, Serie A2), rugby (i.e., Eccellenza, Serie A), volleyball

(i.e., Serie A1, Serie A2), and water polo (i.e., Serie A1, Serie A2)

Championships, respectively. Players were classified in relation to the

week of birth (i.e., occurrence of weeks existing between the first

week of year and that of the player’s birth) and analyzed using

Poisson regressions (index of discrimination, ID; p B 0.05). The

analyses were applied for single team sport, considering their entire

player samples as well as younger (i.e., B 25� percentile of the ages;

basketball: B 19 years; rugby: B 21 years; volleyball: B 22 years;

water polo: B 19 years) and older (i.e., all other players) sub-groups

separately.

Results: The RAE emerged for each team sport (ID): basketball: 1.57

(p\ 0.001); rugby: 1.34 (p = 0.04); volleyball: 1.48 (p = 0.04);

water polo: 1.45 (p = 0.02). However, considering younger and older

subgroups, RAE is significant only for the first one (basketball: 2.38,

p\ 0.001; rugby: 2.07, p = 0.01; volleyball: 2.05, p = 0.03; water

polo: 1.84, p = 0.04), whereas no significant RAE emerged for older

counterparts.

Conclusions: Team sport players born close to the data of selection

might have more chances to be selected in the highest competition

levels. However, this trend is confirmed only for the young sub-

groups, speculating that players born in the rest of the year have the

opportunity to play at the highest level successively. Finally, limita-

tions into the talent identification process can emerge, and coaches

and scouts should consider RAE, in order to select the promising

players in the long-term rather than the best performers at the time of

selection.
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Purpose: Measuring the maximal isometric voluntary contraction

(MVC) represents an easy method for the muscle function assess-

ment. However, the rate of force development (RFD) is a relative new

neuromuscular parameter that plays an important role in sport per-

formance as it represents the ability to carry out rapid and forceful

movements. The aim of this study was to evaluate the impact of MVC

and RFD on concentric isokinetic contractions in a sample of elite

young soccer players.

Methods: Twenty-two elite young soccer players (mean age

M = 17 ± 1 years) were enrolled in the study. Subjects were seated

on an ergometer and performed (i) two 3-s MVC; (ii) rapid isometric

contractions with a variety of force levels (20–40–60–80–100% of

MVC); and (iii) three concentric isokinetic contractions at 240�/s.
Measures were obtained for both dominant and non-dominant limbs,

and for both knee extensors and flexors.

Results: MVC and RFD altogether accounted for 40.8% of the

variance in concentric isokinetic torque (F2,39 = 12.773; p\ 0.001)

in knee extensors and for 48.3% of the variance in concentric isoki-

netic torque (F2,38 = 16.790; p\ 0.001) in knee flexors. Only RFD

significantly accounted for the variance in concentric isokinetic tor-

que exerted by knee extensors (b = 0.598; p = 0.005), while only

MVC significantly accounted for the variance in concentric isokinetic

torque exerted by knee flexors (b = 0.487; p = 0.003).

Conclusions: These results showed that the peak torque exerted in

concentric isokinetic contractions is related to different mechanisms in

knee extensors with respect to flexors. Indeed, in knee extensors the

peak torque in concentric contractions was mainly explained by RFD,

while in knee flexors by MVC. These findings suggest that, to increase

concentric torque expression, a different strategy should be adopted

for knee extensor and flexor muscles. While explosive training could

be more effective in knee extensors, maximal strength training (e.g.,

Nordic Hamstring) could be more effective in knee flexors.
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Purpose: Swimming performance is strongly influenced by tech-

nique. Anthropometric characteristics and body composition are

important factors to reduce drag and improve physical performance in

swimmers. Generally, low fat mass values lead to better perfor-

mances. However, a greater fat mass may improve floatation and

reduce energy expenditure. The aims of this study were to describe

the anthropometric characteristic of competitive swimmers and to

evaluate differences among males and females.

Methods: Competitive swimmers were recruited from an Italian

semi-professional teams. Body mass index (BMI) was calculated for

all swimmers. Seven skinfold measurements were perm using a

Holtain skinfold caliper. Each athlete underwent a bioelectrical

impedance analysis (BIA) at a single frequency (50 Hz). Two-way

analysis of variance (ANOVA) and Fisher’s LSD post hoc were used

to assess differences between sex and specialities regarding BMI,

skinfolds and BIA parameters. The level of significant was set at

p\ .05. All statistical analyses were performed with SPSS software

version 25.

Results: Data were collected from 36 competitive athletes (16 males

and 20 females, age 19 ± 4 years; height 176 ± 10 cm; weight

66 ± 10 kg) of which 11 (4 males, 7 females) were distance swim-

mer, 13 (6 males, 7 females) middle distance and 12 (6 males, 6

females) sprinters. BMI did not present significant differences

between specialities (p = .089) and sex (p = .128). Males have a

higher fat-free mass percentage than females when assessed with both

skinfold (p\ .0001) and BIA (p = .0004). Skinfold calipers mea-

surement did not reveal any differences between specialities

(p = .560). Differences between specialities were obtained when

performing BIA (p\ .0001). Females have a higher fat mass per-

centage than males when assessed with both skinfold (p\ .0001) and

BIA (p\ .0001). No differences between specialities are present

when assessed with both skinfolds (p = .879) and BIA (p = .765).

Conclusion: BMI did not differ between sex and specialities. Males

swimmers have a higher fat-free mass and a lower fat mass than

females regardless of speciality and measurement technique. BIA

showed a difference between specialities regarding fat-free mass. This

study highlighted discrepancies between the different techniques to

assess body composition. Future studies are required to define the best

measurement technique among competitive swimmers.
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A (2011) Anthropometric characteristics and nutritional profile of

young amateur swimmers. J Strength Cond Res 25(4):1126–1133

Zuniga J, Housh TJ, Mielke M, Hendrix CR, Camic CL, Johnson GO,

Housh DJ, Schmidt RJ (2011) Gender comparisons of anthropometric

characteristics of young sprint swimmers. J Strength Cond Res

25(1):103–108

ADAPTED PHYSICAL ACTIVITY

84 AP P
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Purpose: A new example of sport that reflects the principles

expressed by reverse integration is Baskin, a basketball-based sport

for disabled athletes. Baskin assigns roles according to disability

level, ranging from 1 to 5. Athletes with a more severe handicap have

more regulation facilities, whilst able-bodied athletes have a series of

limitations and rules that oblige them to interact with disabled ath-

letes. In 2016, Baskin involved over 4000 people. The aim of this

study was to verify if the game rules assign the right weights to the

actions of each role.

Methods: 90 game reports, involving 395 players, were taken into

account for this study. A mixed model with interaction was used to

verify if the scores made according to the role independent from the

outcome, were different from the roles themselves.

Results: The roles 1 and 2, followed by the role 5, have the higher

weight on the result of the match. Roles’ scores are significantly

different from each other (p\ 0.001). In particular, role take account

of major differences between player scores (p\ 0.001; g2 = 0.272,

large effect); secondly, the match outcome is significantly associated

with the score of the players (p = 0.033; g2 = 0.002, very small

effect). The interaction shows how the outcome (victory or defeat)

changes the ratio between the scores of the individual roles

(p\ 0.001; g2 = 0.015, small effect). Post-hoc test relieved that roles

1, 3, 4 and 5 showed non-significant differences between mean scores

(won or lost), whilst role 2 scores were associated to the outcome of

the match (p\ 0.001).

Conclusions: It should be useful to better define how to identify and

classify the roles according to skills since it seems that above all roles

1 and 2 have the greatest weight on the final score. In addition, some

changes to the regulation in order to make more homogeneous the

scores deriving from the various roles could be proposed, although the

authors agree that the disabled athletes should have primary impor-

tance in the game. Data examined showed how much the contribution

of the disabled is important in the outcome of the matches and how

often this can be decisive. Baskin makes it possible to formulate a

different idea of sport.
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Purpose: Aging is a non-modifiable process. Obesity is a reversible

condition. However, both are characterized by a low-grade inflam-

matory profile and vascular dysfunction. Exercise is a non-

pharmacological strategy able to counteract the negative effect of

aging as well as of obesity. Nonetheless, its long-term effect on

inflammation and vascular function in obese and non-obese elderly

individuals is still mate of debate. The aim of the study was to

understand the effect of regular exercise on inflammatory profile and

vascular function in non-obese and obese elderly individuals.

Methods: Seventy individuals who attended a structured exercise

program (30/40-f/m; 75 ± 5 years; 5 ± 2 years of regular training)

were enrolled in the study and tested for vascular function (flow-

mediated dilation; FMD) and inflammatory profile (plasma CRP, IL-

1b, IL-1ra, IL-6, IL-8, IL-10, TNF-a, MCP-1). Subjects were strati-

fied for age and BMI. Correlations between age, BMI and the

measured variables were investigated.

Results: Inverse correlations were found between age and ILb (r

- 0.232; p\ .05); IL-1ra (r - 0.181; p\ .05); IL-6 (r - 0.255;

p\ .05); and IL-8 (r - 0.248; p\ .05). Direct correlations were

found between BMI and CRP (r 0.155; p\ .05), MCP-1 (r 0.217;

p\ .05); and TNF-a (r 0.184; p\ .05). An inverse correlation was

also found between BMI and FMD (r -0.433; p\ .01)

Conclusion: Sustained, regular exercise can counteract the deleteri-

ous effects of aging but, although obese subjects showed a good

vascular function, exercise cannot counteract obesity-induced effects

on vascular function and inflammatory profile. It appears that if

exercise is not accompanied by an important weight lost, its effect on

the inflammatory profile is poor. However, further research is needed

to confirm these findings.
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Purpose: More than 2.5 million people worldwide suffer from

Multiple Sclerosis (MS). Many studies showed that the adapted

physical activity (APA) allows the maintenance and improvement of

the patient’s functional independence, bringing several benefits on the

main symptoms such as reduction of postural disorders and sense of

fatigue. It also improves the quality of life by decreasing the sense of

discomfort and depression. This study aimed to evaluate the effects of

a tailored 3 years APA program on the functional abilities and life

satisfaction in a subject with Relapsing–Remitting (RR) MS.

Methods: From October 2014 to June 2017 a case report study on a

30-year-old man, affected by RR MS for 8 years, was conducted.

Each annual program was aimed to increase/maintain balance,

mobility, ambulation, strength and fatigue management. Each pro-

gram was composed by 3 mesocycles, lasting 10 weeks each, and a

4-week break.

At the beginning and at the end of each year (T0,T1) a set of evalu-

ations was carried out to evaluate: strength (Handgrip Test, Medical

Ball Launch), walking abilities (6 min-Walk Test-6MWT, 30-meters

Test), level of satisfaction about many aspects of the subject’s life

(SAT-P). During all the tests, the Borg scale was used to monitor the

perceived exertion.

Results: The relapses occurred in the 3 years of the APA program

required many adaptations and prevented the execution of all the tests

over 3 years. The results of the tests showed an improvement of the

strength, considering both each year of activity and the whole 3 years.

Regarding the walking abilities, the 6MWT and the 30-meter Test,

both performed only in the first 2 years, showed a slight worsening in

the first year and an improvement in the second year. The two factors

of physical and psychological functioning of the SAT-P showed an

increase from the beginning to the end of the first year and (only for

physical functioning) of the second year. A decrease was observed in

the third year, probably because of the worsening of the pathology.

Conclusions: For this subject with RR MS, the APA intervention

provided encouraging results and it would be interesting to study this

topic in a larger sample and in various MS forms.
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Purpose: Subjects with schizophrenia are more likely to be sedentary,

overweight and at higher risk of diabetes, hypertension and dyslipi-

daemia than general population. The life expectance is reduced by

7–24 years and about 60% of mortality is due to cardiovascular dis-

eases. Aim of this study is to include a group of sedentary adults with

schizophrenia in a program of regular physical activity (PA) and to

evaluate the effects of PA on cardiovascular function.

Methods: 12 sedentary subjects with schizophrenia recruited by the

local Public Mental Health Department were included in the study

(age 45 ± 9). Height, weight, BMI, waist circumference and blood

pressure were measured. To assess the baseline walking speed sub-

jects performed the 1-km test. Heart rate (HR) was monitored

continuously during the test. These evaluations were performed at

baseline and after 6-months of walking. The subjects were guided by

an exercise physiologist to walk 1 h twice/week.

Results: 11 subjects complete the program. The subject not included

in the finishers was hospitalized during the measurement period; he

did not leave the project. The adherence at the program was of 95%.

After 6-months of walking the distance covered in each training

session goes from 4 to 5 km (increase of 25%). No significant

changes in weight and BMI were observed. A degree of 1.2 cm in

waist circumference was observed. The systolic pressure goes from

126 ± 14 to 120 ± 10 (p\ 0.05). Maximum HR decrease signifi-

cantly of 8.4 bpm (p\ 0.05). In conclusions, the study population

moved from sedentary to physically active. An excellent acceptance

towards the walking group was observed and confirmed by the highest

adherence to the training session. In addition to an improvement in

cardiovascular function and to a reduction in risk factors, an increase

in the capacity for memory and attention in daily activities were

observed.
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Purpose: Anthropometric equations are an accessible and cost-ef-

fective method to assess percentage of body fat (%BF) in athletic

populations, but it is still unclear how the lower limb amputation may

affect their reliability in athletes with physical impairments. The aim

of this study was to compare, in amputee soccer players, %BF esti-

mated with several commonly used equations and %BF measured

with dual-energy X-ray absorptiometry (DXA, Hologic).

Methods: The %BF was assessed in 10 men amputee soccer players

aged 33.9 ± 11.9 years with unilateral transfemoral (n = 5) or

transtibial (n = 5) lower limb amputation. Anthropometric equations

were used to predict body density in the same athletes with existing

regression equations established for able-bodied subjects [i.e., Durnin

and Womersley (1974), Jackson and Pollock 7-sites (1978), Sloan and

Weir (1970), Wilmore and Behnke (1969) and Katch e McArdle

(1973)] and converted to %BF according to Siri (1961). Paired-

sample t test was used to compare anthropometric equation-derived

%BF and DXA measurements. The coefficient of determination was

computed, and Bland–Altman analysis was used to test the agreement

between methods.

Results: All the other considered regression equations significantly

underestimated %BF by 2.7–6.0%, but the Durnin and Womersley

equation which significantly overestimated %BF by 4.0%. The

highest (0.805) coefficient of determination (adjusted) was found in

the Wilmore and Behnke equation while the lowest value (0.422) was

found in the Durnin and Womersley equation. The standard error of

estimate ranged from 2.37 (Wilmore and Behnke equation) to 4.08

(Durnin and Womersley equation). Further comparative studies are

required to confirm or refine the accuracy of practical, non-invasive

methods for monitoring %BF in this population. Impairment specific

equations may be needed in in amputee soccer players with unilateral

lower limb amputation.
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in patients with knee osteoarthrosis
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Purpose: Knee gonarthrosis (GA) is a leading cause of disabling joint

disease, especially in the elderly. The aim of this study was to eval-

uate the clinical and biochemical effects of timed and sequential

intraarticular injections of two different hyaluronic acid (HA) for-

mulations in ameliorating joint pain and function in middle-aged

(MA) and elderly (E) patients with knee osteoarthrosis. The effect on

cytokine profile and cartilage degradation in plasma and synovial

fluid (SF) was studied.

Methods: 39 GA patients (radiographic Kellgren stage II–III) with or

without knee effusion were assigned to two groups (19 MA patients

aged 50–65 years vs 20 E[ 65 years) according to their age. HA

viscosupplementation regimen consisted in a first injection with

RegenFlex Starter (32 mg/2 ml MW 800 1200 kDa, T0) and a second

one after 8 days with RegenFlex BIOPLUS (75 mg/3 ml MW

1 M ? 2 M and 500 kDa, T1). The same treatment was repeated after

180 days from T0. Clinical visits were scheduled at 3, 6, 9, and

12 months. Cartilage thickness was measured ultrasonographically.

Blood and SF (when available) were collected after 8 days (T1) and

3 months (T2) from the first treatment (T0), and analysed for collagen

telopeptide II (CTX-II LifeSpan, Inc.) and human cytokines (27

Bioplex Bio-Rad Laboratories) content in plasma and SF, where

available. Proteomic approach to detect protein expression variation

in SF during 12 months of HA treatment was also used.

Results: Clinical data obtained over the entire 12 months period,

shows that viscosupplementation with sequential RegenFlex Starter

and Bioplus HA significantly improved knee function and pain scores

in both MA and E, independently from BMI, gender, and level of

physical activity. Biochemical data indicates that this HA regimen

promoted an antinflammatory response paralleled by a coherent and

time-dependent modulation of specific cytokines, and induced chon-

droprotective effects in subjects with grade II arthropathy. Patients in

the lowest quartile of CTX-II levels at T2 experienced a mean

increase in their medial cartilage thickness. Proteomic approach in SF

post HA treatment revealed that proteins associated with inflamma-

tion such as Haptoglobin a1 antitrypsin decreased, while

Transthyretin, an inhibitor of IL 1, increased.

Conclusions: RegenFlex Starter and Bioplus HA injections to treat

knee SF arthropathy significantly ameliorated joint pain score limiting

disease progression, especially in low degree chondropathy.
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Purpose: We evaluated the effects of 8 weeks Whole-Body elec-

tromyostimyulation (EMS) training with a load cell on physiological

parameters and body composition in healthy young subjects.

Methods: 9 healthy active males (24 ± 6 years) and 11 healthy

active females (22 ± 9 years) were trained with a standardized pro-

tocol (16 min once a week for 8 weeks) including Whole-Body EMS

superimposed (stimulation parameters: rectangular impulse,

80/85 Hz, 350 ls, duty ratio 50%) to voluntary muscle activation

(extensor and flexors muscles; gluteus; lumbar, lower back and upper

back; abdominal; pectoral muscles; biceps and triceps) with a load

cell. The following physiological parameters were measured before

and after training: maximal voluntary contraction (MVC), energy

expenditure (EEkc kcal), metabolic rate RMR kcal/day), blood lactate

kinetics before (basal, 7 min of training, end of training, 4 and 8 min

after), borg scale (CR 10) and body composition with bioimpedance.

Statistical analysis was performed using paired t test.

Results: Main results include: MVC: right biceps ? 17.32%

(p\ 0.05), left biceps ? 15.24% (p\ 0.05), right triceps ? 24.56%

(p\ 0.05), left triceps ? 21.30% (p\ 0.05), pectorals ? 13.33%

(p\ 0.05), dorsal ? 14.60% (p\ 0.05); EEkc: ? 24.9% (p\ 0.05);

RMR ? 8.14% (p\ 0.05); end of training blood lactate ? 23.02%

(p\ 0.05); Fat free mass ? 9.42% (p[ 0.05).

Conclusions: 8 weeks of training with standardized Whole-Body

EMS training with load cell induces significant improvements in

muscle function and energetics.
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Purpose: The aim of this study is to compare heart rate variability

(HRV) variation in female subjects carrying out different types of

physical activity (the physical activity levels were evaluated with the

short IPAQ questionnaire) and to demonstrate a relationship between

self-regulation, body weight, and physical activity.

Methods: The study was conducted on a cohort of sedentary women

(n = 21). Subjects were subdivided into three groups (n = 7 for each

group): (1) women with BMI of 23.4 ± 0.7 kg/m2 who performed

walking activities, (2) women with BMI of 21.9 ± 1.1 kg/m2 who

had moderate activity, (3) women with BMI of 20.2 ± 0.8 kg/m2 who

performed intense activity.

Results: This study establishes a physical activity role in vegetative

modulation in female high fertile age subjects.

Conclusions: Certainly, a reduction in sympathetic activity may be

related to lower energy expenditure, thus a reduced energy cost could

explain the greater body weight in women who only walk rather than

in the other two groups.
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Muscle stretching does not affect endurance running

performance in recreational runners but it decreases

the perception of effort

M. Panascı̀1,2, V. Ferrando1,2, A. La Torre3, E. Faelli1,2,

M. Bove1,2, P. Ruggeri1,2

1Department of Experimental Medicine, Section of Human

Physiology, University of Genoa, Genoa, Italy;
2Centro Polifunzionale di Scienze Motorie, University of Genoa,

Genoa, Italy;
3Department of Biomedical Sciences for Health, University of Milan,

Italy

Purpose: Contradictory results currently exist on the effects of

muscle stretching performed prior to exercise on athletic performance

[1, 2]. This study aimed to investigate the acute effects of static and

dynamic stretching incorporated in the warm-up protocol of recre-

ational runners.

Methods: Eight male runners (mean age 36.0 ± 11.5 years; body

mass 71.99 ± 9.65 kg; height 176.68 ± 6.36 cm, VO2max

50.13 ± 5.12 ml kg-1 min-1) completed, in randomized order, two

stretching conditions, static (SS) and dynamic stretching (DS), and a

non-stretching control condition (NS), each condition being per-

formed over three testing sessions, separated by a minimum of 72 h.

The endurance running performances were evaluated by time to

exhaustion (TTE) and total running distance (TRD), during a tread-

mill run at maximal aerobic speed. VO2 and blood lactate

accumulation during running were measured as indexes of running

economy. Rate of perceived exertion (RPE) was examined to express

the subjective level of fatigue experienced at the end of each testing

session.

Results: No significant effects of the two stretch condition on test

performances were demonstrated. Indeed, in SS, DS and NS condi-

tions, TTE measures were 161.63 ± 42.16 s, 166.63 ± 45.00 s and

164.38 ± 36.43 s, respectively, and TRD measures were

666.88 ± 171.84 m, 676.38 ± 163.16 m, and 669.88 ± 141.84 m,

respectively. VO2max (SS: 50.31 ± 4.96; DS: 52.74 ± 6.40; NS:

51.76 ± 6.79 ml kg-1 min-1), blood lactate accumulation (DS:

15.18 ± 2.79; SS: 15.09 ± 2.43; NS: 14.22 ± 3.32 mmol l-1) and

maximal HR (SS: 176.63 ± 8.75; DS: 177.63 ± 10.47; NS:

176.50 ± 10.94 bpm) showed no significant changes between the two

experimental conditions and controls. The rate of perceived exertion

(RPE) measured after TTE was significantly lower (p\ 0.05) in SS

and DS conditions (SS: 5.75 ± 1.75; DS: 5.50 ± 1.77) compared

with non-stretching control condition (8.13 ± 0.99).

Conclusions: Under our experimental conditions, muscle stretching

does not affect both the endurance running performance and the

running economy in recreational runners. However, the reduction of

RPE after stretching exercises demonstrates that stretching induced a

lower perception of effort during the running performance. Indeed,

participants felt to perform better when stretching was incorporated in

the warm-up, irrespective of stretch type.

References
Yamaguchi T et al (2015) J Strength Cond Res 29:3045–3052

Blazevich AJ et al (2018) Med Sci Sport Exerc 50:1258–1266
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Detraining-related changes in left ventricular wall

thickness in a young athlete likely to have hypertrophic

cardiomyopathy

R. Restuccia1, A. Bonaiuto1, F. Trimarchi1,2,

L. Magaudda1,2, C de Gregorio2,3

1Dep. of Biomedical, Dental Sciences and Morphological and

Functional Images, Postgraduate School of Sports Medicine.

University of Messina, Messina, Italy.
2AOU Policlinico "G. Martino", Sports Medicine Unit, Messina, Italy.
3Department of Clinical and Experimental Medicine. Cardiology

Unit, University Hospital of Messina, Messina, Italy

Purpose: Differential diagnosis between athlete’s heart and hyper-

trophic cardiomyopathy (HCM) in young athletes can be challenging,

when electrocardiographic and echocardiographic findings fit into the

grey area of left ventricular hypertrophy (LVH). Pre-participation

screening programs are important in this clinical setting and some

diagnostic criteria may help physicians to discriminate between
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benign and pathological hypertrophy. Literature data indicate that

regression of LV wall thickness after detraining for at least 3 months

is a possible marker of athlete’s heart. We present a controversial case

report.

Methods: In the context of a population of young athletes (aged

between 15 and 18 years old) we studied some young males with

grey-area LVH. In particular, a 16-year-old football player with

electrocardiographic and echocardiographic findings suggestive of

(apical) hypertrophic cardiomyopathy (wall thickness 15.6 mm) was

required to withdraw their training session for a three-month period.

Results: Detraining resulted in a reduction in the apical wall thick-

ness of about 14%, and an improvement in ECG repolarization, likely

supporting diagnosis of athlete’s heart. Our indications were not to

continue with competitive sports for another 3 months, but the boy

resumed (albeit less intense) their training sessions, and he came back

8 months later for a check-up. Both ECG and echocardiographic

findings worsened again.

Conclusions: Evidence from the present report confirms the patho-

physiological complexity of LVH in some young athletes classified as

to be in the grey area of LVH. It is likely that LV wall thickness may

change with detraining also in such clinical setting.
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Oxygen uptake efficiency slope (OUES) in complex

congenital heart disease

D. Fugazzotto1, R. Tripodi1, R. Restuccia2, M.F. Panzera2,

L. Magaudda2, F. Trimarchi2, D. Di Mauro2
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2Department of Biomedical, Dental Sciences and Morphological and
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Purpose: Oxygen uptake efficiency slope is a new index of car-

diorespiratory functional reserve derived from the logarithmic

relation between oxygen uptake (VO2) and minute ventilation during

incremental exercise. The oxygen uptake efficiency slope represents

how effectively oxygen is extracted and taken into the body from the

air, and then ventilated. The OUES is endowed with several clinically

useful advantages that other indices of exercise tolerance do not have.

First, calculation of the OUES does not need maximal exercise of the

subjects. In the literature, few works exist on the use of the OUES as a

parameter to evaluate stress tolerance in complex congenital heart

disease. The goal of our study was to compare the peak OUES at VO2

in patients suffering from complex congenital heart disease (both

young and GUC)

Methods: Twenty congenital complex heart disease patients were

enrolled and performed the cardiopulmonary test with calculation of

the OUES and peak VO2, with ramp test and breath-by-breath

method.

Results: The OUES reflects the peak VO2 in the totality of the

patients as happens with other cardiovascular diseases (OUES

1100 ± 250, VO2 peak 20 ± 4 ml/kg/min) in which there is a

reduction in tolerance at the effort.

Conclusions: In our opinion, therefore, it can be used as a parameter

for exercise tolerance in patients with congenital complex heart

disease
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An integrated program of exercise and psychological-

nutritional support to improve obesity surgery

outcomes: results from a 1-year follow-up

F. Gallè1, M. Battaglini2, A. Cirella1, M. Di Dio1,
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2Hospital ‘‘Villa Betania’’, Naples

Purpose: Bariatric surgery represents an effective solution for severe

obesity; however, a great number of interventions fail due to the

unhealthy lifestyles maintained by patients after the surgical treat-

ment. In order to improve surgery outcomes, patients should be

accompanied in the post-intervention period through educational and

motivational pathways aimed to address their attitudes and behaviors

regarding diet and physical activity.

Methods: The Department of Movement Sciences and Wellbeing of

the University Parthenope and the Hospital ‘‘Villa Betania’’ in Naples

carried out a 1-year intervention based on adapted physical activity

and psychological-nutritional support to enhance the adoption of

healthy lifestyles in bariatric patients. The intervention group (n = 10)

took part to monthly sessions of nutritional education, bi-monthly

motivational sessions and bi-weekly exercise sessions; the control

group (n = 17) received treatment as usual. Both groups were eval-

uated before and at the end of the intervention through questionnaires

investigating eating behaviors and by analyzing their weight and

postural status, anthropometric features (waist and hip circumfer-

ence), and physical fitness (aerobic capacity, strength, flexibility).

These evaluations were repeated at follow-up after 1 year since the

end of the intervention.

Results: The percentage of total weight loss was higher in the

intervention group than in the control group at follow-up. All the

physical and behavioral parameters improved significantly among

participants to the intervention, who were still active at follow-up,

while controls did not show similar results.

Conclusions: A multidisciplinary motivational intervention based on

physical activity and nutritional education may be useful to enhance

bariatric patients’ awareness about the role of lifestyles in improving

surgery outcomes.

Reference
Westerveld D, Yang D (2016) Through thick and thin: identifying
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Exercise prescription in breast cancer survivors:

adjuvant therapy reduce fat mass loss

G. Mascherini, B. Tosi, C. Giannelli, P.A. Modesti,

G. Galanti

Unità di Medicina dello Sport e dell’Esercizio, Dipartimento di

Medicina Sperimentale e Clinica, Università degli Studi di Firenze

Purpose: The efficacy of physical exercise prescription as therapy in

breast cancer survivors is largely documented in literature. Unsu-

pervised exercise produces short-term improvements in physical

fitness of breast cancer survivors, but regarding the mid-term effec-

tiveness only few studies are available. The purpose of this study was

to assess the effects of an unsupervised exercise prescription program

on body composition, physical fitness and Health Related Quality of

Life of breast cancer survivors.

Methods: Forty-two (average age 52.0 ± 10.1 years) women were

enrolled.

Assessments performed at baseline and after 6 months of exercise

prescription:
• body composition (anthropometric parameters and bioimpedance

analysis);

•physical fitness: aerobic capacity by Six-Minute Walk Test (6

MWT), limbs strength by Hand Grip Test and Chair Stand Test,

flexibility by Sit and Reach Test;

•Health Related Quality of Life (SF-36).

Statistical analysis was conducted by Student’s t tests and multiple

regression.

Results: Body composition improvements:
• BMI (T0 = 27.3 ± 4.2; T5 = 26.1 ± 3.9 kg/m2; p\ 0.001);

•waist circumference (T0 = 90.2 ± 10.8; T5 = 85.3 ± 9.8 cm;

p\ 0.001);

•extracellular water (T0 = 17.5 ± 1.9; T5 = 16.8 ± 1.9 L;

p\ 0.01);

•fat mass (T0 = 25.0 ± 8.1; T5 = 22.6 ± 7.2 kg; p\ 0.001).

Physical fitness improvements:
• 6 MWT (T0 = 518.6 ± 133.0; T5 = 584.8 ± 97.2 m;

p\ 0.001);

•Hand Grip (T0 = 24.3 ± 4.8; T5 = 26.5 ± 4.5 kg; p\ 0.01);

•Chair Test (T0 = 14.5 ± 3.8; T5 = 18.3 ± 4.3 repetitions;

p\ 0.001);

•Sit and Reach (T0 = 2.6 ± 9.3; T5 = 8.5 ± 7.1 cm; p\ 0.001).

Health Related Quality of Life improvements:

• Physical Functioning (T0 = 72.7 ± 24.6; T5 = 83.7 ± 17.1%;

p\ 0.001);

•General Health (T0 = 64.7 ± 20.4; T5 = 69.1 ± 18.9%;

p\ 0.001);

•Social Functioning (T0 = 60.5 ± 24.5; T5 = 67.6 ± 22.9%;

p\ 0.05);

•Mental Health (T0 = 63.4 ± 14.8; T5 = 67.3 ± 12.5%; p\ 0.05).

The percentage change in fat mass has been associated with
adjuvant cancer therapy (intercept = - 0.016; b = 8.629; p\ 0.05).

Conclusion: An unsupervised exercise prescription program

improves body composition, physical fitness and Health Related

Quality of Life in breast cancer survivors. Longer term follow-up

studies to establish the real capacity of this program to induce long-

term changes in lifestyle are needed.

References
Azrad M, Demark-Wahnefried W (2014) The association between

adiposity and breast cancer recurrence and survival: a review of the
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Educational physical activity camp in type 1 diabetes:

Can be useful to promote an active lifestyle?
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of Pavia, Pavia, Italy

Purpose: Diabetes is a chronic metabolic disease caused by changes

in glycemic homeostasis. Physical activity (PA) improves glycemic

control and reduces the risk of chronic diabetes-related complications.

Despite this evidence, most people with type 1 diabetes do not reg-

ularly exercise, mainly due to fear of hypoglycemia during exercise.

Improving knowledge of patients in the management of the pathology

during exercise can help them to reduce factors that limit PA. The aim

of this study was to evaluate the role of an educational physical

activity camp for patients with type 1 diabetes in improving active

lifestyle.

Methods: 26 subjects (12 females, 41.5 ± 11.49 years) with type 1

diabetes attended in an educational camp focused on PA and man-

agement of glycaemia before, during and after exercise. All subjects

filled three questionnaires: ‘‘IPAQ’’ that investigates individual level

of PA, ‘‘PAID’’ that analyzes individual problems of the disease and

‘‘EMI’’ that examines the different motivations for PA practice. The

questionnaires were filled before and at the end of the camp, then after

1, 3 and 6 months. The scores of the questionnaires were analyzed by

the Mann–Whitney U test for independent data. Values statistically

significant were analyzed out using the STATA� v14 software.

Results: One month from the end of the camp, IPAQ shows that

males increased significantly their level of PA (p\ 0.05) and for both

gender, improvements continued over 3 and 6 months. Subjects who

had higher values of PAID before the camp presented lower levels of
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PA. Practice of PA increased similarly for subjects with a lower and

higher score of PAID before the camp. At least, the EMI’s results

show that for both gender achieving of ‘‘physical well-being’’ is the

most important motivation to increase PA level.

Conclusions: The current findings showed a positive impact of

educational camp on improvement of PA level. A better knowledge in

diabetes management during exercise could lead subjects to a more

active lifestyle reducing limitation factors like fear of hypoglycaemia.

The achievement of ‘‘physical well-being’’ could be useful to improve

the motivation and increase PA level. Finally, our results suggest that

PA promotion should be better focused on woman and patients with a

greater difficulties perception.
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Effects of exercise on breast cancer triple-negative cell

proliferation
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Purpose: The purpose of this study was to examine if systemic

responses to acute endurance exercise pre and post-9 weeks of

training in sedentary healthy women could modulate TNBC cell

proliferation in vitro.

Methods: 12 sedentary healthy women (age 21 ± 0.8 years, high

160 ± 4.7 cm, weight 53 ± 5.2 kg, BMI 21 ± 1.2), performed 36

indoor cycling training sessions over a 9-weeks period. Before (pre)

and after (post) this training protocol, subjects were asked to perform

a high-intensity-interval endurance cycling test (HIIT). HIIT con-

sisting in a 20 min warm up composed by four 5 min steps at 50, 60,

65 and 70% of the individual maximal power (Pmax), previously

determined by the incremental test. After warm up, subjects per-

formed ten 90 s sprints (‘‘SPR’’ steps) at 90% Pmax separated by

3 min recovery intervals (‘‘REC’’ steps) at 55% Pmax. At the end of

the last REC step subjects performed a 11th SPR step until the

exhaustion.

Blood samples were collected pre, immediately afterand 4 and 24 h

post-exercise. Sera obtained were used to supplement culture medium

for TNBC MDA-MB-231 cells to evaluate cell proliferation. TNBC

cells were seeded 20,000 cells/well in 24 wells. After overnight,

culture medium was changed with DMEM red-phenol free with

physiological concentration of glucose (0.8 mg/mL) and conditioned

with 5% of human pre/postexercise serum; after 48 h, cells were

counted by hemocytometer and trypan blue exclusion assay.

Results: Sera collected after acute endurance exercise performed pre

and post-training induced the same effect on TNBC cell proliferation;

in particular 4 h post-exercise sera, both pre and post-training, led to a

statistically significant reduction in proliferation of about 24–25%

compared to cells supplemented with pre-exercise sera (one-way

ANOVA followed by Dunnett’s Multiple Comparison Test;

p\ 0.001). The reduction of proliferation resulted from 4 h post-

exercise sera was maintained also by 24 h post-exercise sera.

Conclusions: The systematic responses indicate that acute exercise

before or after a training period in sedentary pre-menopausal healthy

women might control the cancer cell proliferation and add a positive

effect to the overall beneficial influence of exercise on TNBC.
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Purpose: The circadian rhythms produce 24-h oscillations of several

physiological variables and any irregularity of these rhythms exposes

the subject to an increased risk of metabolic syndrome. The metabolic

syndrome is a complex of correlated risk factors such as high blood

pressure, abdominal obesity, high fasting glycemia and dyslipidemia.

These risk factors expose the subject to cardiovascular diseases and

type 2 diabetes mellitus. Furthermore, there is a correlation between

circadian rhythms of many variables and metabolic syndrome. Aim of

the study was to assess the Rest-Activity circadian Rhythm (RAR) in

women with metabolic syndrome in relation to BMI.

Methods: We recruited 49 adult women with metabolic syndrome

from Fondazione IRCCS, Istituto Nazionale Tumori. All participants

underwent a continuous 7-day actigraphic monitoring to detect the

RAR. The participants were divided into three groups referring to

their BMI: group 1, with BMI between 25 and 30 (n = 18); group 2,

with BMI between 30 and 35 (n = 23); group 3 with BMI[ 35

(n = 8). All data were analyzed by single cosinor method to obtain the

rest-activity circadian rhythm parameters: MESOR (M), amplitude

(A) and acrophase (Ø). Afterwards, we applied the mean cosinor

method to the three groups.

Results: We found a statistically significant differences for MESOR

(M group 1 = 269.8 vs M group 2 = 226.9; p\ .05) and amplitude

(A group 1 = 212.1 vs A group 2 = 171.8; p\ .05) between group 1

and 2 (ANOVA).

Conclusions: These results show a reduction of MESOR and

amplitude in relation to increase of BMI.
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Purpose: Baskin is a new discipline included in basketball, with the

purpose to allow different people (men and women, younger and

elderly, people with or without disabilities) to play together. The aim

of this study was to evaluate the sleep quality before and after a

Baskin match in individuals with Down syndrome.

Methods: We recruited 10 adolescents (mean age 17.6 ± 3.2 years)

with Down syndrome, 7 males and 3 females. According to the reg-

ulations of Baskin, 8 subjects played in the Role 3, a dynamic player

that can run all over the playground, and 2 subjects in the Role 2, a

static player called Pivot.

All the participants underwent to an actigraphic monitoring to eval-

uate the sleep quality during the night before (night-PRE) and the

night after (night-POST) the Baskin match. The following sleep

parameters were evaluated both for the night-PRE and the night-

POST: Actual Sleep Time-AST, Sleep Efficiency-SE, Sleep Latency-

SL, Movement and Fragmentation Index-MFI, Immobility Time-IT,

and Moving Time-MT.

Results: All the participants showed a deterioration of sleep quality

during the night-POST. The SE (night-PRE: 85.4 ± 4.3%; night-

POST: 76.8 ± 5.4%; p = 0.05), and IT (night-PRE: 85.3 ± 8.0%;

night-POST: 77.4 ± 5.3%; p = 0.03), representative for restful sleep,

decreased. On the contrary, the MFI (night-PRE: 33.7 ± 8.5; night-

POST: 51.6 ± 9.9; p = 0.02), and MT (night-PRE: 14.7 ± 8.0%;

night-POST: 22.6 ± 5.4%; p = 0.03), representative for fragmented

sleep, increased.

These results showed a worsening in sleep quality in the night after

the Baskin match, both for Role 3 and Role 2.

Conclusions: The reason of this sleep worsening should be more

investigated, by assessing also cardiovascular modifications, in terms

of the sympathetic-vagal balance.
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Purpose: Rest-activity circadian rhythm (RAR), which is the

expression of the locomotor activity level in the 24 h, is used as a

marker of the circadian timing system (CTS). Many studies showed

the presence of a bidirectional link between RAR and cancer: a dis-

rupted RAR have been associated with higher cancer incidence; on

the other hand, cancer progression was accelerated in patients with an

altered RAR. The aim of this study was to analyze RAR in a popu-

lation of breast cancer (BC) survivors, 5 years after diagnosis,

compared to healthy individuals.

Methods: A total of 28 women volunteered to be part of the study.

Fifteen of them were patients with BC diagnosis (BC-Group) and

other thirteen participants acted as sex-, age-, and BMI-matched

controls (Ctrl). All 28 participants were subjected to the following

detections: height and body mass to calculate BMI; systolic and

diastolic blood pressure; heart rate by an electronic sphygmo-

manometer; glycemia, total cholesterol, high density lipoproteins, low

density lipoproteins and triglycerides; continuous 5-day actigraphic

monitoring (during week days) to detected the RAR.

Results: The anthropometric, cardiovascular and blood chemistry

characteristics were homogeneous in BC-Group and Ctrl. No signif-

icant differences were observed between the two groups for all

parameters. The single cosinor method revealed statistically signifi-

cant RAR (p\ 0.001) in all participants. The population mean

cosinor applied to BC-Goup and Ctrl revealed the presence of a

significant circadian rhythm in both groups (p\ 0.001). MESOR and

amplitude resulted significantly different between the two groups:

MESOR (194.6 vs 276.4 a.c. in BC-Group and Ctrl, respectively;

p\ .001) and amplitude (157.9 vs 222.6 a.c.in BC-Group and Ctrl,

respectively; p\ .001) was significantly lower in BC-Group com-

pared to Ctrl.

Conclusions: The women with BC, at 5 years after diagnosis, showed

lower activity levels compared to healthy controls.
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Purpose: Falls prevention interventions are a priority for public

health systems in order to reduce falls-related high costs. The

University Hospital of Palermo promoted the ‘‘Passiata Day’’ model,

an initiative of the Department of Geriatrics that provided a 1-h walk

for once a week in a park of Palermo. It was guided by a graduate in

physical education and a medical doctor. The aim of this study was to

evaluate posturographic parameters in a sample of elderly including a

group of subjects that had been walking regularly in the ‘‘Passiata

Day’’ model for 6 months and a group of sedentary elderly subjects.

Methods: A number of 109 older people were recruited at the

University Hospital of Palermo and divided into the following groups:

the physical activity group (PAG: n = 75; age 70.87 ± 7.09 years;

height 160.75 ± 7.38 cm; weight 70.71 ± 13.87 kg) and the seden-

tary group (SG: n = 34; age 75.5 ± 9.43 years; height

157.32 ± 19.60 cm; weight 70.94 ± 21.64 kg). All participants

performed a stabilometric test in two different conditions: with eyes

open (EO) and with eyes closed (EC) using the freeMed�

baropodometric platform and the freeStep� software (Sensor Med-

ica�; Guidonia Montecelio, Roma, Italia). In accordance with the

Romberg test, subjects were required to stay in a standing position for

51.2 s with feet placed side-by-side forming an angle of 30� and both

heels were 4 cm apart. The parameters considered were: Sway Path

Length (SPL) of the CoP; Ellipse Sway Area (ESA); CoP coordinates

along the frontal (DX; X-mean) and sagittal (DY; Y-mean) planes.

Mean values and standard deviations were calculated using Statistica

Software 12 (StatSoft�, TIBCO� Software Inc, Palo Alto, CA, USA).

Differences between groups were analysed via t tests for comparisons.

The alpha level was set at p\ 0.05.

Results: The stabilometric evaluation with EO did not show any

significant differences (p[ 0.05) between the PAG and SG for all the

posturographic parameters. Instead, as concerns the EC condition, we

found a significant difference in ESA (p = 0.01), DX (p = 0.002), DY
(p = 0.02) of the CoP in the PAG compared to the SG.

Conclusions: Our results showed that a leisure-time physical activity

improve balance in elderly, in particular in stress conditions as with

EC. Indeed, the PAG showed significantly lower postural sway

parameters when compared to SG. This indicates that walking regu-

larly can increase proprioceptive capacity in elderly in order to

prevent the risk of fall.
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2Università di Roma Tor Vergata, Roma, Italia;
3Accademia Nazionale di Cultura Sportiva

Purpose: To investigate the motor activity program effects in elderly

people, based on the practice of an adapted and controlled team game

for the elderly: the Skymano and the effects on the improvement and/

or maintenance of the elderly people physical abilities

Methods: 235 subjects (70.5 ± 6.1anni), 31 men, divided into three

groups. An experimental group SG (96 subjects) that practices the

sports game skymano, a gymnastic group GG (94 subjects) that

practices general gymnastics and a GC control group (44 subjects)

that doesn’t practice motor activity.

The two gym groups practice activities twice a week (500 per session)
for 8 months. The tests evaluate the flexibility of the chain back

muscle, balance, the abdominal, legs and hadgrip strength. The

groups, in baseline, are homogeneous in them motor skills analyzed.

Results: Descriptive statistical procedures are presented as mean and

the percentage changes (D%) were calculated for each study group

((Media Post - Media pre)/Media Pre) 9 100. The significance level

were performed of p\ 0.05.

Abdominal and lower limb strength are improved with the same

intensity: lower limb strength: GS D6% (p\ 0.01) GG D5%
(p = 0.02), CG D-6% (p = 0, 01); abdominal strength SG D 5%

(p = 0.01) GG D6% (p = 0.04), CG D-2% (p = 0.2); Flexibility: SG

D13% (p = 0.1) GG D29% (p\ 0.01), CG -1% (p = 0.4). Important

results are in the handgrip test SG D3% (p = 0.02); GG D-1%
(p = 0.2) and CG D-2% (p = 0.2), and in balance: SG D26%
(p = 0.02) GG D16% (p = 0.04) and CG D2% (p = 0.4).

Conclusions: Both motor protocols have made significant improve-

ments in motor skills in elderly who generally undergoing a

physiological decline. The skymano game has detected a gymnastic

practice for the balance and the handgrip strength ensuring fun and

socialization in the elderly
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Purpose: Physical exercise (EX) provides benefits for cancer sur-

vivors, such as improvement of quality of life, cancer-related fatigue,

health-related skills [1]. Despite the evidences, most cancer survivors

are sedentary or insufficiently active [2]. The purpose of this study is

to provide an assessment of EX preferences in cancer survivors.

Methods: A questionnaire to assess EX preferences, physical activity

(PA), demographic and health information, was developed for use in

cancer survivors. A representative sample of patients from the Med-

ical Oncology Unit of the Verona Hospital were asked to

anonymously complete the questionnaire in April-June 2018. PA

behavior was assessed by leisure score index (LSI) from the validated

Godin’s Leisure Time Exercise Questionnaire (GLTEQ) [3]. EX

preferences questions were drawn from Jones and Courneya ques-

tionnaire [4].

Results: The percentage of patients that resulted sufficiently active,

with a LSI[ 23, was low, only 7%. More than half of the patients

(51%) expressed strong interest to start a physical exercise program.

Another 29% expressed less stronger but still interested in partici-

pating in a EX program.

Regarding the preferred source of PA information, ‘‘the oncologist’’

was the preferred category (49%) followed by physiotherapist (27%).

The preferred way of information delivery was ‘‘face-to-face’’ (77%)

followed by no particular preferences (14%).

Working out in groups was preferred by 42% of patients, whereas

26% choose an individually supervised home program. The preferred

composition of EX group was with ‘‘other cancer survivors’’ (27%).

The favorite place to exercise was outdoors (32%) and a fitness center

for adapted physical activity (28%). Two times/week (45%), and

three times/week (31%) were the preferred EX frequencies. ‘‘Mild’’

was the preferred EX intensity (56%), followed by ‘‘moderate’’

(39%).

Conclusion: Very few cancer survivors were found sufficiently

active, but about 80% were willing to start EX programs. This pre-

liminary results encourages intervention studies to improve PA in

cancer survivors offering multiple options based on patient’s EX

preferences.
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Purpose: Obesity is one of the biggest risk factors for health. The

American College of Sports and Medicine (ACSM) recommends

150 min of moderate or 60 min of intense daily exercise in order to

counteract the fat accumulation (1). The aim of the present study was

to investigate the effects of a short-term High Intensity Interval

Training (sHIIT) protocol compared to the classical Steady State

Training (SST) on weight-loss, on body composition and on regular

physical exercise compliance.

Methods: 18 sedentary subjects (18–30 years; 25 C BMI B 30) were

randomized into 2 groups: 8 subjects (3 males and 5 females) were

assigned to the sHIIT group and 10 subjects (6 males and 4 females)

were assigned to the SST group; 5-min warm up and 20-min resis-

tance training (leg press, lat machine, chest press, crunch base—

3 9 12, 60–70% 1-RM, each) were common to both training

protocols.

sHIIT protocol: the cardiovascular training session (8 min) was

divided into 4 stages; each stage had 30 s at 140% of the maximum

intensity reached in the incremental test (HR C 90% HRmax) and

90 s of active recovery, performed at 25% of the maximum intensity

reached in the incremental test. SST protocol: the continuous car-

diovascular training session (30 min) was performed at 60–70% of

the predicted theoretical HRmax. Body composition (Girth Method),

VO2 max (Single Stage Treadmill Walking test) and 1-RM were

determined at T0 (baseline) and T1 (6 weeks) for all participants.

Results: After 6 weeks of sHIIT and SST training, a decrease in BMI

(p\ 0.001), % fat mass (p\ 0.05) and abdominal circumference

(p\ 0.05) and an improvement of VO2max (p\ 0.001) were

observed in all exercised subjects with no significant differences

Table 1 Analysis of randomized controlled trials on physical activity in advanced lung cancer

Authors Sample Design Exercise intervention Results

HENKE CC et al.,

Support Care

Cancer 2014

46 advanced-stage

lung cancer

patients

receiving

chemotherapy;

Conventional

physiotherapy vs

special

physiotherapeutic

training 29 pts

completed trial (18 in

experimental group)

Implementing daily endurance

and strength training

Significant improvements

in physical function

scores, self-reported

symptoms, and

exercise tolerance

CHEN MH et al., Br

J Cancer 2015

116 lung cancer

patients (10

receiving

systemic

therapy)

Walking exercise group

(n = 58) or a usual-

care group (n = 58)

26 pts completed

12-week programme

12-week exercise programme

that comprised home-based,

moderate-intensity walking

for 40 min per day, 3 days

per week, and weekly

exercise counselling

Effects of the exercise

programme on

anxiety, depression

and cancer-related

symptoms

DHILLON HM et al.,

Ann Oncol 2017

112 lung cancer

patients (56

assigned to each

group)

Usual Care (nutrition and

PA education

materials) or

experimental

intervention

EX: UC plus 2-month supervised

weekly PA and behaviour

change sessions

No difference was seen in

fatigue or QOL
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between the 2 protocols. The compliance at the end of the study was

2.8d*week-1 for sHIIT vs 2.3d*week-1 for SST protocols, respec-

tively. Further, 4 subjects (3 m and 1f) belonging to SST group did

not complete the program.

Conclusion: Our preliminary results indicate that both sHIIT and SST

protocols gave the same outcome on BMI reduction and body com-

position; sHIIT protocol resulted in a better compliance to regular

exercise program compared to the classical SST protocol.

Acknowledgements: We thanks Palestra ADS Ardor, Naples for the

kindly collaboration.
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Purpose: In the last decades, the benefits of physical exercise for lung
cancer patients are widely described in prevention, preoperative and

rehabilitation settings.

Physical exercise for advanced stage lung cancer patients is a less

explored area.

Exercise training offers great promises in this setting, including

improvements in physical functioning and quality of life and con-

trasting the ‘‘vicious circle’’ of dyspnea.

Recent clinical practice guidelines recommend physical activity

for cancer patients, however evidence has not translated into clinical

practice in advanced lung cancer.

Methods: A systematic literature review has been conducted to

identify specific published randomized controlled trial (RCT) and

evaluate the barriers to include physical activity into multidisciplinary

management of advanced lung cancer.

Results: Three RCT have been included in the analysis and sum-

marized in Table 1.

Results are promising, but should be viewed cautiously due to small

sample sizes and the differences in patient characteristics and treatments.

Conclusions: Emerging data underline the effects of physical activity

and exercise training on clinical outcomes in advanced lung cancer

patients. Several clinical trials are ongoing (i.e. EXHALE and

EMBRACE-ClinicalTrials.gov).
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Purpose: Several studies have been assessed children with GH

deficiency in exercise testing. It is known that physical activity

increases GH secretion. Muscular strength, power and postural

characteristics represent health-related fitness characteristics. The

purpose of the present study was to investigate the influence of

physical activity in GH-deficient young patients on posturographic

parameters and muscular characteristics.

Methods: A number of twenty-two (13 males and 9 females) children

affected by GH deficiency were recruited in Palermo University

Hospital and divided into the physical activity group (PAG: n = 14;

age 14.92 ± 1.97 years; height 147.57 ± 11.86 cm; weight

42 ± 11.41 kg) with C 3 consecutive years of physical activity

background and the sedentary group (SG: n = 8; age

16.37 ± 3.70 years; height 138 ± 15.04 cm; weight

38.88 ± 16.43 kg). All subjects completed the protocol assessment

that included the following evaluations: a baropodometric test using

the freeMed� baropodometric platform and the freeStep� software

(Sensor Medica�; Guidonia Montecelio, Roma, Italia), a hand grip

test through a mechanical dynamometer (Kern Map model 80K1—

Kern�, Kern & Sohn GmbH, Balingen, Germany) and a Sergeant test.

Mean values and standard deviations were calculated using Statistica

Software 12 (StatSoft�, TIBCO� Software Inc, Palo Alto, CA, USA).

Differences between groups were analysed using a t test. The p-value

was set at p\ 0.05.

Results: The baropodometric test showed a significant difference

(p\ 0.05) between PAG and SG for forefoot-rearfoot distribution for

both feet. In particular, our data showed higher significant load

pressure on right forefoot as well as on left forefoot in PAG compared

to SG. For the hand grip test, PAG results showed higher levels

statistically significant (p\ 0.05) respect to SG. As concern the

Sergent test, any significant difference was found (p[ 0.05). Finally,

variable associations were tested by Pearson’s coefficient of corre-

lation showing a significant positive correlation between Sergeant test

values and right forefoot load pressure in PAG (r = 0.58, p\ 0.05).

Conclusions: Our results suggest that in GH-deficient children

physical activity may induce to higher muscular strength levels and

influence baropometric characteristics. Considering the results of this

study, we deem necessary to conduct further investigations regarding

the relationships among physical exercise and GH deficiency.
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Purpose: Adiponectin is an insulin-sensitizing, anti-atherogenic, anti-

inflammatory hormone circulating at different oligomerization state

(HMW, MMW and LMW). The HMW represent the most biologi-

cally active oligomers. Cystic fibrosis (CF) is a respiratory genetic

disease with a progressive decline of lung functions. Recently, we

demonstrated that physical activity improves CF outcome. In this

study, we characterized levels of total adiponectin and its HMW

oligomers in adult CF patients that performed physical exercise.

Methods: 116 CF patients and 98 ageand sex-matched controls were

recruited. Patients were divided into two groups (58 versus 58) on the

basis of supervised physical activity performed in the last three years.

In the serum of patients and controls, total adiponectin and its HMW

levels were measured by ELISA and western blot.

Results: Total adiponectin and its HMW levels are significantly more

expressed in CF patients compared to health and matched population.

Physical exercise significantly improves lipid and glycemic profile in

CF patients. Furthermore, the levels of total adiponectin and its HMW

oligomers decrease in CF patients that performed physical activity.

Finally, total adiponectin resulted negatively correlated to lipid profile

as well as to FEV% decrease in CF patients that performed physical

activity.

Conclusions: Our results demonstrated that a regular physical activity

has metabolic and anthropometric advantages in CF patients. Among

these, total Adiponectin serum concentrations and its HMW. Fur-

thermore, the negative correlation of adiponectin to lipid profile in CF

patients as well as to FEV % decrease indicates that this adipokine

may be considered an inflammatory biomarker in CF disease.
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Purpose: In addition to common physical-health benefits, a good

fitness condition has been associated with improvements in cognitive

functions, in particular in processes involved in executive control

such as selection, scheduling, perception, memory, and action [1].

Among them, working memory (WM), defined as the limited capacity

storage system involved in the maintenance and manipulation of

information over short time spans, is linked to several complex

cognitive functions and has important implications in children’s

ability to acquire knowledge and new skills [2].

Despite the wide use in the Italian scholar system of field tests such as

the 12 min-walk/run test (12mWR) to evaluate individual maximal

oxygen uptake [3], the students’ population fitness condition was

never associated to WM performance.

Therefore, the aim of this study was to investigate the correlation

between the 12mWR and WM performance in young healthy subjects

in school age.

Methods: Thirty participants (16 females, mean age 18 ± 5 years,

range 10–24) performed two WM tasks, namely the Paced Auditory

Serial Addition Test (PASAT) and the Symbol Digit Modalities Test

(SDMT) and a walk/run test of 12 min. Subjects were asked to cover

the longest distance in 12 min, and they were free to adjust their

speed.

PASAT test was administered through an audio track reproduced by a

personal computer. The audio track was composed by sixty stimuli

applied at the distance of 3 s each other. In the SDMT participants

had to pair specific numbers with given geometric figures in 90 s. The

results of two repetitions of PASAT and SDMT were averaged and

then normalized on years of education.

Statistical analysis included Pearson’s correlation between the

12mWR, age and the normalized scores obtained at the WM tasks.

Results: Mean 12mWR performance was 2106 ± 96 m, whilst mean

WM scores were 47.96 ± 2.70 for PASAT and 69.23 ± 2.42 for

SDMT. We found significant correlations between the 12mWR and

PASAT (r = 0.46, p = 0.009) and between the 12mWR and SDMT

(r = 0.43, p = 0.017). No significant correlations were observed

between age and the cognitive tests, nor between age and the

12mWR.

Conclusions: The present findings suggested that the 12mWR is a

good predictor of WM performance. The easy administration and the

strong correlation with cognitive functions make the 12mWR a rec-

ommended indicator of academic achievement of students and a

suggested tool to use in order to schedule personalized school activity.
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Purpose: In women with breast cancer (BC), obesity and overweight,

the main cause of oxidative stress, are associated with cardiovascular

risk. The use of non-pharmacologic strategies, such as water-based

aerobic exercise and herbal supplementation could represent effective

means to prevent diseases without any side effects caused by oxida-

tive stress. Thus, the purpose of this study was to investigate the effect

of a six-week, water-based exercise with and without ginger supple-

mentation (Zingiber officinale) on double product (DP), oxidative

stress in obese women with BC.

Methods: Forty women with breast cancer (age 48 ± 5.4 years; body

mass 76 ± 9 kg; fat mass 41.8 ± 4%; body mass index

31.3 ± 3.7 kg/m2) have been voluntarily recruited to participate in

study. Participants were randomly assigned to four groups of 10

people each: placebo, water-based exercise, ginger supplement and

water-based exercise combined with ginger supplement. Subjects in

the ginger and the combined groups received 4 capsules per day for

6 weeks, each capsule containing 750 mg of ginger supplement. The

progressive water-based exercise training program was performed in

the range between 50% and 75% of heart rate reserve, 4 times a week

for 6 weeks. The blood sampling was collected before and after the

6-week treatment to assess blood markers. To assess the glutathione

peroxidase (GPx), malondialdehyde (MDA) and nitric oxide (NO)

levels and other biochemical analyses, the ELISA method was used.

The level of significance was set at a B 0.05.

Results: Although the ginger supplementation and the water-based

exercise resulted in a reduction in DP rest and MDA levels and an

increase in GPx and NO compared to baseline, combined group

showed significantly larger positive effect in all the outcomes, com-

pared to the water-base exercise or ginger supplement alone.

Conclusions: Non-drug strategies, such as water-based exercise and

ginger supplementation may play an important role in improving the

quality of life in obese women diagnosed with BC by reducing cel-

lular inflammation and stress.
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Purpose: Recent studies show that physical activity can counteract

the side effects of immunosuppression: weight gain, cardiovascular

and metabolic diseases. The goal of this study is to demonstrate that

physical activity may be a key therapy for achieving the wellbeing of

the patient transplanted.

Methods: The Center for sports medicine after a basic evaluation,

will direct the patient to a gym certified on the territory where, a

graduate in sports science trained, will follow the patient and will help

you choose a physical activity with supervision (in the gym); Unsu-

pervised (home); Recreational or competitive sports.

Training sessions should be minimum 3 for week, divided into 30 min

of aerobic activity (intensity that matches your aerobic threshold) on a

30 min aerobics machine or free body and muscle strengthening with

2 series from 15–20 reps per muscle group.

Results: After 1 year youwill notice the following changes: Increase in

muscle strength; Increased bone density; Improving the functioning of

the graft; Weight decreased; Decreased levels of cholesterol; Decrease

the development of chronic diseases due to immunosuppressive therapy.

Conclusions: Transplant centers, should direct their patients, already

selected, to benefit from an exercise program prescribed by a specialist in

sports medicine, with the aim of promoting physical activity to improve

the health conditions and quality of life of organ transplant patients.

References
Macdonald JH, Kirkman D, Jibani M (2009) Kidney transplantation: a

systematic review of international and observational studies of physical

activity on intermediate outcomes. Adv Chronic Kidney Dis

European Directorate for the Quality of Medicines of healt Care

(EDQM). European Council’s Committee on Organ Transplantation

(CD-P-TO)

Sport Sci Health (2018) 14 (Suppl 1):S1–S99 S53

123



SATURDAY ORAL SESSION II

MOVEMENT LEARNING AND PSYCHOPHYSIO-
LOGICAL DEVELOPMENT

111 ML K

Predictability, variability and individual styles

in throwing

A. d’Avella1,2, A. Maselli2, P. Tommasino2, B. Cesqui3,

M. Russo3, F. Lacquaniti2,3

1Department of Biomedical and Dental Sciences

and Morphofunctional Imaging, University of Messina, Italy;
2Laboratory of Neuromotor Physiology, Fondazione Santa Lucia,

Rome, Italy;
3Centre of Space Bio-medicine and the Department of Systems

Medicine, University of Rome Tor Vergata, Italy

Purpose: Sensorimotor control is often investigated in laboratory

settings using controlled experimental paradigms and simple tasks

involving a few degrees-of-freedom. Whether the control strategies

uncovered in simple tasks are also valid to solve complex sensori-

motor problems such as those encountered in many sports is an open

question. Prediction and coordination of many degrees-of-freedom in

naturalistic and unconstrained conditions may allow for potentially

multiple solutions and different individual strategies. We aimed at

characterizing how the predictability and the variability of throwing

actions are related to individual styles.

Methods: We recorded whole-body kinematics from twenty non-

expert participants performing unconstrained overarm throws at four

different targets placed on a vertical plane. To characterize individual

throwing styles and the spatiotemporal structure of the information

embedded in the kinematics of the throwing action about the outgoing

ball direction, we introduced a novel dimensionality reduction tech-

nique. To assess how variability in throwing affects performance we

developed a novel method to identify different components of per-

formance considering the individual distributions of ball release

parameters.

Results: Throwing actions differed considerably across individuals

and could be classified in a limited number of styles using a low-

dimensional representation of whole-body kinematics. For most par-

ticipants it was possible to predict the region where the ball hit the

target plane, with an accuracy above 80%, as early as 400–500 ms

before ball release. The spatiotemporal structure of throw pre-

dictability differed across individuals and the body parts that provided

the most informative cues about the action outcome varied with the

throwing style and during the time course of the throwing action.

Throwing performance also differed considerably across individuals

and could be related to individual choices of mean ball release

parameters, noise, and alignment of the release parameter covariance

with the local curvature of the performance function.

Conclusions: Novel analytical methods to compactly represent and

classify whole-body actions and to assess the impact on performance

of action variability allow to characterize predictability, variability,

and individual styles in throwing.

Reference
Maselli et al (2017) Where are you throwing the ball? I better watch

your body, not just your arm! Front Hum Neurosci 11:505
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Motor unit conduction velocity at different joint angles

M. Cogliati, A. Cudicio, C. Orizio, F. Negro

Department of Clinical and Experimental Sciences, University

of Brescia, Italy

Purpose: The aim of this study was to evaluate the dependence of

motor unit conduction velocity (MUCV) on the length of the muscle.

Methods: Muscle length was modified considering three different

ankle angles: 90�,110� and 130�. For each angle the maximal vol-

untary contraction (MVC) was measured during static ankle

dorsiflexion. High-density surface electromyography (HD-sEMG, 128

channels) was recorded from the tibialis anterior muscle (TA) in six

young individuals. Subjects executed a volitional effort in which the

output tension changed in a trapezoidal ramp fashion (15 s transient

and 40 s steady contraction). Two levels of steady contraction were

investigated: 10% and 20% of MVC. Using a novel decomposition

technique based on HD-sEMG processing (Negro et al. 2016), the

individual MUCV values were estimated during the trapezoid steady

part. The decomposition was performed at each ankle angle inde-

pendently, and the MU action potentials were not tracked across

different muscle lengths.

Results: MVC mean values at 90� and 130� were 91.78% and 78.77%

of 110� value respectively. Considering that there was no statistical

difference between the MUCV estimations calculated at 10 and 20%

MVC, the values were grouped. The average CV was 4.00 ± 0.54 m/

s for 90�, 3.88 ± 0.19 m/s for 110� and 3.77 ± 0.37 m/s for 130�.
One-Way Anova analysis showed a weak effect between the three

conditions (P = 0.04).

Conclusion: MUCV changes were weakly related to the different

muscle lengths. Explanation of our results should consider that the

muscle fiber can be approximated as a constant volume system and

that, from the cable theory, the smaller the diameter the lower the CV

is. On these bases, the reduction of muscle fibers transverse diameter

during muscle elongation when the ankle angle increases from 90� to
130� could be a possible explanation for our results.

Reference
Negro F et al (2016) J Neural Eng 13(2):026027
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The comprehension of grapho-motor skills, related

to motor behavior, age and gender in school children

D. Bondi1,2, S. Di Sano2, T. Pietrangelo1,2

1Functional Evaluation Laboratory, University ‘‘G. d’Annunzio’’

of Chieti-Pescara, Italy;
2Department of Neuroscience, Imaging and Clinical Science,

University ‘‘G. d’Annunzio’’ of Chieti-Pescara, Italy

Purpose: This study was aimed to evaluate the grapho-motor skills in

school children with a technological device, and to correlate them

with motor control, functional performance and motor behavior,

taking into account the gender variable, the anthropometric charac-

teristics and the sport participation.

Methods: We used a tablet pc to assess the figure-tracing skills

(number of strokes, pressure of pen, average speed and oscillations of

lines drawn with respect to the reference line), among 80 school-

children of 2nd (25 females and 23 boys) and 4th grade (15 females

and 17 males). We also assessed the motor coordination (with KTK
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test), the static postural control (with a baropodometric–stabilometric

platform), BMI (Body Mass Index) and handgrip strength, and asked

for sport engagement.

Results: We found several differences in the class and gender com-

parisons. Handgrip strength influenced the strategies to accomplish

the grapho-motor task. Sport participation influenced the outcomes.

The different domains of subject’s profile and motor behavior showed

specific relations.

Conclusions: Findings showed that static postural control, body

coordination, strength and grapho-motor skills are separately con-

noted and undergo different developmental models. Sport

participation worth to be taken into account. Gender and age variables

are strongly related to the motor behavior and demonstrate their effect

in several ways, concerning different domains.
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Tool dependent motor imagery effects on primary

motor cortex excitability in expert fencer

M. Biggio1, A. Bisio1, S. De Alti1, P. Ruggeri1, M. Bove1

1Department of Experimental Medicine, Section of Human Physiology

and Centro Polifunzionale di Scienze Motorie, University of Genoa,

16132, Genoa, Italy

Purpose: It is known that handling the sport-specific implement

during motor imagery (MI) affects this mental process in athletes

inducing a better isochrony between real and imagined movement and

a facilitation in cortical excitability (Fourkas et al. 2008; Bisio et al.

2014; Wang et al. 2014). In the present work we tested whether, in a

group of fencers, the èpèe strong predictor of cardiovascular disease

and mortality [1] and often coexists with other cardiovascular risk

factors, such as obesity. Previous studies on obese populations have

shown improvements in parasympathetic reactivation following

3–6 months of exercise and diet interventions [2]. The aim of this

study was to evaluate the effects of a 3-week exercise and nutritional

inpatient intervention program on parasympathetic reactivation indi-

ces in severe obese adults.

Methods: 36 obese adults (12M–24F, 46.3 ± 12 years,

41.44 ± 5.33 kg/m2), without major cardiovascular or neurologic

disease, performed a maximal cardiopulmonary exercise test (CPET)

on a cycle ergometer before and after the 3-week intervention, which

included supervised aerobic and resistance exercise (80–120 min/day

at low-moderate intensity, 5–6 days/week) combined with a nutri-

tional caloric deficit of 800–1000 kcal/day. Parasympathetic

reactivation was assessed in the post-exercise period (120 s) through

the analysis of short-term time constant of heart rate recovery (HRR)

(T30 min), HRR indices (HRR60s and HRR120s) and the recovery of

heart rate variability (HRV) indices (root mean square of successive

differences of R–R intervals, RMSSD).

Results: After the intervention a significant decrease in T30 min

(from 259.1 ± 101.7 to 220.6 ± 78.2 s, D% = - 14.88, p = 0.003)

with a concomitant significant increase in HRR60 s (from 29.1 ± 9.5

to 32.8 ± 10.0 bpm, D% = 12.55%; p = 0.004) and HRR120 s (from

45.7 ± 11.4 to 53.0 ± 13.0 bpm, D% = 16.10%, p\ 0.001) were

reported. Similarly, RMSSD was significantly higher at 60, 90 and

120 s after the program (p\ 0.05).

Conclusions: Improved HR and HRV recovery indices after maximal

CPET denoted faster parasympathetic reactivation following the

intervention. For the first time this study showed that improvements in

ANS function can be obtained in severe obese patients in just 3 weeks

of supervised exercise and nutritional intervention.

References
1. Qiu S et al (2017) JAHA 6(5)

2. Nagashima J et al (2010) Am J Cardiol 56(1):79–84
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Cognitive cost and brain activity during dual tasks:

an fNRIS study in young adults

L. Pedullà1, A. Bisio1, L. Bonzano2, P. Canepa1,

S. Adascalitei1, G. Brichetto3, M. Bove1

1Dipartimento di Medicina Sperimentale, Università di Genova,

Genova, Italia;
2Dipartimento di Neuroscienze, riabilitazione, oftalmologia, genetica

e scienze materno-infantili, Università di Genova, Genova, Italia ;
3Area di Ricerca Scientifica, Associazione Italiana Sclerosi Multipla,

Genova, Italia

Purpose: During sport competitions, athletes are engaged in simul-

taneous execution of motor and cognitive tasks (dual tasks, DT), with

possible occurrence of cognitive-motor interference (CMI) [1], i.e., a

reduction of the outcome quality during DT, which could compromise

their performance.

Identifying sounds from the field and performing fast mental opera-

tions are cognitive demands frequently present in many sports, but

their different impact on athletes’ performance has never been com-

pared. Moreover, the neural mechanisms underlying CMI are still

unclear [2]. Cognitive DT cost (i.e., performance at [single task –

dual task]/single task 9 100) is an index that can help understanding

the strategies adopted by athletes during the competition, and thus

providing indications for better training programs.

Aim of the study was to investigate CMI and the neural substrates

activity during DT in young adults.

Methods: Five subjects (3 males, mean age = 31 ± 2 years) were

evaluated while performing two motor tasks, i.e., walking on straight

and curvilinear paths, and two cognitive tasks, namely a discrimina-

tion task dealing with the identification of different sounds from the

surrounding environment and a serial subtraction task. The combi-

nation of motor and cognitive tasks composed the DT paradigms and

cognitive DT cost was calculated. During all single and DT condi-

tions, brain activity was evaluated by means of a functional near

infrared spectroscopy (fNIRS) system, an innovative portable tool

allowing to detect cortical activation during movement.

Results: We observed negative cognitive DT cost (indicating better

performance during DT compared to single task) during the sound

identification task, either in straight and curvilinear paths. Conversely,

serial subtraction performance decreased in DT conditions, as indi-

cated by positive DT cost values.

Further, fNIRS contrasts revealed that the neural DT cost was asso-

ciated with activity of sensorimotor and associative parietal areas for
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the serial subtraction task, and with the premotor area for the sounds

identification task.

Conclusions: Attention to the sounds from the environment seems to

improve during a concurrent motor task and showed a low neural DT

cost. On the other hand, since computational demands impacted on

participants’ performance, training programs in order to improve this

expertise during DT could be useful to reduce CMI and neural DT

cost during open skill sports.

Acknowledgements: This study was supported by the Italian Multi-

ple Sclerosis Foundation (2016/B/4).
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Topographical organization of human red nucleus

as revealed by connectivity-based segmentation:

implications in motor control

A. Cacciola1, G. A. Basile1, A. Favaloro1, S. Bertino1,

L. Magaudda1, G. Anastasi1, A. Duca2, D. Milardi1,2,
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2IRCCS Centro Neurolesi ‘‘Bonino-Pulejo’’, Messina, Italy

Purpose: To explore structural connectivity and topographical

organization of the Red Nucleus (RN), key structure in the neural

control of motor function. The Red Nucleus (RN) is a large nucleus

located in the ventral midbrain. In monkeys, it is subdivided into a

small caudoventral magnocellular part (mRN) and a large rostrodorsal

parvicellular part (pRN).These distinct structural regions are part of

functionally different networks, both important in motor learning and

control: mRN receives projections from motor cortex, interposed

nuclei and the spinocerebellum and regulates skilled movements of

the distal upper limbs via the rubrospinal tract; pRN is part of the

dento-neorubro-olivary loop involved in motor learning and memory

of motor parameters. In humans, less is known about its structural

organization and hypotheses about its functions remain highly spec-

ulative yet, despite functional neuroimaging studies suggest its

involvement in complex motor functions.

Methods: Herein, we use high-quality 3T structural and diffusion

MRI data from the Human Connectome Project (HCP) and CSD

tractography with a connectivity-based segmentation approach, in

order to identify topographically distinguished subregions of the RN

according to their different cortical and subcortical connectivity

profiles.

Results: We tracked connections of RN both with inferior olivary

nuclei (IONs), interposed nuclei (INs) and dentate nuclei (DNs), as

well as with frontal motor and associative cortices.

We found that each RN can be subdivided according to its connec-

tivity into two clusters: a large dorsolateral one, more connected with

DNs and IONs, and a smaller ventromedial one, more connected with

IN. Topographical organisation of connections between cortical areas

and these two clusters was also evaluated.

Conclusions: Our results are in line with previous literature and could
represent a step toward a better understanding of how RN exerts its

motor control functions in humans.
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Small Sided Games versus Match Play: comparison

of external and internal training load in junior soccer

players
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Purpose: Small-Sided Games (SSGs) represent a widely used train-

ing modality to combine physiological, technical and tactical

demands in soccer players [1]. The aim of the study was to compare

external and internal training load in junior soccer players between
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two different SSGs (only ball possession, SSG-P; ball possession and

shuttle run after the pass, SSG-S) and match play (MP).

Methods: Sixteen junior soccer players (age 18.5 ± 1.5 years;

weight 73.1 ± 5 kg; height 175 ± 2.5 cm) were recruited from a

professional team and they were monitored during 10 official matches

of corresponding age categories. Participants performed two different

4vs4 SSGs (SSG-P and SSG-S) of the same duration (4 9 4 min–

3 min rest), each format two times/week, in a randomized order, for

4 weeks. SSG training and MP data were collected during the in-

season period, using GPS for external load and rate of perceived

exertion (RPE) for internal load. External measures of load during the

SSGs and MP were total distance (TD), the percentage of distance run

at high speed (%DHS;[ 14.4 km h-1), the number of high intensity

accelerations (HA; C 2 m s-2) and decelerations (HD; C - 2

m s-2). With regards to the predicted metabolic parameters, average

metabolic power (AMP) and, in addition, the distance covered at high

metabolic power (DHMP;[ 20 W kg-1) were calculated.

Results: AMP of SSG-P (11.26 ± 0.76 W kg-1) and SSG-S

(11.58 ± 0.77 W kg-1) were not statistically different, whereas both

AMP of SSGs trainings were significantly higher than that of MP

(9.07 ± 0.81 W kg-1; p\ 0.05). The %DHS was significantly higher

during MP (14.97 ± 2.3) compared to either SSG-P or SSG-S

(8.24 ± 1.87 and 9.43 ± 2.54, respectively; p\ 0.05). HA and HD

were significantly higher during both SSGs than duringMP (p\ 0.05).

DHMP was not significantly different in all conditions. RPE was sig-

nificantly higher during MP (7.67 ± 0.66) than during either SSG-P

(4.92 ± 0.63; p\ 0.01) or SSG-S (7.04 ± 0.45; p\ 0.05).

Conclusions: External load of SSGs was significantly higher than that
of MP, whereas internal load, estimated by RPE, was significantly

lower in SSGs formats than MP condition. These findings suggest that

both SSGs can represent an effective training for fitness coaches in

junior soccer players, to improve fitness and technical/tactical skills.

Reference
Gaudino P, Alberti G, Iaia FM (2014) Estimated metabolic and

mechanical demands during different small-sided games in elite

soccer players. Hum Mov Sci 36:123–133
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Oxidative stress following acute exercise in young elité

rugby players
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Purpose: Physical exercise increases the antioxidant protection and

reduces oxidative stress level. Intense aerobic and anaerobic exercise

increases oxygen consumption and altered the antioxidant/pro-oxidant

homeostasis. Reactive oxygen species (ROS) are produced during

cellular oxygen metabolism. ROS are important in the mechanism

adaptation and cell signalling, but elevated ROS generation may limit

muscle strength and increase fatigue1. This study analyzes the effects

of acute exercise on oxidative stress, antioxidant power and jump

performance in young elite rugby athletes.

Methods: Eleven rugby players, 8 forwards and 3 backs

(17 ± 1 years, 181 ± 4 cm, 92 ± 14 kg, BMI 28 ± 4, years of

experience 7 ± 3) from the same team participated in this study. All

their parents approved the attendance at this study and signed

informed consent. Athletes performed jump test (Optogait, Microgate,

Bolzano, Italy) squat jump (SJ) and countermovement jump (CMJ)

before and after the training session. At the same time, saliva and

blood samples were taken to evaluate reactive oxygen metabolites (d-

ROMs), plasma (PAT) and saliva (SAT) antioxidant power by FRAS

5 system (H&D srl, Parma, Italy). All players performed a medium

intensity interval training (16 km/h)2 between the two trials to

develop aerobic and anaerobic energy system on different distances

and rest (from 400 to 100 m; from 60 to 30 s).

Results: Both SJ and CMJ decreased significantly after the training

session (SJ - 4%, p = .005, CMJ - 5%, p = .005). No difference

was found in PAT (p = .26), SAT (p = .96) and d-ROMs test

(p = .08). Moreover, a significant variation was detected in d-ROMs

according to players position respectively in backs (- 8%, p = .03)

and forwards (? 10%, p = .008). No variation was observed in a

jump performance in CMJ (p = .08) and SJ (p = .11) in backs.

Finally, we underline a significant variation in SJ (- 3%, p = .05) and

CMJ (- 6%, p = .05) in forwards players.

Conclusion: Data shows a reduction in jump performance after the

training session. Players position analysis underline that forwards

show a greater increase of d-ROMs level to indicate a more fatigue to

complete the training session. Even if the number of backs is low, the

result highlights a better adaptation and higher capacity to manage the

different interval distance proposed. Considering this, oxidative stress

test can be a good way to evaluate and monitoring training effects on

physical development.
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The effects of 8 weeks of proprioceptive training

on postural balance control and explosive strength

in young track and field athletes
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and A. Paoli1

1Department of Biomedical Sciences, University of Padova, Italy;
2Department of Industrial Engeneering, University of Padova, Italy

Purpose: Aim of the present study was to investigate the effects of

8 weeks of proprioceptive training on postural balance control and

lower limb explosive strength in a group of young athletes.

Methods: 28 (14 male and 14 female) young track and field athletes

(age 13.5 ± 0.5 years; weight 53.95 ± 8.54 kg; height
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165.14 ± 7.83 cm) volunteered to participate in the study. They were

randomly divided in two groups including the same number of male

and female. The experimental group (EG) underwent the proprio-

ceptive training while the control group (CG) underwent a traditional

training including mobility, stretching and strength exercises without

overloads. Each group trained twice a week. The postural balance

evaluation consisted on a monopodalic standing test on a stabilo-

metric platform and on a bipodalic test over an instrumented

oscillating plate. The explosive strength was assessed by means of 2

tests: standing long jump (LJ) and counter movement jump (CMJ).

Tests were performed before and after the 8 weeks of training.

Results: After the 8 weeks of training EG showed better scores in the

postural balance control with respect to the CG both in static and

dynamic tests. Jump tests showed no statistically significant differ-

ences both in EG and CG.

Conclusions: In young track and field athletes proprioceptive training

allowed to increase postural balance control without affecting

explosive strength. Therefore the introduction in training sessions of

proprioceptive exercises could be useful to increase motor abilities

and to reduce injury rate.
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An exploratory systematic review of countermovement

jump and squat jump operating procedures: reliability

and usefulness of these measures/tests in a public health

context
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G. Battaglia2, A. Palma2

1Sport and Exercise Sciences Research Unit, University of Palermo;
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Purpose: countermovement jump (CMJ) and squat jump (SJ) are two

vertical jumps (VJ) tests used to evaluate the lower limb reactive

strength and the concentric power of the legs [1], respectively.

Because the main problem of these two jumps is the lack of stan-

dardization in the test administration [2], the objectives were to gather

information and investigate the standard aspects between CMJ and SJ

protocols, to identify the most common method used or, if not evi-

dent, to design standardized operating execution procedure.

Methods: PubMed, Web of Science and Scopus databases were used

for the electronic search (from January 2010 to June 2018). Original

articles, systematic reviews and meta-analysis in which CMJ or SJ

were used to assess muscular fitness in adolescences were eligible for

further analysis. English language was imposed like limit. Abstracts,

citations, statements and books were excluded. In a second moment,

authors analysed the CMJ and SJ methods.

Results: A total of 104 studies (CMJ: 102, SJ: 46) met the inclusion

criteria. The description of the CMJ and SJ test methodology was

highly diverse within the literature with the protocol developed by

Bosco et al. [3], the one most used in the studies examined, that was

utilized by five and three different authors, respectively.

Conclusions: Because there is no a standardized method for the two

jumps, we created new CMJ and SJ protocols based on the positive

aspects of the ones analysed.
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Guided walking in hypertensive subjects: a selective

therapy
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Purpose: To assess the effects of walking on the blood pressure of

adult sedentary subjects with different degrees of hypertension.

Methods: 529 subjects with systolic blood pressure above 120 mmHg

were enrolled. Blood pressure, body weight, body mass index, waist

circumference and walking speed were determined at enrolment and

after 6 months. Walking sessions guided by exercise physiologists

were organized.

Results: The average weekly walking time during the 6 months study

period was up to 300 min. Of the 296 subjects completing the project

(182 women 59.6 ± 9.0 years, and 114 men, 65.4 ± 8.6 years) 27

had a baseline systolic blood pressure (SBP)[ 160 mmHg, 35

between 150–159, 70 between 140–149, 89 between 130–139 and 75

between 120–129 mmHg.

To analyze specifically the effects of walking on the blood pressure of

the 296 hypertensive subjects finishing the project, they were subdi-

vided into five subgroups with baseline SBP:[ 160 mmHg, between

150–159, between 140–149, between 130–139 and between

120–129 mmHg. Highly significant reductions in SBP were docu-

mented in each subgroup with lowering of -21.3 mmHg in the

subjects with baseline values[ 160, of - 11.8 in the group 150–159,

of - 7.5 in the group 140–149, of - 5.3 in the group 130–139 and

- 2.6 in the group 120–129 mmHg. Highly significant reductions

were also documented for diastolic pressure, body weight, body mass

index and waist circumference. These reductions were nearly iden-

tical within the various groups. Walking speed increased significantly

and uniformly in all groups.

The study shows that in hypertensive sedentary subjects, walking

is followed by marked reductions of SBP. Its lowering is proportional

to baseline values: the higher the baseline values, the greater the

blood pressure reductions observed. Walking safely and effectively
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lowers the blood pressure of hypertensive subjects and should be

included as standard adjunctive therapy for hypertension.
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A 3-week exercise and nutritional intervention program

improves post exercise cardiac autonomic recovery

in obese adults
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2Department of Neurosciences, Biomedicine, and Movement Sciences,

University of Verona;
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Purpose: Impaired post-exercise parasympathetic reactivation, rep-

resenting autonomic nervous system (ANS) dysfunction, is a strong

predictor of cardiovascular disease and mortality [1] and often

coexists with other cardiovascular risk factors, such as obesity. Pre-

vious studies on obese populations have shown improvements in

parasympathetic reactivation following 3–6 months of exercise and

diet interventions [2]. The aim of this study was to evaluate the effects

of a 3-week exercise and nutritional inpatient intervention program on

parasympathetic reactivation indices in severe obese adults.

Methods: 36 obese adults (12M–24F, 46.3 ± 12 years,

41.44 ± 5.33 kg/m2), without major cardiovascular or neurologic

disease, performed a maximal cardiopulmonary exercise test (CPET)

on a cycle ergometer before and after the 3-week intervention, which

included supervised aerobic and resistance exercise (80–120 min/day

at low-moderate intensity, 5–6 days/week) combined with a nutri-

tional caloric deficit of 800–1000 kcal/day. Parasympathetic

reactivation was assessed in the post-exercise period (120 s) through

the analysis of short-term time constant of heart rate recovery (HRR)

(T30 min), HRR indices (HRR60s and HRR120s) and the recovery of

heart rate variability (HRV) indices (root mean square of successive

differences of R–R intervals, RMSSD).

Results: After the intervention a significant decrease in T30 min

(from 259.1 ± 101.7 to 220.6 ± 78.2 s, D% = - 14.88, p = 0.003)

with a concomitant significant increase in HRR60 s (from 29.1 ± 9.5

to 32.8 ± 10.0 bpm, D% = 12.55%; p = 0.004) and HRR120 s (from

45.7 ± 11.4 to 53.0 ± 13.0 bpm, D% = 16.10%, p\ 0.001) were

reported. Similarly, RMSSD was significantly higher at 60, 90 and

120 s after the program (p\ 0.05).

Conclusions: Improved HR and HRV recovery indices after maximal

CPET denoted faster parasympathetic reactivation following the

intervention. For the first time this study showed that improvements in

ANS function can be obtained in severe obese patients in just 3 weeks

of supervised exercise and nutritional intervention.

References
1. Qiu S et al (2017) JAHA 6(5)

2. Nagashima J et al (2010) Am J Cardiol 56(1):79–84

123 EH4 O

The role for strain-echocardiography in discriminating

between hypertrophic cardiomyopathy and athlete’s

heart in young athletes
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Purpose: Strain-echocardiography has been demonstrated to be a

valid diagnostic tool for differentiating between pathological and

physiological left ventricular hypertrophy (LVH), both in the general

population and in athletes. Impaired longitudinal deformation is

considered as a potential marker of abnormal LV remodelling.

However, only scanty data are available about strain-echocardiogra-

phy findings in young athletes likely to have a borderline (grey-area)

LVH. We sought to assess strain function in a small group of young

athletes with either athlete’s heart or grey-area LVH.

Methods: Based on the pre-participation screening programme for

competitive sports, we examined a population of young trained ath-

letes (range 16–18 years) by ECG and Doppler-echocardiography.

Based on both clinical and instrumental findings, we identified a small

group likely to have non-physiological LVH (group A). Conventional

echo-derived measurements and strain values were compared to those

from an ageand body mass index-matched group of healthy athletes

(group B) and a control group (group C). Left ventricular radial,

circumferential and longitudinal deformation was recognized by

vector-velocity strain analysis.
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Results: Four athletes (mean aged 16 ± 1 years) were found with

ECG and echo signs of grey-area LVH. Echo-derived findings were

compared to 5 healthy athletes (17 ± 0.9 years) and 5 controls

(17 ± 1.1 years). Higher LV mass and LV mass index were found in

athletes from group A than in groups B and C, but there were no

significant discrepancies in functional indices (LV ejection fraction

and fractional shortening). However, athletes in group A showed

poorer longitudinal (- 18.8 ± 2.6%), but better circumferential

(- 33.6 ± 6.5%) and radial (39.1 ± 0.6%) strain values than those in

groups B and C.

Conclusions: Though numerically limited, this study confirms the

presence of subclinical impairment in LV longitudinal deformation

even in young athletes likely to have non-physiological LVH. Their

preserved LV ejection fraction can be warranted by a greater radial

and circumferential function.
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Mindful movement: exploring the association

between interlimb coordination and cognitive

functioning
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Purpose: Mindful Movement (MM) is a new category of exercise

characterized by a high level of attention and awareness focused on

body movements. MM showed beneficial effect on motor and cog-

nitive functioning, but further studies are needed to understand what

functions benefit most from these practices. Therefore, the aims of the

current study were to investigate whether (1) the extensive practice of

MM is positively associated with interlimb coordination, time pro-

duction (TP), and divergent thinking (DT), and (2) there is a

relationship between coordination and TP and DT.

Methods: Thirty-four healthy adults volunteered, including 11 Aikido
(AIK) and 9 advanced Quadrato Motor Training (aQMT) practition-

ers, and 14 physically non-active controls (CTR). The participants

performed the Time Production and Alternative Uses tasks followed

by the homolateral interlimb coordination task.

Results: Practitioners of aQMT had significantly better coordinative

performance and longer TP as compared to the AIK and CTR groups.

However, no group differences in terms of DT emerged. Moreover,

increased coordination efficiency was associated with longer TP.

Furthermore, significant correlation between left in-phase interlimb

coordination and DT was found only for aQMT.

Conclusions: MM is a potential way to improve coordination and

cognitive functioning among adults, and can have potential benefits

for populations suffering from cognitive and coordination deficits.
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In Vivo Kinematic Analysis PreAnd PostAcl

Reconstruction During Single-Leg-Squat Using

Dynamic RSA
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Purpose: The objective of this work was to in vivo analyze for the

first time by means of Dynamic RSA the differences in kinematics

between 2 different techniques for anterior cruciate ligament (ACL)

reconstruction: the Non-Anatomical Double-Bundle (NADB) and the

Over-The-Top with Lateral Plasty (SBLP) [1].

Methods: 27 patients with an isolated ACL injury were recruited. The

average age was 26 years old. The patients were randomized in 2

different groups: 13 were reconstructed using the SBLP and 14 using

the NADB technique. A Dynamic RSA device was used to evaluate

patients the day before surgery and 18 months post-operatively. The

patients were asked to perform a single leg squat using the injured leg:

from standing to maximal allowed flexion (forward phase) and from

maximal allowed flexion to standing (return phase). The motion

parameters were evaluated using the Eulero. Data were statistically

evaluated using the 1-way ANOVA (p\ 0.05), to find significant

differences during the movements.

Results: The maximal flexion allowed during the single leg squat was

the same before and after ACL reconstruction (mean angle 67

degrees). The significant differences between the 2 groups regarded

internal/external (IE) rotations at 18 month follow-up. The pre-op-

erative IE pattern of NADB and SBLP groups did not shown

significant differences: in the forward phase the IE rotations values

ranged from - 2 (external rotation) to ? 6 (internal rotation) ending

with ? 4� at the full flexion; in the return phase the values ranged

from ? 4� to ? 8�. This pattern is expression of general instability of

the knee. On the contrary, the 2 groups showed significantly different

patterns after ACL reconstruction. The NADB group showed differ-

ences between the forward and the return phase. The forward phase

had the following IE rotations values: ? 2�, 0�, ? 4�. The return

phase: ?4�, ?8�, ?5�.
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An innovative comprehensive multifactorial evaluation

of 3D full skeleton posture and spine functional mobility

for the quantitative morpho-functional characterization

for APA in the elderly
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Purpose: During the last years our group built up a general frame-

work to accurately quantitatively evaluate the postural/functional

status of senior subjects to provide individualised training plans of

adapted physical activities (APA) to contrast sedentary lifestyle,

sarcopenia and low-grade chronic inflammatory status (Inflammag-

ing). To achieve the ‘‘proper individualised APA’’ and to monitor its

effect on the elderly quantitative measurements and functional tests

are included. This paper aims to present the innovative developed

protocol for Comprehensive Multifactorial Biomechanical Analysis

(CMBA) of 3D full skeleton posture, spine morphology and func-

tional mobility in the elderly.

Methods: A 3D stereophotogrammetric measurement of 27 body

landmarks labelled by passive markers have been chosen to measure

the 3D parametric biomechanical skeleton model 3D spine included

[1]. For a good global functional status is of major importance to

evaluate how efficient is the subject’s posture and spine morphology

and associated functional limitations. This requires integrating mor-

phological characteristics with the information deriving from other

measurements devices. Two channels SEMG are recorded following

the SENIAM [2] recommendations to measure Multifidus bilateral

activities to study Flexion Relaxation Phenomenon (FRP) [3]. A

baropodometric platform measures pressure maps and vertical forces

on each foot.

Results: Figure 1 shows the comparison of two elderly subjects.

Differences in the 3D full skeleton posture are accounted for quan-

titative parameters identifying the 3D spine morphology, global and

trunk balancing, associated left and right underfoot loads distribu-

tions, pressure maps (upper panels). The forward bendings highlight

the differences in functional flexibility of the trunk considering the

ROM of pelvis tilt and Lumbar and Thoracic spine flexions.

Multifidus SEMG shows normal FRP in the first subject (left lower

panels) and abnormal FRP in the second subject (right lower panels)

Conclusions: The innovative developed protocol for CMBA proved

to be effective in unveiling the complexity of Biomechanics of human

Posture and motor control mechanisms, confirming its accuracy and

specificity for the planning and monitoring of ‘‘proper individualised

APA’’ in the elderly. The data collection from different measurement

devices integrated into a unique multi-factorial framework, provide a

real added value in the comprehension of clinical and biomechanical

phenomena.
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Running with skis, biomechanical analysis of a recent

evolution in cross country skiing technique
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Purpose: The introduction of mass-start and sprint events in cross

country skiing requires the skiers to attain high speed and/or rapid

accelerations during a race. Recently, many skiers adapted the tra-

ditional diagonal stride technique (DStrad) by introducing on steep

uphills a kind of ‘‘running’’ diagonal stride (DSrun), where gliding

phase is minimal or absent. Here we compared the biomechanics of

DStrad and DSrun, to evaluate the possible advantages of the new

technique.

Methods: Eight elite skiers skied with roller skis on a treadmill at

10 km/h and 10� of slope, by using DStrad and DSrun. 3D kinematics

of body segments, poling forces and plantar pressures were acquired

simultaneously. Skiing cycle was divided in three phases, gliding,

push off and leg swing. Joint angles were calculated on sagittal plane,

and mechanical work was estimated from COM motion, work to

climb against gravity and to overcome rolling friction.

Results: Cycle time (CT) was found to be significantly shorter for

DSrun (0.76 ± 0.03 s vs. 1.06 ± 0.07 s); leg propulsion (* 0.2 s)

and leg swing time (* 0.45 s) were similar and gliding phase much

shorter for DSrun, (0.10 ± 0.04 s vs. 0.40 ± 0.03 s) than for DStrad

accounting for the whole difference in CT.

At ski-ground contact, knee is at its maximal flexion for DStrad and it

extended during gliding; on the contrary, knee is extended for DSrun

at ground contact and it flexed just a bit before propulsion phase.

Knee has different pattern of angular motion also during propulsion

phase and peak force was reached earlier for DSrun. During swing,

Sport Sci Health (2018) 14 (Suppl 1):S1–S99 S61

123

http://dx.doi.org/10.1371/journal.pone.0179619
http://books.google.es/books?id=w7HgOwAACAAJ
http://books.google.es/books?id=w7HgOwAACAAJ


knee is much more flexed for DSrun (* 115� vs. * 98�). Mechan-

ical work was * 10% higher for DSrun than for DStrad.

Conclusions: The new technique allows to ski at higher movement

frequency, thus augmenting propulsive contribution. Despite a higher

mechanical work required, this technical evolution may allow to

reach higher peak power and speed over short distances. Differences

in joint kinematic and plantar force underlines that it is not just matter

to avoid gliding phase and specific technical training may be required

to effectively perform this new technique.
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Race walking body center of mass trajectory can be

computed via inverse dynamics with a Kernel-based

approach
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Purpose: Race walking gait is characteristic for many aspects (pro-

gression speed, pelvic movement, etc.) and from a mechanical point

of view it is the only human gait that cannot be described via forward

(FD) and inverse (ID) dynamics interchangeably (Pavei et al. 2017).

The body center of mass (BCoM) computation and BCoM trajectory

are the starting points for the mechanical analysis of locomotion.

BCoM can be obtained by double integration from the ground reac-

tion force signal (FD) or as weighted mean of the segments’ center of

mass (ID), ID is based on the assumption that body segments are

rigid. Since all previous attempts to calculate ID BCoM based on

different anthropometric tables failed (Pavei et al. 2017) the aim of

this study was to develop a mathematical approach that could com-

pute BCoM from kinematic data with a good approximation to FD as

for other human gaits.

Methods: Race walking strides at increasing speed (2.22–4.17 m/s,

with 0.27 m/s increment) were collected synchronously by a 8-cam-

era Vicon system (at 300 Hz) and a Mercury LT med treadmill

equipped with four 3D strain-gauge force traducers sampling at

900 Hz. Subject was equipped with 18 markers and each acquisition

lasted 1 min. BCoM trajectory was computed from ID and FD and

closed in a loop centred on (0, 0, 0); difference between trajectories

was calculated point-by-point with RMSE. Kernel-based regression

was applied to the observed data to train a surrogate model that maps

the kinematic data to the measured FD BCoM. Such model is then

used to predict, with suitable accuracy, the FD BCoM of previously

unseen kinematic data (Haasdonk and Santin 2018).

Results: ID BCoM trajectory shows a different shape and a mean

RMSE of 0.008 m compared with FD. The Kernel surrogate resem-

bles the same FD BCoM trajectory with a mean RMSE of 0.003 m.

Conclusion: The Kernel method is free from any anthropometric

tables and rigid segment assumption and reaches satisfactory FD

BCoM trajectories, better than ID. Moreover, RMSE values are even

smaller than ID vs. FD in running.
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Skeletal muscle capillary density predicts muscle

morphological adaptation to resistance exercise in older
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Introduction: Aging induces a substantial decrease in muscle cap-

illarization, reducing the transport of nutrients, oxygen and hormones

into muscle fibers. It is known that physical activity can improve

muscle perfusion by increasing capillary density in young adults,

however, its role in older adults is still controversial.

The aim of this study was to investigate the association between

muscle capillary density and indices of muscle hypertrophy before

and after 12 weeks of progressive resistance exercise training (RET).

Methods: 19 subjects (71.1 ± 4.3 years; 27.6 ± 3.2 BMI) were

studied before and after 12 weeks of RET. Pre and post-training

measurements of muscle protein synthesis, muscle mass and strength

were obtained. Percutaneous biopsies from the vastus lateralis muscle

during a metabolic infusion study were taken to assess the change in

muscle fiber characteristics and protein synthesis. Immunohisto-

chemical analysis was used to quantify capillary density, myosin

heavy chain (MyHC) isoform expression and cross-sectional area

(CSA). Basal mixed muscle and myofibrillar protein fractional syn-

thetic rate was assessed by stable isotope methodology.

Results: Basal muscle capillarization was highly correlated with lean

body mass, sarcopenic index (SMI) and daily physical activity level

(p\ 0.05). Muscle capillary density was also positively associated

(p\ 0.05) with fiber type I frequency and fiber size (CSA). More-

over, higher basal capillarization was positively correlated (p\ 0.05)

with a higher improvement in muscle fiber CSA and protein synthesis.

RET increased muscle capillary density (p\ 0.05), which was also

correlated with an increase in fiber CSA and MyHC type II fiber

frequency.

Conclusion: Muscle fiber capillarization at baseline may be a pre-

dictive factor for improving muscle hypertrophy in response to RET

in older adults. Increases in muscle fiber perfusion following RET are

correlated with muscle growth and seems to be critical to achieve

some muscle morphological adaptation

S62 Sport Sci Health (2018) 14 (Suppl 1):S1–S99

123



130 BN1 O

Effects of adiponectin on the human LHCN-M2

myoblasts differentiation
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Purpose: Myogenic differentiation is a complex event that involves

different molecular modifications. Several factors, such as hormones

and growth factors, can modulate myogenic proliferation and differ-

entiation. Adiponectin, by its three widely expressed receptors

AdipoR1, AdipoR2 and T-cadherin, exerts its metabolic effects

mainly in liver and skeletal muscle increasing fatty acid oxidation,

glucose uptake and lactate production [1]. To date, the role of Adi-

ponectin on differentiation was not completely defined. In this

scenario, we investigated the effects of adiponectin on human myo-

genic LHCN-M2 cell line [2], a novel species-specific system that has

various applications in skeletal muscle research.

Methods: The human LHCN-M2 myoblast cells were cultured in

growth medium (GM-15% FBS) or in Differentiation Medium (DM)

with 0.5% FBS, apotransferrin and insulin or with adiponectin

(0.1 lg/ml) or with IGF-1 (15 ng/ml) or with adiponectin (0.1 lg/ml)

and IGF-1 (15 ng/ml) for 4 days. Myogenic differentiation was

assessed by Fusion Index (FI) and Myogenin and MyHC-b mRNAs

expression levels evaluation. The expression levels of AdipoRs and

T-cadherin were also determined in treated cells by RTqPCR and

Western blot.

Results: We first demonstrated the expression of AdipoRs and

T-cadherin on LHCN-M2 cells and successively investigated the

effects of adiponectin on the LHCN-M2 cells differentiation. Fur-

thermore, we examined the effects of adiponectin on LHCN-M2 cells

exposed to IGF-1, a key factor regulating skeletal muscle develop-

ment and growth. Interestingly, our preliminary results showed that

adiponectin, in doseand time-dependent manner, reduced the prolif-

eration of LHCN-M2 cells. In addition, we observed that adiponectin

treatment induced myotube formation and significantly increased the

early (Myogenin) and late (MyHC-b expression) differentiation

markers versus cells cultured with GM serum. The combined treat-

ment with adiponectin and IGF-1 seems to have synergic effects on

LHCN-M2 cells.

Conclusions: understanding the role and the potential functional

connection between Adiponectin and IGF-1 may be of physiological

and clinical relevance.
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Purpose: Many clinical and experimental findings point to sex dif-

ferences in myofascial pain, demonstrating that adult women tend to

have different myofascial problems with respect to men [1]. It is

possible that sex hormones can play a role in extracellular matrix and

collagen remodeling and thus contribute to functions of myofascial

tissue, causing a sensitization of fascial nociceptors.

Methods: This study was approved by the Institutional Ethics Review
Board according to ethical regulations regarding research conducted

on human tissues. Immunohistochemical and molecular investigations

of relaxin receptor 1 (RXFP1) and estrogen receptor-alpha (ERa)
were carried out on samples of human fascia collected from females

volunteers patients during orthopedic surgery (age between 42 and

70 years, divided into preand post-menopausal groups), and in

fibroblast cells isolated from deep fascia. Furthermore, an in vitro

stimulation was performed with levels of beta-estradiol equal to the

follicular phase or to the periovulatory phase, and the matrix was

analyzed after Sirius Red staining.

Results: RXFP1 and ERa are expressed in all the human fascial

districts examined and in fascial fibroblasts culture cells, to a lesser

degree in the post-menopausal with respect to the pre-menopausal

women. Furthermore, different levels of beta-estradiol modulate the

collagen production, that increases when the hormone levels rise up to

the periovulatory concentration (* 400 pg/mL). Our results demon-

strated that the fibroblasts located within different districts of the

muscular fasciae express sex hormone receptors and can modulate the

extracellular matrix according to the hormone levels, influencing the

tissue hydration and the lubrication of sliding surfaces.

Conclusions: These results can help to explain the link between

hormonal factors and myofascial pain: estrogen and relaxin play a key

role in extracellular matrix remodeling by inhibiting fibrosis and

inflammatory activities, both important factors affecting fascial

stiffness and sensitization of fascial nociceptors [2].
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tunnel syndrome (pathogenesis): microscopic
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Purpose: Carpal Tunnel Syndrome (CTS) is the most common sur-

gically treated problem in the hand affecting 1–3% of the population

[1], while recurrence of CTS following surgery is reported to be

between 7–20% [2]. Accordance between nerve conduction studies

and symptoms is often not found. Alternative pathogenesis have been

proposed to explain those abnormalities. The aim of this study was to

investigate connection between myofascial structure and epineural

nerve sheaths under macroscopic and microscopic point of view in

order to evaluate a possible role of fascia in CTS pathogenesis.

Methods: Anatomic study was carried out on 9 unembalmed upper

arms. 4 samples of median nerve (MN) and surrounding structure

have been taken for each arm at different levels for microscopic

analysis. Ultrasound images of the MN were analyzed in 11 healthy

subjects and 8 patients with CTS to evaluate the MN transversal

displacement during the 3rd finger and all fingers motion at the Carpal

tunnel (CT) and forearm level in all subjects.

Results: Anatomical continuity has been found between the epimy-

sium and paraneural sheath and the reduction of paraneural fat tissue

has been demonstrate from proximal to distal in all samples. Ultra-

sound study have shown a statistically significant reduction in MN

transversal displacement in both sites between healthy and CTS

patients (p\ 0.001). This study has clearly demonstrated a link

between the MN sheaths and the muscular fasciae. Therefore, it is

possible to argue that an unbalance condition of the epimysial fasciae

has to be considered in the pathogenesis of the CTS. The distal

segment of the arm will be more sensitive to pressure since the fat

component reduction has been found from proximal to distal which

reveals a decrease in the ability to cushioning to protect the nerve.

Ultrasound study has confirmed the previous studies about reduction

of nerve displacement in the CT, but has also shown the reduction of

nerve displacement in the forearm for the first time.

Conclusions: This new data suggests that the CTS is not just a nerve

compression in the carpal tunnel, but has to be considered a global

problem that can affect the nerve movements along all the upper limb.
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Purpose: Lifelong football training is associated with positive mus-

culoskeletal and metabolic adaptations and reduced cardiovascular

risk [1, 2]. The present study is aimed to identify, through a differ-

ential transcriptomic approach, the effects of lifelong football training

on the muscle expression of markers involved in cell-growth, pro-

liferation and apoptosis pathways.

Methods: Total RNA was extracted from muscle biopsies of 6 vet-

eran soccer players (VSP; aged 65–75) and 6 healthy old untrained

men (CG; aged 65–75), provided by Copenhagen group; RNA in-

tegrity number (RIN) was determined. Single strand biotinylated

cDNA was generated and hybridized to the Human Genechip HTA

2.0 Arrays (Affymetrix, Biogem Scarl, Ariano Irpino (AV). DAT files

were obtained and results were filtered for fold change[ 1.5. Sta-

tistical analysis was performed using the ANOVA (p value 0.05).

Results: Preliminary processing showed that a total of 430 (p\ 0.05)

and 190 (p\ 0.01) transcripts were identified as differentially

expressed genes (DEGs) between VSP and CG. Among DEGs a

‘focus gene’ network was generated using Ingenuity Pathway Anal-

ysis (IPA). We found up-regulation of RAD23A, HSPB6, HSB1,

Rab1B, TRAP1, SIRT2, correlated with proteasome subunits 20 s and

26 s and of RPL1, RPL4, RPL36, MRPL37 transcripts involved in

cellular growth and proliferation in VSP muscle compared to CG,

respectively. We also found up-regulation of key markers—Hsp70

and 90—involved in the protein ubiquitination machinery and of

Atg5–Atg12 and Bcl2 proteins, involved in the autophagy and

apoptotic processes in VSP compared to CG muscle, respectively. We

also evidenced down regulation of miR-1303 and miR-548 in muscles

from VSP respect to CG.

Conclusions: Our preliminary results suggest that lifelong football

training positively affects the expression of key markers, including

miRNAs, involved in cell-growth and proliferation and in apoptosis

pathways, that in turn are involved in healthy longevity pathways.
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Purpose: The suprapatellar fat pad (SFP) is located above the patella

and behind the suprapatellar joint recess with the function of

increasing the congruency of the extensor mechanism. Osteoarthritis

SFP has been demonstrated to produce high amount of inflammatory

molecules and to be more fibrous than subcutaneous adipose tissue in

osteoarthritis (OA) patients. The aim of this study was to analyze (1)

the morphological characteristics of the SFP compared to that of the

infrapatellar fat pad (IFP) in normal subjects; (2) the magnetic reso-

nance (MR) volumetric characteristics of the IFP and the SFP in non-

OA controls compared to moderate and end-stage OA patients.

Methods: Five specimens of SFP were sampled from bodies of the

donation program of the University of Padova without history of OA.

Forty-four MR images were collected: (a) 17 control; (b) 15 patients

with moderate OA; and (c) 12 patients with end-stage OA. Volume,

depth, femoral and tibial arch lengths of IFP were quantified. The SFP

volume, oblique, antero-posterior and, cranio-caudal lengths were

determined.

Results: At histological examination, the SFP consisted of white

adipose tissue, of lobular type, with lobules delimited by thin con-

nective septa. In the radiological analysis a decrease of IFP volume,

depth, femoral, and tibial arch lengths in moderate and end-stage OA

compared to controls were observed. A difference in IFP hypointense

signal was found between groups. No differences were found in SFP

characteristics between the groups. In controls and moderate OA

patients, correlations were found among the different MRI charac-

teristics of both IFP and SFP, while in the end-stage OA group

correlations were found only in SFP.

Conclusions: Differences of the IFP MRI morphometric character-

istics between the groups analyzed supports an important role of IFP

in OA pathology and progression. On the contrary, no differences

were highlighted in SFP analysis suggesting that this fat pad is not

clearly involved in OA, probably due to its peculiar localization and

different function.
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Purpose: The infrapatellar fat pad (IFP) is an intracapsular, but

extrasynovial structure, located between the patellar tendon, femoral

condyles and tibial plateau. It consists of white adipose tissue, orga-

nized in lobules delimited by thin connective septa. The aim of the

study is the morphometric and ultrasonographic analysis of IFP in

subjects without knee pathology during flexion–extension movements.

Methods: The morphometric study was conducted on 20 cadavers

(15M, 5F, mean age 80.2 years). Ultrasound was performed on 24

volunteers with no history of knee diseases (5M, 19F, mean age:

45 years). The characteristics of the adipose lobules close to the patellar

tendon and in the deep portion of the IFP were evaluated. Numerical

models were provided considering the dimensions of the lobules.

Results: At histological examination, the adipose lobules located

close to the patellar tendon were larger (mean area 12.2 mm2) with

respect to the lobules located at deep level (mean area 1.34 mm2,

p\ 0.001), and the thickness of the septa of the deepest adipose

lobules (mean value 0.35 mm) was major than that of the superficial

one (mean value 0.29 mm, p\ 0.001). At ultrasound, the IFP was

constituted by very large lobules in the superficial part (mean area

0.29 cm2 in extension), with a significant reduction in flexion

movement (mean area 0.12 cm2, p\ 0.01). The deep lobules were

smaller (mean area 0.11 cm2 in extension) and did not change their

values (mean area 0.19 cm2 in flexion, p[ 0.05). The reduction of

thickness of the superficial layer with the large adipose lobules during

flexion was 20.6%, whereas those of the deep layer with small adi-

pose lobules was 1.3%. With numerical simulation of vertical load,

corresponding to flexion, the stress mainly developed within inter-

lobular septa and opposed bulging of the adipose lobules.

Conclusions: The characteristics of the lobular arrangement of the

IFP (large lobules with thin septa in the superficial part and small

lobules with thick septa in the deep part), the significant change in

area and perimeter of the superficial adipose lobules and the reduction

of the thickness of the superficial layer during flexion, support an

active role of IFP in knee kinematics.
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Purpose: The beneficial effects of Extra Virgin Olive Oil (EVOO),

the main source of culinary and dressing fat of Mediterranean diet,

have been, and still are, widely studied thanks to its anti-inflammatory

and antioxidant properties. Lubricin is a chondroprotective glyco-

protein, serving as a critical boundary lubricant between opposing

cartilage surfaces. A joint injury causes an increased cytokine

expression, which is associated with decreased lubricin production

and predisposes to cartilage degeneration, leading to osteoarthritis.

The aim of this study was to evaluate the beneficial role of EVOO-

enriched diet and physical activity on cartilage, muscle and liver

tissues, in rats after injury represented by anterior cruciate ligament

transection (ACLT) to induce osteoarthritis.

Methods: To this purpose, we performed histomorphometric, histo-

logical, immunocytochemical, immunohistochemical, western blot

and biochemical analysis for lubricin and interleukins evaluations in

articular cartilage and synovial fluid of rats and by histology the

muscle and liver morphology evaluations.

Results: The results showed the beneficial effect of physical activity

(treadmill training) and EVOO supplementation on the rat articular

cartilage. ACLT determined an increase in interleukins expression

and a significant decrease in the lubricin expression, while physical

activity and EVOO supplemented diet, determined that the values

returned to a normal level when compared to the control group. In

conclusion, the results showed a beneficial effect of the conjunction of

EVOO-based diet, corresponding to the Mediterranean diet, and

physical activity on the preservation of articular cartilage tissue.
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Aim: Mesenchymal stem cells (MSCs) are currently being investi-

gated as a cell source for regenerative medicine approaches for the

repair of damaged articular cartilage. It is important to understand

how these cells react to the complex loading environment of a joint

in vivo, to use them as a source for the cell-based therapy for articular

cartilage regeneration. In addition to investigate alternative MSC

sources, it is also important to study the structure of tissue-engineered

constructs and their organization within them.

Methods: A custom-built bioreactor was used to expose human

MSCs to a combination of shear and compression loading. The MSCs

were either evenly distributed throughout fibrin-poly(ester-urethane)

scaffolds or asymmetrically seeded with a small proportion seeded on

the surface of the scaffold. The effect of cell distribution on the

production and deposition of cartilage-like matrix in response to

mechanical load mimicking in vivo joint loading was then

investigated.

Results: The results showed that asymmetrically seeding the scaffold

led to markedly improved tissue development based on histologically

detectable matrix deposition. Consideration of cell location, therefore,

is an important aspect in the development of regenerative medicine

approaches for cartilage repair. This is particularly relevant when

considering the natural biomechanical environment of the joint

in vivo and patient rehabilitation and adapted physical activity

protocols.
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Purpose: Plyometrics refers to exercise that exploits the stretch-

shortening cycle, which proceeds with the rapid stretch of a muscle

(eccentric phase), followed by rapid shortening of the same muscle

(concentric phase), which results in increased force and power output

of the activated muscles. This type of training has been successfully

used in different sporting contexts to improve strength, muscle power,

coordination, and athletic performance. Studies investigating the

effect of an acute bout of plyometric exercise or the regular plyo-

metric training on muscle morphology are limited.

Methods: Skeletal muscle biopsies of healthy untrained volunteers

have been observed for structural and ultrastructural change induced

by an acute bout of plyometric exercise (10 9 10 squat-jumps, 1-min

rest) or plyometric training (3 times per week for 8 weeks).
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Results: The results indicate that an acute bout of plyometric exercise

mainly affected the fast-twitch muscle fibers (Type II muscle fibers),

damaging both the sarcolemma and the sarcomere at the site of the

Z-disk. While the plyometric exercise in persons accustomed to

eccentric exercise (trained for 8 weeks) does not damage the sar-

colemma and the sarcomere at the site of the Z-disk.

Conclusion: Athletic trainers should avoid prescribing high-volume

plyometric exercise bouts within quick succession or after other forms

of high-intensity exercise that are known to stress the fast-twitch

muscle fibers, so that athletes have sufficient time to regenerate

damaged fibers.
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Fat content and muscle quality of the quadriceps

muscle assessed by electrical impedance myography:

correlations with ultrasound measurements
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Purpose: Electrical Impedance Myography (EIM) has been proposed

as a non-invasive approach for the assessment of fat content (FM) and

muscle quality (MQ) [1]. A new portable device (Skulpt�Chisel) has

been developed to estimate these parameters. The device is portable,

battery–operated, and connected to a smartphone via Bluetooth�. The

present study aimed to assess FM and MQ in a population of healthy

young participants and to correlate them with FM and MQ measured

by ultrasound.

Methods: Twenty-five participants (12M, 13F; mean ± SD: age =

24 ± 4.3 years; stature = 1.71 ± 0.09 m; body mass = 63.0 ±

10.0 kg) underwent two EIM measurements over the quadriceps

muscle at 50% of the femur length. FM and MQ were assessed by

Skulpt (Skulpt�Chisel). EIM involved high-frequency (50 kHz), low-

intensity electrical alternating current applied to the muscle belly

using 12 surface electrodes. Thereafter, the same area was scanned by

ultrasound in the transverse plane. Six snapshots were taken with the

same brightness and contrast parameters. Subcutaneous fat, muscle

thickness (FT and MT, respectively) and echo intensity as muscle

quality index (MQei, grey scale) were measured offline as average of

6 measures. EIM and ultrasound parameters were then correlated.

Results: Significant correlations were found between: FM and FT

(r = 0.94, p\ 0.01), FM and MQei (r = 0.53, p\ 0.01), and MQ and

MQei (r = 0.47, p\ 0.05). No correlation was found between MQ

and MT (r = 0.29, p[ 0.05).

Conclusions: FM and MQ assessed by EIM were correlated to sub-

cutaneous FT and MQei obtained by ultrasound. Therefore, it seems

that Skulpt can provide an index of fat percentage and muscle quality

within the area of measurement in a quick and cheap manner. Further

studies are needed to assess these correlations in other muscles and to

check the applicability of Skulpt in monitoring training-induced

changes in FM and MQ at local level.

Reference
1. Rutkove SB (2009) Electrical impedance myography: background,

current state, and future directions. Muscle Nerve 40(6):936–946

140 SB2 O

Discrepancies in glycaemia values during exercise

sessions at different intensities

M. Vandoni1, V. Carnevale Pellino1, L. Correale1,

E. Ricagno1, M. Bleve1, O.E. Ferraro2, V. Natalucci3,

S. Bonfadini4, E. Cimino4, A. Girelli4

1Laboratory of Adapted Motor Activity (LAMA), Department

of Public Health, Experimental Medicine and Forensic Science,

University of Pavia, Pavia, Italy;
2Unit of Biostatistics and Clinical Epidemiology, Department

of Public Health, Experimental and Forensic Medicine, University

of Pavia, Pavia, Italy;
3Department of Biomolecular Science (DISB), Carlo Bo University

of Urbino, Urbino, Italy;
4U.O di Diabetologia ASST Spedali Civili, Brescia, Brescia, Italy

Purpose: The continuous measurement of interstitial glucose through

a sensor placed in the subcutaneous tissue is becoming increasingly

widespread for patients on intensive insulin therapy. The possibility

of evaluate in real time not only the value but above all the glucose

trend has proved to be effective in improving glycaemic control, in

reducing hypoglycaemic risk and in improving patient QoL. One of

the most debated points is the accuracy of the data detected by the

sensor. Patients often report that the measurements of glycaemic by

sensor during physical activity, in particular in high intensity exercise,

presents too different values compared to the measurement from

capillary. The aim of the study is to evaluate the difference in the

interstitial glucose determination compared to the reference value

(capillary blood sugar) during different type and intensity of exercise,

in particular how this value different from rest condition.

Methods: 20 subjects with type 1 diabetes have been recruited for a

3-day educational camp focused on physical activity (PA) and man-

agement of glycaemia. For this reason, subjects wore heart-rate

monitor during exercise sessions and recorded glycaemic values both

with sensor and capillary measurement.

All subjects performed activities at different tasks: low intensity

walking, moderate to vigorous intensity jogging and high intensity

uphill running for 20 min each and a mixed-intensity activity

(mountain hike) for 6 h. The operator collected heart-rate monitor

values and the glycaemic measurement before, during and after every

training session. Qualitative variables are summarized as percentages

and quantitative variables as mean and standard deviation. Concor-

dance in the two measurements of glycaemic were tested using a

nonparametric method (Kendall’s test).

Results: All the subjects (12 women, 46.4±13.5 years; mean ± ds)

successfully completed the training sessions. During every task

recorded capillary and sensor values were discordant (p\ 0.05).

Glycaemic values from both sensor and capillary changed in accor-

dance to exercise intensity.
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Conclusions: This study demonstrated that during exercise sessions

on field there is a discrepancy between sensor and capillary glycaemia

values. This phenomenon could lead to bias and especially during

hypo and hyperglycaemia it must be carefully evaluated to carry

values in a safe condition.

Reference
Yardley JE, Sigal RJ, Kenny GP, Riddell MC, Lovblom LE Perkins

BA (2013) Point accuracy of interstitial continuous glucose moni-

toring during exercise in type 1 diabetes. Diabetes Technol Ther

15(1). https://doi.org/10.1089/dia.2012.0182
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The effects of land and aquatic treadmill running

at moderate intensities on heart rate and postural

balance control

A. Rizzato1, G. Bosco1, G. Zorzetto1, G. Marcolin1,

1Department of Biomedical Sciences, University of Padova, Italy

Purpose: An impairment of postural balance control has been shown

after land treadmill (LTM) running, due to a disturbance of vestibular

and visual information but no studies are available on aquatic tread-

mill (ATM). Therefore, the aim of our study was to investigate the

effects of running at moderate intensity over ATM and LTM on the

postural balance control both with open eyes (OE) and closed eyes

(CE).

Methods: Center of Pressure (COP) trajectory of 20 subjects was

collected on a dynamometric platform before (PRE) and immediately

after (POST) a 20-min-long moderate running (5/10 of Borg’s scale)

on ATM and LTM. Heart rate (HR) was recorded every 30 s. Subjects

performed 5 trials in both OE and CE condition. Each trial lasted 30 s.

Besides classical parameters (sway path, sway area, area of the

confident ellipse, and maximal oscillations) the sample entropy

(SampEn) was calculated to assess the regularity of the COP time

series.

Results: HR was significantly lower in the ATM with respect to

LTM. In the OE condition, statistically significant differences were

detected only for maximal medio-lateral (ML) oscillations in ATM,

with an increase in the POST condition. For the LTM running the

maximal ML oscillations and the sway area resulted to be higher in

the POST condition.

In the CE condition, on the LTM a higher SampEn after running was

observed. Two-way ANOVA for repeated measures revealed a sig-

nificant main effect of eyes condition for all classical parameters and

a main effect of treadmill only for ML SampEn.

Conclusions: Postural balance control was similarly influenced by

ATM and LTM running. However, the main cause of postural balance

control perturbation was given by the deprivation of visual informa-

tion. The lower SampEn in the CE condition corresponded to a

reduced complexity of the physiological and behavioral systems

involved in the task.

References
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Treadmill exercise negatively affects visual contribution to static
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The use of a mobile application to support physical

activity and lifestyle changes in persons living

with HIV: the smartapp study

M. Bonato1, F. Turrini2, C. Vitobello3, A. Giordani3,

A. Meloni1, L. Galli2, A. La Torre1, G. Merati1,4,

P. Cinque2

1Department of Biomedical Sciences for Health, Università degli

Studi di Milano, Milan, Italy;
2Department of Infectious Disease, San Raffaele Scientific Institute,

Milan, Italy;
3U.O. Riabilitazione Specialistica Disturbi Neurologici Cognitivi-

Motori, San Raffaele Scientific Institute, Milan, Italy;
4Centre of Sport Medicine, Don Carlo Gnocchi Foundation, Milan,
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Purpose: Although physical activity has been shown to improve fit-

ness, metabolic and inflammatory parameters in people living with

HIV, adherence to exercise programs is usually low when not strictly

supervised. Therefore, the aim of this study was to assess if the use of

a mobile application will favor engagement to exercise by providing

motivational inputs, and therefore adherence to training. We

hypothesized, as a consequence an improvement of physical fitness,

and therefore of health status.

Methods: This study was a two-armed, parallel group, randomized

controlled trials in which HIV-infected subjects were enrolled and

assigned to either an experimental group (EG), which trained with a

smartphone application, or a control group (CG), which trained with a

hard copy training program. Physical activity program included an

initial coach-supervised period of 4 weeks, followed by 12 weeks

where participants were instructed to train independently. The program

consisted of walking or jogging three times/week for 60 min. At

baseline (BL) and after 16-weeks (W16), patients underwent mea-

surement of CRF by peak oxygen consumption (VO2peak), body

composition (body mass, body mass index-BMI, waist, hip circum-

ferences, %fat mass and %fat free mass by bioimpedentiometry), and

metabolic parameters (total-, HDL-, LDL-cholesterol). Results are

given as number (%) ormedian (IQR) values. Intention-to-treat analysis

regarding an improvement of the 15% of VO2peak was performed with a

Chi square test. Percentage changes betweenBL andW16 regarding EG

and CG were assessed by Wilcoxon matched-pairs signed rank test.

Results: Thirty-seven subjects were screened and 28 were eligible and
divided in EG [n = 13, age: 52 (36–56) y-o, height: 176 (170–180) cm,

BMI: 24.4 (22.1–27.1) kg/m2, CD4?: 648 (439–762)], and CG [n = 15,

age: 50 (36–56) y-o, height: 172 (170–180) cm, BMI: 24.8 (22.1–27.1)

kg/m2, CD4?: 619 (439–762)]. During training we had 1 and 2 drop-

outs for EG andCG, respectively.Median training adherencewas 100%

(IQR 91–100%) during the initial coach supervised period, and 70%

(IQR 41–91%) during the independently training period, with 15/28

(54%) who trained for at least 50% of the sessions. Intention-to-treat

analysis showed post-intervention improvement in VO2peak (? 15%,

p = 0.005), % fat mass (- 10%, p = 0.014); %fat free mass (? 8%,

p = 0.008), total cholesterol (- 6%, p = 0.016) between EG and CG

were observed. Adherence to training is fundamental but seems to be

low when not strictly supervised in HIV infected patients. These results

showed that patients trained using a smartphone application were more

adherent and as consequence improved physical fitness, body compo-

sition and metabolic parameters.
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Imagery ability in sport types: differentiation

between vividness and kinesthetic imagery, and mental

rotation

D. Di Corrado1, M. Guarnera2, F. Vitali3, A. Quartiroli4,

M. Coco5

1Department of Sport Sciences, Kore University, Enna, Italy;
2Department of Psychology, Kore University, Enna, Italy;
3Department of Neurological and Movement Sciences, University

of Verona, Italy;
4Department of Psychology, University of Wisconsin, USA;
5Department of Biomedical and Biotechnological Sciences,

University of Catania, Italy

Purpose: In a sports context, imagery has been described as the

condition in which persons imagine themselves in habits which may

lead to increasing and performing skills. Systematic reviews have

shown that mental imagery improves performance in motor tasks. The

aim of the present study was to explore whether type of sport (team

open-skill sports, individual open-skill sports, and individual closed-

skill sports) influences static and dynamic vividness (i.e., the clarity or

realism of the imagery experience) and the controllability of mental

images (i.e., the ease and accuracy with which an image can be

manipulated mentally) differently.

Methods: The study was conducted with volunteers comprising 30

tennis players, 30 golfers, 30 handball athletes, 30 rugby athletes, and

30 non-athlete students, between the ages of 14 and 33 years

(M = 20.4, SD = 4.56). The participants completed the Vividness of

Visual Imagery Questionnaire, The Vividness of Movement Imagery

Questionnaire-2, and Mental Rotation Tasks.

Results: Results showed that competitive athletes have higher scores

on imagery ability than control group. Pairwise post hoc comparisons

using Bonferroni tests showed significantly lower scores in the control

group on External Visual Imagery, Internal Visual Imagery and

Kinesthetic Imagery (tennis players vs control p\ .001). Volleyball

and rugby athletes demonstrated significantly highest scores of

Kinesthetic Imagery, than the other groups. Results shown that the

sport type may lead to differences in the imagery ability.

References
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Effect of mental fatigue on physical and technical

performance in young soccer players

G. Gallo1, S. Borghi1, A. La Torre2,3, L. Filipas2

1School of Sport Sciences, Università degli Studi di Milano, Milan, Italy;
2Department of Biomedical Sciences for Health, Università degli Studi di

Milano, Milan, Italy; 3IRCCS Istituto Ortopedico Galeazzi, Milan, Italy

Purpose: The aim of this study was to investigate the effects of

mental fatigue on physical and technical performance in three dif-

ferent age groups of young soccer players.

Methods: Single blind cross-over randomised counterbalanced

design. Subjects: 36 young soccer players, divided in 3 9 12 groups

based on their age (G1: 13–14 years, G2: 15–16 years, G3:

17–18 years). The first part of the study assessed soccer-specific

physical performance of the subjects using the Yo-Yo Intermittent

Recovery Test, Level 1 (Yo-Yo IR1). The second part of the study

assessed soccer-specific technical performance of the subjects using

the Loughborough Soccer Passing and Shooting Tests (LSPT, LSST).

Each test was performed after two different treatments: 30 min of the

Stroop task (Mental Fatigue Condition) or 30 min reading magazines

(Control Condition). Distance run, heart rate, and ratings of perceived

exertion were recorded during the Yo-Yo IR1. LSPT performance time

was calculated as original time plus penalty time. LSST performance

was assessed using shot speed, shot accuracy, and shot sequence time.

Results: The running distance in the Yo-Yo IR1 was reduced in G1,

G2 and G3. No difference in heart rate existed between conditions,

whereas ratings of perceived exertion were significantly higher at the

same time of the test in the mental fatigue condition. LSPT original

time, penalty time and performance time were reduced only in G3.

Shot speed, shot accuracy and shot sequence time were similar

between conditions in G1, G2 and G3.

Conclusions: Mental fatigue impairs soccer-specific physical perfor-

mance in the three different age groups, whereas passing impairs only

in the older group. Mental fatigue did not alter shot performances.

Reference
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(2016) Mental fatigue impairs soccer-specific physical and technical
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Improved tolerance to mental exertion after 4 weeks

of endurance training

L. Filipas1, A. La Torre1,2, K. Martin3, R. Keegan3,

B. Rattray3

1Department of Biomedical Sciences for Health, Università degli

Studi di Milano, Milan, Italy;
2IRCCS Istituto Ortopedico Galeazzi, Milan, Italy;
3University of Canberra Research Institute for Sport and Exercise,

Canberra, Australia

Purpose: The aim of the study was to investigate if 4 weeks of

endurance training could improve tolerance to mental exertion and

cognitive performance in untrained individuals.

Methods: Twenty untrained individuals were allocated randomly in a

training (TG) or control group (CG). Participants in both groups

completed three testing visits before and after a 4-weeks endurance

training program (or control program for CG). The first testing session
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was a VO2max test to assess the fitness level of the subjects. The other

two visits included a cognitive activity (a battery of different cogni-

tive tests or a control condition) followed by a 15-min time-trial

performed on the cycle ergometer. Subjective ratings of mental fati-

gue, mental effort and motivation were measured before and after

treatment. Power, cadence, speed, heart rate and perception of effort

were measured during time-trial.

Results: In both groups mental fatigue impaired significantly perfor-

mance on the time trial during the pre-tests. TG improved significantly

the VO2max after the training program, while CG did not change from

preto post-tests. Post-tests performance on the time-trial was signifi-

cantly improved in TG, whereas not in CG. In TG mental fatigue did

not impair time-trial performance in post-tests; in CG mental fatigue

reduced significantly time-trial performance also in post-tests.

Conclusions: Four weeks of endurance training improved tolerance

to mental exertion in untrained individuals.

Reference
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Postural control and stress in young men
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1Department of Biomedical and Biotechnological Sciences,

University of Catania, Italy;
2Department of Educational Sciences, University of Catania, Italy;
3Department of Research, Italian Center Studies of Osteopathy,

Catania, and Horus Cooperative Social, Ragusa;
4Kore University of Enna, Italy

Purpose: It has been observed that the amount of stress influences

postural stability in young women. The purpose of this study was to

analyze whether enhanced stress may negatively influence the pos-

tural control in 14 young right-handed men during quiet standing with

and without visual input.

Methods: Amount of stress was assessed by evaluating free cortisol

response to awakening (Cortisol Awakening Response, CAR) and by

administering the Perceived Stress Scale (PSS), whereas the Profile of

Mood States (POMS)was utilized to evaluate total distress. The postural

control was assessed with a force platform by calculating 95% confi-

dence ellipse area occupied by the Center of Pressure throughout five

stability positionsmaintained for at least 52 s with open and closed eyes.

Results: A strong significant positive relation between POMS, PSS

and CAR for every studied participants was observed. Moreover, it

has been detected not only that the amount of stress influences pos-

tural stability, but also that this effect is influenced by laterality. In

fact, it was detected that the ability to maintain the position is greater

when the dominant foot is forward, irrespective of visual input.

References
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induced stress affects postural control. ExpBrainRes 236(1):305–314
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influences postural balance in older adults. Gait Posture 35:653–665
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Attitudes toward inclusion and perception of disability

in Sport Sciences students

P. Oliva, A. M. Murdaca,

Department of Cognitive Sciences, Psychology, Educational

and Cultural Studies, University of Messina

Purpose: The inclusion process requires that the educational contexts

are identified with certain principles and attitudes which teach-

ers/coaches are consistent with. Although many children with

disabilities can have access to regular schools or sport teams, in many

cases they are exempted from physical activity, often for insecurity by

the part of the teacher/coach (Hutzler and Barak 2017; Taliaferro

et al. 2015; Tant and Watelain 2016). The purpose of this study was to

analyze the attitudes toward inclusion and perception of disability of

university Sport Sciences students. This study also aimed to compare

the perceptions of different level students (1st Level Degree vs. 2st

Level Degree).

Methods: For that, 101 university Sport Sciences students, of which

67 were 1st Level Degree students and 34 were 2st Level Degree

students completed: SACIE-R (Sentiments, Attitudes, and Concerns

about Inclusive Education Revised), TAIS (Teacher Attitudes Toward

Inclusive Education Scale) and an adapted version of TIAQ (Teacher

Inclusion Attitudes Questionnaire).

Results: Results found that attitude toward inclusion was related to

student competence perception (self-efficacy); furthermore, it was

observed that 2nd Level Degree students reported more positive

attitudes toward inclusion, even if they showed concerns about dis-

ability. Stronger students pessimism was about their lack of preparing

to work with disabled children.

Conclusions: These findings underscore the need for improved stu-

dent education to meet the needs of all children able to participate in

youth sports.

References
Hutzler Y, Barak S (2017) Self-efficacy of physical education

teachers in including students with cerebral palsy in their classes. Res

Dev Disabil 68:52–65

Taliaferro AR, Hammond L, Wyant K (2015) Preservice Physical

Educators’ self-efficacy beliefs toward inclusion: the impact of

coursework and practicum. Adapt Phys Activ Q 32:49–67

Tant M, Watelain E (2016) Forty years later, a systematic literature

review on inclusion in Physical Education (1975–2015): a teacher

perspective. Educ Res Rev 19:1–17

S70 Sport Sci Health (2018) 14 (Suppl 1):S1–S99

123



148 PE P

A new definition of Physical Activities significant

for development and health (work in progress …)

M. Lanza

Department of Neurosciences, Biomedicine and Movement,

University of Verona

Purpose: Physical activities that have been shown to be significant

for development and health are not correctly represented by the

famous classification of Corbin and colleagues (2000). The aim of

research is to produce a complete and coherent definition of physical

activities that are significant for health and development according to

the kinesiology’s literature. The classification could favour the correct

promotion of physical activity in different ages and conditions.

Methods: Initially, a bibliographic survey (rapid review) concerning

the definitions of physical activity was carried out. Having noted the

lack of a comprehensive definition of the different types of physical

activity that scientific research indicates as significant for develop-

ment and health, a second rapid review was carried out on the types of

physical activities significant for the promotion of health, the pre-

vention of pathologies and the development of human beings. From

the results, we proceeded to formulate a classification with a

description of physical activities. The classification underwent a

preliminary verification through two focus groups with students of the

degree and master course in sport sciences.

Results: The proposed classification is the following: Sport: Com-

petitive physical activity carried out within a system of rules defined

by formal organizations and aimed at performance. Expressive

physical activity: Activity carried out within an organized system

aimed at the search for high performance in self expression. Profes-

sional Physical Activity: Jobs that require light, moderate or vigorous

physical exertion and different from sports and expressive motor

activities. Physical Exercise: Structured motor activity that aims at

benefits to improve physical fitness, well-being and health. Recre-

ational Physical Activity/Physical Activity practiced by passion:

Unstructured motor activity, carried out with the prevailing motiva-

tion of personal pleasure. Physical Activity of Daily Life: Physical

activity carried out with the main motivation to realize the functions

and commitments of daily life outside of work.

Discussion: The classification must be now submitted to validation

with experts who express, at least, a construct-related validity.
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Physical activity levels and motor performances

of adolescents. Preliminary study for the promotion

of physically active lifestyles

D. Colella1, D. Monacis1, C. d’Arando1

1Department of clinical and experimental medicine, Laboratory

of didactic of motor activities, University of Foggia, Foggia, Italy

Purpose: Many adolescents in different countries do not respect

international guidelines for daily physical activity. In the develop-

mental age, sedentary habits are among the fundamental causes of

overweight and obesity, low levels of physical activity and motor

performance. The aim of the study is to evaluate and compare the

levels of physical activity and motor performance in two groups of

high school students, divided according to gender and group

differences (Male-nw n = 10, age 17.6 ± 0.55, BMI 21.59 ± 2.13;

Male-ow/ob n = 10; age 17.6 ± 0.54, BMI 26.04 ± 1.03; Female-nw

n = 10, age 17.6 ± 0.54, BMI 21.42 ± 1.53; Female-ow/ob n = 10,

age 16.8 ± 0.83, BMI 25.08 ± 0.55).

Methods: All the students identified, not practicing extracurricular

sports, wore a pedometer for 7 days (Michalopoulou et al. 2011;

Pangrazi et al. 2007). Self-report PAQ_A (Janz et al. 2008), standing

long jump, shuttle run 10 9 5, sit up, medicine ball throw (kg2) were

assessed.

Results: In addition to the descriptive statistics (M ± DS), ANOVA

2 (group) 9 2 (gender) was carried out, in order to highlight signif-

icant differences between the variables studied (p\ 0.05). Males

show higher motor performance than females in all motor tests

(p\ 0.05) except for the medicine ball throw test (kg2). Males-nw

and females-nw show higher motor performance than the ow/ob

group (p\ 0.05). The results underline intra-group differences, nw vs

ow-ob, in the levels of physical activity measured with the pedometer

(p\ 0.05) and with the self-report (p\ 0.05).

Conclusions: BMI influences the levels of physical activity and the

development of motor skills of the adolescent. Evaluation with

objective measures and self-report is necessary to promote the self-

assessment of daily habits to motor activities for health promotion.
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Analysis of the correlation between Cooper test

and Léger test in a junior high school

M. Tonietta1, G. Olla1, P. Moisè,1 2

1School of Exercise and Sport Sciences, University of Turin, Torino,

Italy;
2Istituto Comprensivo Statale Buttigliera Alta-Rosta (TO), Italy

Purpose: Cooper and Léger tests are two of the most important

indirect tests for the assessment of maximum aerobic power, VO2

max (Batista et al. 2017; Mackenzie 2015). The main purpose of this

study is to offer teachers of physical education a comparison between

the two tests to understand whether the methodological choice of one

or the other in a school population is indifferent (Lovecchio et al.

2013).

Methods: A total of 188 students aged 13.02 ± 0.85 (108 males and

80 females). Their anthropometric characteristics can be summarized

as follows: height 155 ± 0.09 cm, weight 47 ± 12.45 kg and BMI

19.38 ± 3.76 kg/m2. After a short warm-up, the boys performed the

two tests in the gym in two different sessions and subsequently the

protocol of their VO2 max was calculated according to the results

obtained in the tests.

Results: The data were processed using the Pearson correlation

coefficient with significance established at 5%. The analysis of the

results shows that there is a significant correlation (p\ 0.001)

between the two tests on the total of the sample; in the 108 males the

correlation is 0.6808 (p\ 0.001), while in the females of 0.7347

(p\ 0.001), that among the students with BMI[ 25 there is a cor-

relation of 0.6686 (p\ 0.001), while in the group of pupils with
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BMI\ 25 the correlation is of 0.7185 (p\ 0.001), that in the stu-

dents with height[ 165 cm the correlation between the two tests is of

0.8306 (p\ 0.001), while the group of pupils with height\ 165 cm

has a correlation of 0.7095 (p\ 0.001).

Conclusions: From the study emerges, confirming what is in the

literature that the two tests can be overlapped in the school context,

with subjects not in possession of a specific training. It does not seem

that BMI and stature of the subjects influence the correlation.

As a result, both provide physical education teachers with a valuable

tool to investigate the aerobic power of the school population.
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Fondazione Scoliosi Italia Onlus: a screening proposal

in the primary and junior high school
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Purpose: The start of screening for scoliosis began in 1963 in Aitken,

a town with a population of about 10,000 inhabitants, in central

Minnesota (Lonstein 1977). Many studies demonstrate the importance

of school screening programs in the early detection of scoliosis or bad

postural habits (Adobor et al. 2011, Deepak et al. 2017). Among the

professionals who gravitate in the school environment, the teacher of

physical and sporting sciences can play an important role in the

observation of the posture of the students (Grivas et al. 2017). The

Fondazione Scoliosi Italia Onlus, an association founded in 2009, has

among its aims training teachers so that they can perform a 1st level

screening. The present study analyzes the data emerging from the

screening among a group of students of a school in the province of

Turin.

Methods: The sample group, consisting of 224 students (120 males,

104 females), aged 11.5 ± 0.7 height 152.0 ± 7.0 cm, weight

54.0 ± 19.0 kg and BMI 23.2 ± 6.0 kg/m2, was observed using the

protocol proposed by the F.S.I.O. During this screening, subjects were

asked to wear a tight-fitting T-shirt and take off their shoes. The

observation provided for the control on the frontal plane (anterior–

posterior), on the sagittal plane in an upright position and with the

Forward Bending Test.

Results: Of the total number of students examined, 45% were sent to

medical examination (40% of females, 49% of males). In detail, 43%

of the students at risk presented a more or less marked dorsal hump,

while 19% had multiple problems. In females, the sum of these

percentages (50–17%) was higher than in males (37–20%).

Conclusions: The collected data show how the high number of

subjects with the presence of paramorphisms makes control activity at

an early age extremely useful. The high number of families (90 out of

314 total, 30%) who did not authorize screening, suggests a lack of

sensitivity towards the usefulness.
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Analysis of Body Mass Index (B.M.I.) in a primary

and middle school students
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Purpose: Many researches show an increase in the percentage of

overweight children in countries with an elevation (Doherty et al.

2017; Ezzati et al. 2017; Rao et al. 2016)

Being underweight, overweight, obese during childhood and adoles-

cence (Aborea-Gomez et al. 2017; Ranjani et al. 2016).

The objective of the work is to investigate the characteristics of a

sample of students of a school in the province of Turin.

Methods: A total of 281 subjects participated in the study (165 males

and 116 females) height 1.55 m ± 0.25 m, weight 52 kg ± 25 kg

and BMI 22.1 ± 7.9. During the class each stature and weight were

measured with a statimeter and a scale. To define overweight and

obesity, the BMI-for-age percentile growth charts are used to indicate

the size and growth patterns of children and teens in the United States.

Results: In girls the condition between 85–95th percentile is equal to

14%while over 95% is present with 7% of cases, with a total of 21% of

subjects at risk. In boys, on the other hand, overweight is the same

(14%), but obesity increases compared to before with 14%. Further-

more, the data show a substantial increase in male obesity with the

increase in the age of the students. The decades are 11% while the

fourteen are 16%. Differently in the female gender the values are

similar in the age groups, only 13 year olds have considerably higher

values, with percentiles between 85–95 equal to 26% and over 95–21%.

Conclusions: The results underline the opportunity to find solutions

to cope with the phenomenon of weight gain, such as a more active

quality of life and a balanced diet not only at home, but also in

schools, places where children spend most of their time.
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Influence of the Turkish Get Up in explosive power

performance in a group of middle school students
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Purpose: The Turkish Get-Up (TGU), which can be defined as

Functional exercises are often incorporated in training regimens to

prevent injury and enhance performance. It combines features of a

lunge, bridge, and side plank into a functional whole body exercise

(Ayash et al. 2014; Liebenson et al. 2011).

The purpose of this study is to evaluate how much exercise can

influence the ability to express explosive power.

Methods: A total of 42 students (22 males20 females) aged

12.5 ± 0.7 height 154, 5 ± 9.1 cm, weight 44.0 ± 15.5 kg and BMI

18.1 ± 14.3 were divided in two groups, group A and group B. The

group A, experimental group, composed of 21 students (11 males and

10 females) age 12.5 ± 0.7 height 157, 5 ± 13.4 cm, weight

40.0 ± 9.9 kg and BMI 15.9 ± 1.2. The group B, control group of 21

students (11 males and 10 females) height 157 ± 5.6 cm, weight

45.0 ± 14.1 kg and BMI 18.0 ± 4.4. The experimental group per-

formed a protocol of exercises aimed at learning the TGU executive

technique for about 15 min twice a week during physical education

lessons, the control group carried out the normal p.e. lessons. The

explosive power was measured with the standing long jump.

Results: The analysis of the results was performed using the Student

t test for paired samples. It emerged that after 8 weeks of work the

experimental group obtained an improvement of 4.1 cm (p\ 0.001)

while the group control showed an improvement of 0.4 cm (ns). If we

separate, however, the experimental group in two subgroups (males

and females) we discover that the group of males improves of 5.1 cm

(p\ 0.001) while the female group shows an improvement of 1.5 cm,

higher than that of the group control, but not significant.

Conclusions: The work seems to show that the practice of TGU

influences the ability to express explosive power in a group of middle

school students, but the improvement seems to be significant in the

male sample and present but not significant in the female sample. A

study of a larger sample could have more weight on the investigation.
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Field-based tests commonly used in children

and adolescents practising sport to assess health-related

components of physical fitness: an overview

within the ESA programme
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Purpose: The health-related components of physical fitness (PF) are

considered important markers of current and future health in young

and adult populations and are related to the ability of performing

different sports. The aim of the present study is to provide an over-

view of the most used field-based tests to assess health-related PF

components in children and adolescents practising sport.

Methods: A systematic review was conducted within the Enriched

Sport Activities (ESA) Program, funded by the European Commis-

sion, to retrieve original articles that included the use of field-based

tests in sportive young people. Papers published from 2007 in Eng-

lish/Spanish/Italian languages and targeted to healthy children/

adolescents were searched. For the purpose of this work, only the tests

assessing health-related components of PF (muscular strength, mus-

cular endurance, cardiovascular endurance and flexibility) were

considered.

Results: Among the 1,133 items retrieved a total of 100 papers

matched the inclusion criteria and were included in the final database.

Muscular strength of lower and upper body was assessed in 66% of

the studies, through a variety of jumps: vertical jumps (62.1%) and

standing broad jumps (48.5%) were the most frequently used to assess

lower body strength, while hand dynamometry (12.1%) and medicine

ball throw (10.6%) for upper body; other upper body tests used that

assess also muscular endurance were sit-ups (25.7%) and push-ups

(13.6%). 23% of the studies assessed muscular endurance, mainly

through multistage fitness tests (MSFT) (21.7%) and line-drill tests

(13.0%); around half papers used sport-specific tests. Cardiovascular

endurance was assessed in 54% of the papers, through mainly shuttle

run intermittent recovery tests (37.0%) such as Yo-yo (24.1%).
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Flexibility was assessed in 19 studies, through sit and reach test in

84.2% of the papers.

Conclusions: High heterogeneity was evidenced between the used

field-based tests. Some of them were demonstrated to be suitable for

young populations and were used more frequently, so they were taken

into greater consideration from the authors for the selection of a

fitness battery to be used in the ESA project.
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The Daily Mile is feasible in Italy too: running

or walking every day for 15 min improve the physical

fitness of primary school children
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Purpose: The Daily Mile is a physical activity program growing in

popularity internationally. Each day, during class time, children run or

walk outside for 15 min (about 1 mile) at a self-selected pace. A

recent study reported that, in Scotland among primary school chil-

dren, the Daily Mile intervention is effective at increasing levels of

physical activity, physical fitness and improving body composition.

We aimed to explore the feasibility and effectiveness of the Daily

Mile in Italian schools.

Methods: We conducted a quasi-experimental repeated measures

pilot study in five primary schools in the neighborhood of Turin: after

presenting the program to the teachers, the classes were divided in

those who agreed to introduce the Daily mile (experimental group

EXP, N = 540) and those who did not intend to introduce the Daily

Mile (control group CON, N = 339). In the experimental group the

Daily Mile was conducted for 3 months, while pupils at the control

group followed their usual curriculum. Outcomes were 6-min run test,

standing long jump, body mass index (BMI), and roundness index.

Acceptability, satisfaction, perceived appropriateness and students’

behavior were collected from the teachers using surveys and focus

groups.

Results: After correction for age, significant improvements were

observed in the experimental group relative to the control group for

the 6-min run test (EXP ? 3.5%, CON ? 0.9%, ANOVA

(F(1,478) = 5.866, P = 0.035) and for standing long jump (EXP

? 4.7%, CON ? 2.8%, ANOVA (F(1,788) = 4.229, P = 0.040), but

not for BMI and roundness index. Overall, teachers were satisfied

with the project and found it suitable for their school context and easy

to implement.

Conclusions: The intervention was easily and safely implemented,

and it was considered suitable for the daily routine of Italian primary

schools. The findings show that the Daily Mile intervention was

effective at increasing physical fitness. These findings have relevance

for Italian teachers and policymakers.
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Chesham et al. The Daily Mile makes primary school children more
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High University Education: functional training

specialist
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Purpose: Typical exercises of functional training have a growing

interest among both physical exercise practitioners, fitness and com-

petitive sports disciplines. The increasing attention of practitioners

regarding the methodological aspects of physical exercise suggests

the opportunity to recall the physiological and mechanical bases of

human movement by applying theoretical knowledge.

Methods: Due to the need of instructors to satisfy the increasing

number of demanding practitioners, UniSanRaffaele and Italian Fit-

ness Federation (FIF) have developed the first Advanced Training

course oriented to FUNCTIONAL TRAINING. The purpose of the

course was the application of the theoretical assumptions with refer-

ence to tools and exercise proposals typical of FUNCTIONAL

TRAINING in order to obtain established and measurable training

results. The educational offer was divided into 8 modules of 16 h each,

including 4 modules in the gym, 3 modules in the classroom with

university professors, 1 module in the evaluation class. The learning

assessment and its consolidation were carried out through e-tivities,

individual or cooperative exercises in the virtual classroom. The vir-

tual classroom is based on MOODLE on the Telematic University

website. It allows asynchronous interactions between students and

tutors, who can develop exercises together, according to their time

availability, reconciling their professional and personal needs.

Results: The students were involved for over 200 h. For the final

evaluation the students presented works created in a cooperative form,

in which they developed training proposals aiming at achieving

specific and individual performance goals, customized according to

the initial evaluation of the practitioners.

Conclusions: Blended learning is an education program that combi-

nes online digital media, traditional classroom methods and exercise

training sessions. A proper alternation of real and virtual classrooms

and the integration of academic and training activities in a fitness

contest allows a better development of professional skills.

Reference
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Evaluation of physical fitness in 11 years old students

in Northern Italy: a powerful tool to improve physical

education curricula

A. Cudicio, M. Cogliati, R. Perini, C. Orizio
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of Brescia, Italy

Purpose: This study was designed to evaluate the physical fitness

(PF) in 11 years old students of 7 schools in Brescia. The aim was to

provide functional data useful for motor activity promotion by

physical education (PE) teaching in middle-lower school.

Methods: To assess the four main components of the PF we mea-

sured: (1) anthropometric data, i.e. height (m), weight (kg) to

calculate BMI (kg/m2); (2) aerobic fitness through the six minutes

walking test (6MWT); (3) muscular fitness through the standing broad

jump test (SBJT); (4) joint flexibility from the V-Sit and reach test

(VSR). Statistical analysis was performed by 2-way ANOVA.

Results: 349 children were tested, 257 Italian (I) and 74 Not-Italian

(NI); I: 127 males (M) and 130 females (F); NI: 41 M and 33 F. NI

children belonged to different ethnic groups.

I-M I-F NI-M NI-F

Mean SD Mean SD Mean SD Mean SD

BMI 19.3 3.3 19.5 3.7 20.7 3.6 19.9 4.5

6MWT 720 59 697 54 704 75 683 52

SBJT 154 22 144 21 145 24 137 21

VSR - 7 7 4 10 - 5 8 - 1 10

Statistical differences between groups. BMI I vs NI; M-I vs M-NI; SBJT I vs NI;

M(I ? NI) vs F(I ? NI); M-I vs F-I; VSR M(I ? NI) vs F(I ? NI); M(I) vs F(I)

Conclusions: I group data. BMI mean value of both M and F is close

to the 50th percentile according to a previous study concerning North

of Italy children. Nonetheless, 15% of M and 11% of F have to be

considered overweight [1]. 6MWT and SBJT mean results are even

better than those reported for other age-matched European children

[2, 3]. VSR data are strongly influenced by gender. M show marked

negative results, while F show good flexibility. This difference should

be considered in PE curriculum.

NI group data. Only two of the PF descriptors are different compared

to I data, being BMI and SBJT value higher and lower, respectively,

than those of I counterpart.

Generally, the resulting overall PF of the investigated students is

in line with the literature data. The level of PF can be considered

adequate, making this population able to follow PE curriculum aimed

to include physical activity in daily life as a tool to discourage its

abandon in adulthood.
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Adaptation to incompatible virtual surgeries

across multiple days
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Purpose: Myoelectric control of a virtual end-effector during multi-

directional isometric force generation allows to investigate motor

adaptation after a simulated perturbation of muscle pulling directions

(virtual surgeries). When the perturbation is incompatible with the

muscle synergies generating the force, subjects do not adapt, in

accordance with the prediction that adaptation is hard because it

requires learning of new muscle synergies. However, failure of

learning may be due to the limited time available to practice. We have

developed and tested the feasibility of a multi-day protocol to assess

whether longer practice leads to better adaptation.

Methods: Subjects had their right arm, forearm, and shoulder fixed to

a splint connected to a multi-axis force transducer. Electromyographic

(EMG) activity was recorded from 13 shoulder and arm muscles

during isometric force generation and muscle synergies were identi-

fied using non-negative matrix factorization. A monitor displayed in

real-time the position of a cursor, controlled by the muscle activations

according to a linear mapping of the recorded EMG. Subjects were

instructed to displace the cursor to reach eight targets arranged in a

circle on a horizontal plane. In each session, the subjects initially

practiced with the linear mapping best fitting the generated force

(baseline) and then with a perturbed mapping (incompatible virtual

surgery) that did not allow to generate all planar force directions using

the muscle synergies. Performance was quantified by the fraction of

trials in which the cursor reached the target and by the angular error

of the cursor initial movement direction.

Results: The linear mapping was robust across multiple days. Myo-

electric control was also robust across days, as subjects were able to

perform the task in baseline conditions across multiple days using the

mapping estimated in the first day. Preliminary results indicated that

subjects’ performance improved across days but also showed differ-

ences across participants.

Conclusions: It is possible to use myoelectric control to characterize

adaptation to an incompatible virtual surgery across multiple days.

Further experiments will be required to better quantify learning rates

and interindividual differences.
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Effects of kinesiotaping on motor performance

in musicians suffering from focal hand dystonia: a pilot

study
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Purpose: Task-specific training and learning time are crucial factors

to achieve and preserve high level of performance in a particular

domain. Yet, repetitive use of a specific body segment for an exten-

sive period can induce a deterioration of voluntary motor control due

to maladaptive plastic changes in the sensorimotor system by inter-

acting with other triggering factors such as psychological stresses,

neuromuscular trauma, along with genetic susceptibility. In a musical

setting, intensive training regimes can be associated with loss of

motor control, leading to the manifestation of focal dystonia, also

known as musician’s dystonia (MD). MD is a movement disorder

compromising the playing ability of musician and in many cases

terminates musical careers. The study investigates the effects of

Correction Kinesio Taping (CKT) intervention, compared to Sham

Kinesio Taping (SKT), on fine motor control.

Methods: Seven affected musicians performed musical exercises

designed to explore different motor patterns. A tailored CKT inter-

vention on affected fingers was provided based on the dystonic

pattern that each patient manifested while playing. Motor perfor-

mance was video-documented and four independent experts assessed

blindly the general performance and fingers’ posture on visual ana-

logue scales (VASs). In addition, self-report assessments of the

movement abilities have also been assessed. Finally, muscular

activity and co-activation index of wrist agonists and antagonist

muscles were assessed.

Results: No different beneficial effect of CKT and SKT interventions

was reported from the four experts on general performance and fin-

gers’ posture. Benefits offered by CKT were lost when the bandage

was removed. Musicians estimated that CKT was ineffective in

improving their general playing ability. In addition, no significant

changes in co-activation of wrist antagonist muscles during and after

interventions were observed.

Conclusions: These preliminary results suggest that CKT interven-

tion may be useful in normalizing dystonic pattern and improving

playing ability in selected musicians with FHD.
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Purpose: There is a growing consensus regarding the specialization

of the non-dominant limb (NDL)/hemisphere system to employ pro-

prioceptive feedback when executing motor actions. In a wide variety

of rhythmic tasks the dominant limb (DL) has advantages in speed

and timing consistency over the NDL. Recently, we demonstrated that

the application of Kinesio� Tex (KT) tape, an elastic therapeutic

device used for treating athletic injuries, improves significantly the

timing consistency of isochronous wrist’s flexion–extensions (IWFEs)

of the DL. We argued that the augmented precision of IWFEs is

determined by a more efficient motor control during movements due

to the extra-proprioceptive effect provided by KT. In this study, we

tested the effect of KT on timing precision of IWFEs performed with

the DL and the NDL, and we evaluated the efficacy of KT to coun-

teract possible timing precision difference between limbs.

Methods: Young healthy subjects performed with and without KT

(NKT) a synchronization-continuation task in which they first

entrained IWFEs to paced auditory stimuli (synchronization phase),

and subsequently continued to produce motor responses with the same

temporal interval in the absence of the auditory stimulus (continuation

phase). Two inter-onset intervals (IOIs) of 550-ms and 800-ms, one

within and the other beyond the boundaries of the spontaneous motor

tempo, were tested. Kinematics was recorded and temporal parame-

ters were extracted and analyzed.

Results: Our results show that limb advantages in performing profi-

ciently rhythmic movements are not side-locked but depend also on

speed of movement. The application of KT significantly reduces the

timing variability of IWFEs performed at 550-ms IOI. KT not only

cancels the disadvantages of the NDL but also makes it even more

precise than the DL without KT.

Conclusions: The superior sensitivity of the NDL to use the extra-

sensory information provided by KT is attributed to a greater com-

petence of the NDL/hemisphere system to rely on sensory input. The

findings in this study add a new piece of information to the context of

motor timing literature. The performance asymmetries here demon-

strated as preferred temporal environments could reflect limb

differences in the choice of sensorimotor control strategies for the

production of human movement.
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Reaction time and dominance in elderly. Relationships

with the motor task.
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Purpose: This study aims to investigate the association between

reaction time of the dominant and non-dominant hand in elderly

individuals and to underline the gender differences.

Methods: 60 subjects (68.4 ± 4.4 years), 18 men and 42 women,

healthy, free from injury and without any physical problem that could

affect the test results. The tests are the baseline reaction Times, the

plate tapping test and foot tapping test.

Results: Descriptive statistical procedures are presented as mean and

the percentage changes (D%) were calculated for each tests and

men/women differences. The significance level were performed of

p\ 0.05.

In baseline reaction time test, the non-dominant hand performs a

lower reaction time than the dominant hand of about 41 ms

(p = 0.01). Men have, in both hands, a better reaction time to stim-

ulation than women over 50 ms (p = 0.008) but the difference

between the non-dominant and the non-dominant hand is similar to

both sexes and is about 12% (p\ 0.05).

In the plate tapping test, on the other hand, the dominant hand is

more reactive than the non-dominant hand (7%, p = 0.001) .

In the foot test, the difference between the dominant and non-

dominant feet is 2% (p = 0.01). Men records 1 touch more not sta-

tistically significant (p = 0.1) and women it 0.4 taps (p = 0.006). as

the plate tapping test, men recorded 5 foot taps more than women

(p = 0.005).

Conclusions: Males have faster reaction times than females and the

difference in performance between the tests performed could be due

to the difficulty of the required motor task and the preferred hand is

not always a good guide to the dominant hemisphere. Usually, a

dominant (and faster) right hand implies a dominant left hemisphere.

The side of the body with the longer reaction time (not always the

side with the non dominant hand) is the side with the dominant

hemisphere but if the task is more complex, as in the tapping test the

reaction time difference between the left and right hands is remark-

able contrary.
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The central nervous system plasticity allows

the recovery of a lost motor function

from the homologous antagonist nerve
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Purpose: The aim of the study is to assess brain plasticity through its

ability to reprogram the function of a cortical motor area in that of its

antagonist. Knowledge of the neurophysiological mechanisms

underlying this phenomenon can clarify the mechanisms of devel-

opment of certain coordinating abilities in normal or with motor

deficits subjects.

Methods: In ten adult female rats, the left median nerve was repaired

by end-to-side neurorrhaphy after epineuriotomy on the radial nerve

at the middle of the brachium. Median nerve functional recovery was

then assessed by the grasping test until week-30 postoperative. Before

nerve withdrawal, the functional anatomy of median and radial nerves

was assessed by electrical stimulation. Repaired nerves were then

processed for resin embedding, and semi-thin sectioning were taken

for nerve fiber histomorphometry by dissector method.

Results: Repaired median nerves were all repopulated by nerve fibers

regenerating from the radial donor nerve and voluntary motor control

of the flexor muscles innervated by the median nerve was progres-

sively recovered.

Conclusions: Lost function of median nerve has effectively been

recovered from pool of axons belonging from antagonistic radial

nerve thanks to their corresponding cortical adaptation based on

unfathomable brain plasticity mechanism. Further studies are neces-

sary to understand if this occurrence is possible by other induction

methods without surgical anatomical changes and, obviously, pru-

dence should be taken in translating animal research to human

application.
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Peroxisome proliferator-activated receptor c
coactivator 1a expression levels in soleus and EDL

muscles after exercise
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Purpose: Peroxisome proliferator-activated receptor c coactivator 1a
(PGC1 a) is a transcriptional coactivator that controls the expression

of gene involved in the regulation of fatty acid oxidation and glucose

metabolism. PGC1 a is considered the ‘‘master regulator of mito-

chondria’’, as it regulates mitochondrial transcription factors. It has

been reported that PGC1 a and its isoforms are involved in mito-

chondrial biogenesis, fibre type switching, stimulation of fatty acid

oxidation, and resistance to muscle atrophy. Recently, we observed

that endurance exercise increased the expression of PGC1 a1, a2, and
a3 isoforms in murine soleus muscle.

Methods: In the present study we used thirty healthy male and female

mice (BALB/c AnNHsd) divided in sedentary (CN) and trained (TR)

groups. TR mice ran for 60 min at a speed of 5.5 m/min and were

sacrificed after 30 and 240 min after the end of acute bout of

endurance exercise (TR-300–TR-2400 respectively). CN mice did not

perform any controlled physical activity. All mice were sacrificed by

cervical dislocation and soleus and Extensor Digitorum Longus (EDL)

muscles were dissected. Further, PGC1 a isoform expression levels

were evaluated by qRT-PCR.

Results: The obtained results showed a significant increase in total

PGC1 a isoform in response to acute exercise in the soleus and EDL

muscles in TR-300 mice compared to all the other groups (p\ 0.05).

Acute exercise induced significant increase of PGC1 a1 isoform gene

expression levels in the soleus muscle of TR300 male and female mice

(p\ 0.05) while a significant decrease was observed in EDL muscle

(p\ 0.05). Moreover, PGC1 isoform a2 and a3 gene expression

increased in male and female TR300 groups only in EDL muscle

(p\ 0.05). We did not observed any change soleus muscle. Fur-

thermore, PGC1 isoform a4 gene expression level was not detected in

any muscle samples.

Conclusion: These preliminary results, showing the increased

expression levels of the isoform a2 and a3 only in EDL muscle

immediately after acute exercise, should represent a very interesting

and innovative data that might open new ways in the study of the role

of these proteins in the skeletal muscle adaptation during exercise.

Acknowledgments: This work was supported by grants from MIUR

PRIN-2012.
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Purpose: Myotendinous junction (MTJ) is the key structure of

locomotor system through which contractile force can be transmitted

from muscle fibers to tendon tissue. The plasticity of MTJ has been

demonstrated in different physiological conditions. In previous works

we revealed the MTJ ability to reduce or to increase its structural

complexity and the contact surface between tissues in relationship to

muscle atrophy and exercise protocols, respectively [1, 2]. The

molecular mechanisms and the different stages of these morpho-

functional adaptations are still unknown and the aim of this work is to

identify which tissue component could play a pivotal role in modu-

lating this anatomical interface.

Methods: By means of transmission electron microscopy observa-

tions, an interesting high presence of tenocytes close to the MTJ has

been revealed.

Results: At high magnification, these tenocytes display an increased

amount of rough endoplasmic reticulum in the exercised group,

compared to sedentary one. The exercise ability to increase tenocyte

rough endoplasmic reticulum amount has already been demonstrated

and correlated to the production of collagen fibers and extracellular

matrix components [3].

Conclusions: Morphological observations of tenocyte behavior close

to MTJ reveal their activation following a resistive exercise protocol,

suggesting a key role of the cells in the modulation of MTJ mor-

phology and plasticity.
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The impact of fitness level and aerobic exercise on acute

and chronic stress response of Immune cells
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Purpose: The heats shock proteins (HSPs) are exercise-induced

stress-response molecules that facilitate the cellular remodelling

processes. HSP response to exercise, as physiological stressor, is well

characterized in rodents, while in humans the type, intensity, duration

of exercise and the timing of response are less insightful. The first aim

of this study is to analyse the acute effect of a single bout high

intensity aerobic exercise on HSPs and antioxidant level from lym-

phocytes of trained and untrained young adults males. The second

goal is to evaluate the adaptation of biomarkers’ response after 4 days

of high intensity aerobic training in untrained subjects.

Methods: After approval by the Ethical Committee (RIF.CE: 4521)

17 healthy male subjects (25 ± 6 years old) were enrolled in the

study and divided in two group: the Athlete Group (AG, 11 subjects)

enrolled in the acute aerobic protocol, and the Untrained Group (UG,

7 subjects), who were analysed under the acute aerobic protocol and

then enrolled in the 4 days aerobic training. Blood samples were

collected before, 3 h and 24 h after the acute exercise. Further sam-

pling was occurred at the end of 4th day and 24 h after aerobic

training. PBMCs were isolated from whole blood and immediately

frozen. Whole proteins were extracted and analysed for HSPs

(HSP70, HSP27, p-HSP27, aB-crystallin, p-aB-crystallin), signaling
molecules (p38MAPK) and antioxidants (Catalase, MnSOD, TrxR1)

content.

Results: Our data confirm a late (24 h) exercise-induction in PBMCs

of HSP70 in all subjects.

Contrary to some published data, we were unable to verify any

expression of aB-crystallin, in PBMCs, neither at basal or after

exercise-induced stress, whereas HSP27 seems to show a positive

modulation both in expression and in activation, being untrained

subjects more responsive to exercise. This study promises to improve

not only our knowledge on the systemic response to a specific acute

aerobic exercise but also to verify the role of stressresponse proteins

in the systemic adaptation to aerobic training in sedentary subjects in

order to unravel, at least in part, the molecular mechanism linked to

the health effect of this specific exercise regime.
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Comparison of exogenous ketone bodies chronic

supplementation and ketogenic diet on some metabolic

parameters
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Purpose: Ketogenic diet is often used in sport nutrition with the

scope to induce a fast weight reduction and an increase in fat

utilization.

The purpose of the study is to understand if a chronic ketone bodies

salts supplementation, associated to a balanced diet, could mime the

effect of the ketogenic diet on the fat metabolism and weight loss.

Methods: 10 subjects were divided in two groups. One group has

been administrated, for 15 days, a ketogenic diet (KD) and the other

one a balanced diet supplemented with exogenous ketone bodies (SP).

Before starting and at the end of this period Respiratory Ratio

(indirect calorimetry) and the Body composition (BIVA analysis)

were evaluated.

Results: KD group reduced significantly Respiratory Ratio

(- 0.0636; p = 0,015), body weight (-4.2 kg; p = 0.05) and fat mass

(- 3.6 kg; p = 0.041). SP group did not change any of the evaluated

parameters.

Conclusions: First of all is necessary to emphasise that exogenous

ketone body salts assumption increases ketonemia for a short time

after ingestion (an average of 2 h and half with a dose of 11.8 g of b-
OHB). This time could be shorter to induce any significantly chronic

effect. From our data, 15 days of chronic exogenous ketone bodies

supplementation cannot substitute ketogenic diet when it’s prescribed

with the objective to obtain fast weight reduction or to induce a major

fat utilization, for example during a fat loss program or during the

preparation of an endurance athlete.
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Effects of football training on TNF-alpha mediated

inhibition of human LHCN-M2 myoblasts

differentiation
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P. Buono1,2,3
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Foundation, Naples, Italy

Purpose: TNF-alpha (TNF-a), an inflammatory cytokine, is poorly

expressed in skeletal muscle. This cytokine plays a pivotal role in

muscular atrophy by inhibiting myogenic differentiation [1]. We

recently analyzed the effects of different training on myogenic dif-

ferentiation in LHCN-M2 human myoblast cells [2].

Here we investigated the effects of soccer training in counteracting

the myogenic differentiation inhibition in human myoblast LHCN-M2

cells mediated by TNF-a.

Methods: LHCN-M2 cells were treated with 20 ng/ml of TNF-a for

4d in Differentiation Medium (DM) supplemented with 0.5% serum

pool from n.4 male subjects soccer trained (SO C 180 min/w) or

from untrained subjects (HC); pre-treatment with IGF-1 was also

performed, in some cases. Myotube formation, pAkt and myosin beta

proteins expression were determined in order to evaluate myogenic

differentiation.

Results: LHCN-M2 myotube formation was inhibited after 4 days of

TNF-a (20 ng/ml) treatment and a reduction of pAKT and myosin

beta protein expression was observed. IGF-1pre-treatment partially

restored pAkt levels, allowing cells to differentiate in the presence of

TNF-a; SO serum treatment partially rescued the TNF-a inhibition of

myogenic differentiation in LHCN-M2 cells.

Conclusions: Our preliminary results suggest that TNF-a inhibits the

myogenic differentiation of LHCN-M2 cells and this inhibition occurs

at least in part via IGF-1. Soccer training partially rescued the inhi-

bition on myogenic differentiation induced by TNF-a, suggesting an

attractive therapeutic role in counteracting muscular atrophy in

ageing.
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Effects of a ketogenic diet on triathlon’s athletes

performance: a pilot trial
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Purpose: Sport nutrition guidelines support the idea that carbohy-

drates (CHO) are fundamental for performance, mainly for endurance.

However recently published studies on long distance athletes sug-

gested some advantages of a low CHO, high fat approach, i.e.

ketogenic diets [1, 2]. We aimed to investigate the effects of keto-

genic diet (KD) on triathlon athletes.

Methods: Sixteen expert athletes (age 30.67 ± 10.46 years) were

enrolled in the pilot trial. Eight athletes followed a ketogenic diet

(KD) for 5 weeks whilst other eight followed a standard western diet

(WD). Subjects were tested for maximal oxygen consumption

(VO2max), peak power output (PPO), respiratory ratio (RR), heart

rate, VO2, and blood lactate during one hour cycloergometer test at

45% of PPO, and body composition through electrical impedance

(BIA). A two way ANOVA treatment x time test was performed.

Results: After 5 weeks subjects in the KD group showed a significant

increase of VO2max (ml O2 9 kg of body weight 9 min)

35.68 ± 3.86 to 36.6 ± 5.1; a significant increase of PPO

(140 ± 5.29 to 145 ± 9), a significant decrease of fat mass (from

10.28 ± 3.04 to 7.86 ± 2.53 kg), lactate (from 2.02 ± 0.7 to

1.2 ± 0.6) and of RR (from 0.86 ± 0.03 to 0.79 ± 0.01). No changes

of lean body mass and time to exhaustion were detected.

Conclusions: Our data suggest that a ketogenic diet performed for a

sufficient time ([ 4 weeks) could improve some parameters related to

performance in high level triathlon athletes.
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Relationship between food literacy and gross motor

and pre-literacy skills in pre-schoolers
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Purpose: Food literacy is a recent concept encompassing food

knowledge and skills, and is related with every aspects of life

including health, culture and environment. The assessment and

development of food knowledge and skills is important since the early

childhood. The aim of this study is to assess the relationships between

food literacy and gross motor and pre-literacy skills in a sample of

pre-schoolers.

Methods: The sample was recruited within the Training-to Health

Project conducted in the Palermo City Council. A total of 928 chil-

dren aged 3–5 years from all 21 municipal kindergartens were

recruited. Brief education sessions on nutritional topics and practical

activities were performed by the children, and a validated 4 domains-

toolkit with prearranged sheets was compiled to evaluate a food lit-

eracy score. Gross motor and pre-literacy skills were assessed by the

Italian version of gross motor development test and the PRCR-2/

2009. Bivariate and multivariate regression analyses were performed

to estimate associations, with significance level set at p\ 0.05.

Results: The adjusted coefficients between food literacy and gross

motor abilities were significant for the quotient of gross motor

development (QGMD) and in particular for the component of
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locomotor skills (coef 0.03, p\ 0.01; coef 0.16, p\ 0.001, respec-

tively). Almost all the correlations with the pre-literacy skills (lower

time and fewer errors in recognising letters and naming objects) were

statistically significant (coefficients ranged from - 0.02 to 0.47,

p\ 0.001).

Conclusions: The present study adds new information to the literature

regarding food literacy in pre-schoolers and suggests that increased

food literacy can be found in children with better QGMD, locomotor

and pre-literacy skills. Information provided by the present study

emphasizes the need of assessing the food knowledge and skills and

developing locomotor, pre-reading and pre-writing skills since pre-

school age to enhance success probabilities at school.

170 BN P

Influence of obesity on balance and physical fitness

in women
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Purpose: The terms overweight and obesity are defined as abnormal/

excessive fat accumulation with Body Mass Index (BMI) cutoffs

values of 25 kg/m2 and 30 kg/m2, respectively. The World Health

Organization (WHO) estimates that more than 1.9 billion adults are

overweight worldwide; with 600 million obese adults in 2014. In the

US, the situation is exacerbated with 78.6 million adults being clas-

sified as obese in 2012.

The aim of the present study was to investigate the influence of

obesity on static balance in women.

Methods: Forty-four participants, 23 obese women (group OB:

BMI[ 30 kg/m2) and 21 normal-weights non-sportive women

(group CONT: BMI between 18.5 to 24.9 kg/m2) were recruited.

The characteristics of the CONT and OB group were respectively:

body mass 37.5 ± 15.9, age 45.2 ± 13.2 years, BMI 21.2 ± 1.6 and

38.1 ± 4.4 kg/m2, 24.5 ± 5.2 and 46.7 ± 5.0%Fat-max.

The body mass composition was assessed with a Body Impedance

Assessment (TANITA InnerSuan). To evaluate the level of physical

activity was given the Six-minute walking test (6MWT) with an

OMNI-scale of perception of fatigue (RPE). To assess the static

balance, the One-leg standing balance (OLSB) test was used, this test

was performed in four different conditions: open eyes (OLSBo),

closed eyes (OLSBc), with also mathematic cognition task (OLSBoc

and OLSBcc).

Results: Independent t tests showed significant differences between

group OB and group CONT for BMI (p\ 0.002), weight (p\ 0.001),

but not in FFM (p[ 0.005).

Independent t tests showed very significant differences between

CONT and OB group: in OLSBo (eyes open) (p\ 0.001), in OLSB c

(eyes open with mathematical task) (p\ 0.002), in OLSBc (eyes

closed) (p\ 0.001), in OLSBcc (eyes closed with mathematical task)

(p\ 0.001); significant differences were found in the independent

t test test on the SMWT, between OB and CONT groups: in

SMWTdist (distance traveled) (p\ 0.001), in SMWTvel (velocity

traveled) (p\ 0.001) and in SMWT-RPE (Perceived Exertion scale)

(p\ 0.001).

Conclusion: It can be affirmed the hypothesis that there is indeed a

significant difference, between static balance capacity between obese

and normal-weight subjects. We propose in future studies to

investigate: (1) if there are the same differences by male gender; (2)

how physical activity affects (SMWT) the ability to stay in static

balance.
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Purpose: Adiponectin has multivalent beneficial biological functions

in the regulation of energy homeostasis, insulin sensitivity, and in

inflammation processes. Adiponectin circulates as LMW, MMW,

HMW oligomers, the latter being the most biologically active. Serum

adiponectin levels are decreased in obese individuals and patients

with type 2 diabetes (DM2) [1]. We evaluated whether a combined

exercise, Indoor Muscular Activation (IMA) and recreational soccer

Small Sided Games (SSG) program, affects body composition and

serum adiponectin levels and its oligomeric status.

Methods: 6 sedentary subjects (40–63 years) affected by DM2 were

enrolled at the Diabetes Unit, University of Naples ‘‘Federico II’’.

They participated in an exercise program constituted by Indoor

Muscular Activation (IMA) [twice weekly/6 weeks, resistance

(2 9 15 at 50–60% 1RM)/aerobic training (30 min at 65% FCmax)]

followed by 12 weeks of SSGs in a pitch 25 9 40 m. Games con-

sisted of three 12-min bouts, interspersed by 2 min of recovery, once

a week. Body composition (BIA), total adiponectin levels (ELISA)

and oligomeric status (Western Blot) were determined at T0 (base-

line), T1 (6 weeks), T2 (12 weeks of SSGs) for all participants.

Results: After 6 weeks of IMA and 18 weeks of IMA plus SSGs, we

found: a reduction in % Fat Mass [21.8 (T2) vs. 23.8 (T0)]; an

increase in Free Fat Mass [62.9 (T2) vs. 60.9 (T0) kg] (p\ 0.05); and

improvement in % Total Body Water [56.0 (T2) vs. 54.0 (T0)] and in

% Intracellular Water [58.6 (T2) vs. 57.6 (T0)]. In addition, a sta-

tistically significant increase of serum adiponectin levels (13.2 lg/ml

(T1), 13.7 lg/ml (T2) vs. 11.86 lg/ml (T0), p\ 0.05 and p\ 0.005,

respectively) was found. Furthermore, we observed, in each patient, a

better adiponectin profile with an increase in HMW oligomers.

Conclusions: Our results suggest that the combined IMA and SSGs

physical exercise training statistically improves not only body com-

position but it is sufficient to substantially increase total adiponectin

and to ameliorate adiponectin oligomeric status in DM2.
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Purpose: Football training is associated with higher VO2max and

improved cardio-respiratory fitness. Increasing evidence shows the

beneficial effects of football training on cardiovascular, metabolic and

musculoskeletal health variables [1]. However, few studies had ana-

lyzed the molecular effects of lifelong football training on muscle

metabolism in healthy subjects [2, 3]. In this context, we have

recently analyzed both the gene and protein expression profiles in

muscle biopsies from Veteran Soccer Players (VSPs) compared to

healthy age-matched untrained subjects (control group, CG). Here, we

performed a combined analysis of transcriptomic/proteomic/metabo-

lomic data to increase the confidence of findings and to maximize the

coverage of the molecular signatures of healthy longevity related to

football training.

Methods: The whole set of data were obtained from gene/protein/

metabolite expression profiling analyses (by using cDNA microarray,

label-free proteomics and targeted metabolomics, respectively), in

muscle biopsies from the same 12 male volunteers (65–75 years), 6

belonging to VSP and 6 to CG. Combined transcriptomic/proteomic/

metabolomic data were analyzed by bioinformatic tools to classify the

identified differentially expressed genes/proteins and miRNA-targets

according to gene ontology (GO) terms and to unravel relevant

molecular networks.

Results: During the discovery phase for healthy longevity-related

candidate biomarkers, our comprehensive data analysis demonstrated

both the uniqueness and complementarities of the integrative-omics

approach.

Conclusions: The integration of transcriptomics, proteomics and

metabolomics is a useful tool to better unravel the molecular mech-

anisms underlying the healthy longevity effects of lifelong football

training.
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Purpose: Omega-3 fats play an important role in the prevention of

various diseases, especially cardiovascular ones. There are also evi-

dences that Omega-3 fats have a relationship with diseases related to

the emotional and psychological sphere, such as anxiety and

depression, and with some parameters characterizing physical per-

formance, such as strength, aerobic endurance and muscle fatigue.

They are essential elements, in fact they are not produced by our body

and must therefore be taken through the diet.

Studies have almost always been conducted on untrained healthy

volunteers, on the elderly or on pathological subjects, while only few

studies took into consideration a sport population. The aim of our

study is to correlate some aspects of athletic performance with

omega-3 fats levels.

Methods: Our study examined 27 male subjects between the ages of

18 and 25 (7 acted as a control) in a team of football elite and 2

basketball teams.

The subjects are analyzed at time zero and after 30 days.

At the beginning and at the end of the study they have carried out a

blood chemistry test to evaluate the levels of omega-3 fats and a series

of functional and psychological evaluations.

Results: After the first battery of evaluations, omega-3 supplemen-

tation began in the intervention group. At the end of the 30 days they

carried out blood tests and functional and psychological evaluations,

in order to observe the blood chemistry changes and any differences

in the various tests.

Conclusion: The implementation with omega-3 improves body

composition (fat mass, weight and circumferences), increases

dynamic and isometric strength, fatigue tolerance during physical

exercise and the psychological aspect referred to anxiety, mood and

body perception.
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Purpose: In artistic gymnastics, the kip is a basic skill on the

women’s uneven bars. This skill is used as both a mount skill and a

connecting skill in a bar routine. This sequence of movements allows

the gymnast to swing below the bar to arrive in a front support on the

bar. The purpose of this study was to analyze the biomechanical

characteristics of the kip performed by novice (n = 13; 10 ± 1 years

of age; 3 ± 1 years of experience) and expert (n = 6, 20 ± 5 years of

age; 11 ± 4 years of experience) gymnasts.

Methods: All subjects performed a 10-min warm-up session

(stretching of the upper and lower limb muscles) before data collec-

tion. A high speed camera (Canon Lumix F28, 200 fps) was utilized

for kinematic analysis. Ten body landmarks (tip foot, heel, malleolus,

knee, hip, shoulder, elbow, wrist, hand, head) were digitized by

means of a free motion analysis software (https://physlets.org/traker/).

The body centre of mass (BCoM) was calculated by using the

Dempster data provided by Winter (2005); the time course of the

BCoM kinetic (calculated based on both vertical and horizontal

components), potential and total energies (Et = Ek è Ep) during the

kip were then computed and analysed; these data were then normal-

ized by the subject’s body mass (are thus expressed in J kg-1).

Results: During the forward swing Ek and Ep change in opposition of

phase (as in a pendulum) and Et decreases of about 20% compared to

the starting position (with no differences between groups). In the

backward swing expert gymnasts are able to increase their energy

level (Et) more than novices (39 ± 4% vs. 25.7 ± 7%, p\ 0.001).

This (positive) difference in Et corresponds to 6.2 and 4.7 Jkg-1 of

mechanical work provided by the muscles. No differences were

observed between groups for maximal hip flexion (about 43�, during
the backward swing) and extension (about 170�, during the forward

swing) but the shoulder angle at the beginning of the backward swing

was smaller in expert than in novices (139� ± 8� vs. 152� ± 10�,
p\ 0.001).

Conclusions: Data reported in this study indicate that expert gym-

nasts are better able to raise their BCoM over the bar (larger Et and

smaller shoulder angle), optimizing the effect of the swinging

movement (the sequence of lengthening and shortening of the hip

flexors).
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on maximum strength levels: a 4-week pilot study
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Purpose: Electro-stimulation (EMS) is a technique used to produce a

physiological muscular contraction similar to voluntary contraction.

Several studies demonstrated positive effects of EMS in strength

development. Resistance training (RT) is the standard protocol to

enhance strength. It’s not clear if EMS may be useful in association

with resistance training to increase strength. The purpose of this study

is to evaluate the effects of EMS in training for maximum strength on

Smith Machine Back Squat (BS) and Barbell Bench Press (BP).

Methods: Twenty healthy participants (12 M, 8 F) without RT

experience were assigned to an experimental group (E) or a control

group (C). Both groups practiced a 4-week (2 times/week) resistance

training protocol preceded by 2-week of familiarization, in addition

group E wore and EMS device (Miha Bodytech) during each session.

Baseline physical activity levels were calculated using IPAQ ques-

tionnaire. RT protocol consisted of 7 sets (3–5 repetition, 80–90% of

1RM, rest between sets was 3 min) for each session of training for the

entire protocol. Before and after RT protocol each subject performed

an indirect one maximum repetition (1RM) test for both BP and BS. A

time (pre, post) x group (E, C) two-way repeated measures ANOVA

was used (p\ .05).

Results: Physical activity levels were similar in both groups. EMS

group showed significant improvements in BS (? 12.4%; p\ .05)

and BP (? 10.09%; p\ .05) compared to pre testing. The same effect

was observed in C group, BS (? 9.4%; p\ .05) and BP (? 8.29%;

p\ .05). No significant difference was found between group E and C.

Conclusions: We verified similar improvements in both groups (E

and C) for maximum strength. Although we cannot affirm that EMS

gives superior advantage instead of traditional training, we observed

better enhancement in maximum strength in group E.
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Purpose: Several authors have been investigating the lumbar spinal

kinematic that represents the most frequent injured anatomical region

in rowers. While, only few studies have examined the cervical col-

umn. Furthermore, it is known that, during a competition,

compensatory movements may affect negatively performance. The

aim of this study was to evaluate if there are any differences in flexion

(F) and extension (E) of the head movements in rowers during two

different frequency tests.

Methods: Twelve young rowers (male = 5; female = 7; age: 13 ±

0.85 years; height: 156.42 ± 8.53 cm; weight: 51.37 ± 11.17 kg),

with 2–3 years of rowing experience,were enrolled in the study. F andE

head movements were recorded while subjects were performing a

sequence of 10 strokes at the frequency of 20 strokes/min (T0) and

during a separate sequence of 10 strokes at the frequency of 30 strokes/

min (T1) using rowing ergometer (Concept 2�Mod. C; Indoor Rowing

Srl; Morlupo, Roma, Italia). Cervical Range of Motion (ROM) on the

sagittal plane was measured with the Moover� accelerometer and the

freeStep� related software (Sensor Medica�; Guidonia Montecelio,

Roma, Italia). Parameters were considered as: the average flexion (Av-

F), the average extension (Av-E) and the average total angle of flexion–

extension (Tot-FE). Statistical analyseswere performed using Statistica

Software 12 (StatSoft�, TIBCO�Software Inc, PaloAlto, CA,USA). A

paired t test was used to compare differences between T0 and T1. The p-

value was considered to be statistically significant at p\ 0.05.

Results: Comparison between T0 to T1 showed no significant dif-

ference for all considered parameters. However, we found an increase

of the amplitude angle in Av-E movement (? 22.28%) and Tot-FE

(? 10.47%), while in the other hand, a decrease of the Av-F move-

ment (- 12.18%). According to technical indications of the Italian

Rowing Federation, changes greater/less than 25% on F and E head

movements, changing the frequency, may affect negatively the per-

formance. When calculating the percentage between participants,

only 2 of them showed a greater ROM (- 25 to ? 25%).

Conclusions: Our results indicated that young rowers showed chan-

ges on F-E ROM in relationship with higher stroke frequency and this

may influence sports performance. Further studies are needed in order

to clarify the relationship between head movements and performance,

as well as to examine the implications of cervical spine injuries.
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Purpose: Aims of study were to detect, by 3D-GA, changes of gait

pattern during usual walking (single task, SinT), motor and cognitive

dual tasks (MotDT, CogDT) in pwRR-MS compared to HCs and to

analyze the correlations between cognitive status scores and gait

parameters.

Methods: 22 pwRR-MS and 21 healthy controls (HCs), underwent to

cognitive and gait analysis [1] evaluations.

Results: During SinT pwRR-MS compared to HCs, showed an

impairment of velocity [cycle time (p\ 0.05)], stability [stance time

(p\ 0.05), swing time (p\ 0.05) and swing time-CV (p\ 0.05)]

and kinematic (increase of ankle dorsi-flexion (p\ 0.05) during mid

and terminal stance phases of gait cycle) parameters. The CogDT and

MotDT produced a slight impairment of spatiotemporal parameters as

compared to SinT, indeed an increase of cycle time (p\ 0.01), swing

time (p\ 0.01) and double limb support (p\ 0.05) for CogDT were

recorded. MotDT also caused an increase of thigh flexion (p\ 0.05)

during the initial contact, loading response, mid swing and terminal

swing phases of gait cycle. We also found an inverse correlation

between the Stroop score and both cycle time (p\ 0.05) and swing

time (p\ 0.05) during SinT. Another inverse correlations between

the Stroop score and swing time (p\ 0.05) and verbal fluency score

and double limb support-CV during MotDT were observed.

Conclusions: The study shows that 3D-Gait Analysis is a useful tool

to verify slight motor impairment in pwRR-MS and suggests a role of

cognition in the motor impairment in pwRR-MS.
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‘‘Improve your steps’’: a social-based intervention

to fight physical inactivity
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3Università Cattolica del Sacro Cuore, Milano

Purpose: Today, physical inactivity is one of the main risk factors for

health: in Europe, it causes more than 1 million deaths annually. In

Italy, the 38.1% of the population is inactive; in Campania region, it

accounts for 54.2% of people. The walking promotion may represent

an effective prevention tool against this phenomenon.

During the month of May, 2018, the Universities Parthenope and

Federico II of Naples started a pilot study of walking promotion

which involved undergraduates of Movement Sciences and Psychol-

ogy. The study is part of the initiative ‘‘Improve your steps’’, aimed at

evaluating the efficacy of a motivational support provided via social

media to promote the adoption of an active lifestyle.

Methods: All the students invited received recommendations about

the importance of achieving at least 7.000 steps per day. At the start

of the intervention, the International Physical Activity Questionnaire

(IPAQ) and a questionnaire based on the ‘‘Theory of planned

behavior’’ were administered online to the 153 students (42.5%M,

mean age 21 years) who accepted to take part to the study in order to

evaluate their initial levels of daily physical activity and the psy-

chological variables influencing their intention to walk. All the

participants underwent the Rockport test to evaluate their aerobic

fitness. These measurements will be repeated at the end of the study.

The students enrolled were randomly distributed among four groups:
– 2 intervention groups, whose participants receive through Face-

book Messenger daily motivational messages regarding

respectively physical (group A, n = 39 subjects) and psycholog-

ical (group B, n = 39 subjects) benefits of walking, who were

invited to send the number of steps done per day counted through

smartphone app;

–2 control groups (A, n = 40 and B, n = 35) which don’t receive daily

motivational messages; only group A was invited to send the daily

report of steps done.

Results and conclusions: The study will be completed at the end of

June. The preliminary results show a good participation to the study

and testify the regular daily achievement of the objective in both the

intervention groups.

The final physical evaluations might confirm these observations.
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Homophobia in sports: analysis of a sample of students

of sports and health science
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Purpose: Sport environment can be defined as the competitive

environment per excellence. The goal of most of athletes is to win,

and not to partecipate. Several studies pointed out the presence of a

set of stereotypes and heteronormative rooted values, which generate

very evident homophobic behavior (Amodeo et al. 2017). The aim of

this study is to evaluate the presence of a possible correlation between

sport practice, homophobia, genderism and transphobia in a sample of

students of Sports and Health Science, by assessing the different

attitudes between these students and students of other classes.

Methods: The sample of partecipants consists of students of Sports

science and students from other courses degree from University of

Messina. Students filled a demographic questionnaire, a sexism scale,

Homophobia Scale (HS), Genderism and Transphobia Scale (GTS)

and TEIQue-SF, for trait-emotional intelligence.

Results: The results have shown the presence of a statistically sig-

nificant correlation between the variables investigated.

References: Amodeo et al (2017) Homophobia and transphobia in a

sample of Movement Sciences students: Implications for physical

education teachers and coaches. La camera blu, 17, Sports contexts

and gender perspectives

Keywords: Homophobia, Genderism, Transphobia, Sports and health

science
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Purpose: Sport psychology helps the development of the athlete by

enhancing his own skills, the knowledge and the overcoming of his

own limits. A good management of anxiety and distress seems to be

related to the performance, a good approach to workout, a good

communication with the trainer and with his own body. The aim of

this study was to assess the cognitive features in subjects involved in

sport practicing, such as metacognition, motivation and anxiety.

Methods: The group consists of 50 subjects (M = 25.86, SD = 5.87).

They filled STAI X-1, STAI X-2, MCQ-30 e BREQ.

Results: Descriptive statistics has been used to better understand the

cognitive factors implied during the athletic training and

performance.

Conclusions: The knowledge of psychological factors implied in

sport practicing allow a better understanding of the performance, and

a better planning of it.
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Purpose: When an individual from a social group perform a task in

which that particular group is ‘‘known to be weak’’, his/her perfor-

mance could be undermined. This effect, known as ‘‘stereotype

threat’’, has been studied for more than two decades within the psy-

chological literature (Steele 1997; Steele and Aronson 1995). Many

studies observed stereotype threat in different domains and related to

different social groups (e.g., females and mathematics, elders and

memory, African Americans and intelligence tasks) and several meta-

analyses have been published about these studies. However, no meta-

analysis about the effects of stereotype threat on women’s perfor-

mances in sport and physical activities had been conducted before.

Method: The current poster examines, with a meta-analytic tech-

nique, the effect sizes of 24 studies (k = 24), published between 2006

and 2017. The average effect size was obtainedfollowing the Hedges

and Olkin’s approach (1985), based on Glass’ method (1976), which

suggest to calculate Cohen’s d with standardized mean difference.

The potential publication bias was assessed through the funnel plot

drawing and the Egger’s regression test (Egger et al. 1997). Since the

studies showed internal heterogeneity, it was necessary to hypothesize

a set of potential moderators for explaining this variability.

Results: The current present meta-analysis found an effect of d = .33

(95% CI .03; .63; p\ .05) of 24 studies (k = 24) published between

2006 and 2017. Both funnel plot and Egger’s regression test revealed

that no publication bias affected the publications. The effect of

stereotype threat seems to be higher within sports and physical

activities perceived as masculine.

Conclusions: Stereotype threat undermines female’s performances

and its effect is higher for sport and physical activities with masculine

features.

Keywords: Gender stereotypes, Underperformance, Literature

review, Sensorimotor activities
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Orienteering as a mean to improve psycho-physical

performance in subjects with autism spectrum disorder
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Purpose: This study was aimed to evaluate the impact of the activ-

ities related to Orienteering on children and adolescents in a

developmental phase and affected by autism, to correlate in a specific

way the effects of this sport on some aspects of this condition, such as

empathy, autonomy, ability to exercise, emotional and physical

control as well as selection of decision-making strategies.

Methods: We have conducted a series of evaluations and measure-

ments on the performances of subjects affected by autism during

sessions aimed at propaedeutic activities and Orienteering contests.

To this end, control groups have been established, together with

internal groups of facilitators-observers (tutors).

Results: We have recorded a positive difference in the study group

versus the control group, in relation to initial expectations, in deci-

sion-making capabilities; we have also recorded difficulties in

changing point of view and impediments in the overall vision and

perception of space, as well as in the interpretation of reality.

Conclusions: We believe that already in this starting phase, the

research on the relationship between Orienteering and the strength-

ening of some deficit areas of subjects affected by autism (empathy,

autonomy, ability to exercise emotional and physical control as well

as selection of decision-making strategies) could facilitate a positive

outcome in the traditional rehabilitation treatments, with significant

improvements in the areas of personal autonomies.
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Postural sway alterations linked to an high intensity

interval training session

A.R. Calavalle, D. Sisti, M. Gervasi, S. Amatori P. Sestili,

M.B.L. Rocchi

Department of Biomolecular Sciences, University of Urbino ‘‘Carlo

Bo’’, Italy

Purpose: Balance, both dynamic and static, is crucial in many sports;

on the other hand, both acute and chronic fatigue obviously plays an

important role in the performance of athletes. The association

between acute fatigue and the consequent postural strategies is not

sufficiently known. Aim of this work was to highlight association

between HIIT session and postural sway features.

Methods: Postural sway alteration, quantified using of Centre of

pressure displacements during time (COPs) linked to high intensity

interval training (HIIT) was investigated in a sample of 32 students

(age = 21 ± 1.5; height = 1.69 ± 0.10 BMI = 22 ± 2) of the

University of Urbino. COPs were measured before HIIT test and

5 min, 1, 2 4 and 24 h later. The balance conditions were assessed by

asking the subjects to stand in a bipedal postural configuration,

barefoot upright on a force platform as immobile as possible for 60 s.

Using Time domain measures: mean distance from centre of sway

(mDIST); mean of absolute value of distances from antero-posterior

(mDISTap) and medio-lateral (mDISTml) axis of displacement series

were computed. Frequency domain measures: Discrete Fourier

Transform was computed for time domain measures. The whole

periodogram was split in four spectral windows: 0–0.1/0.1–0.5/0.5–2/

2–20 Hz for DIST, DISTap and DISTml. This choice made it possible

to observe the subjects’ strategies in AP and ML axes, in their long

and short-loop reflex. Statistical analysis was conducted through

ANOVA for repeated measures; the contrasts were performed com-

paring each time (from 1 to 24 h) following with the values obtained

in pre HIIT condition.

Results: HIIT test causes an initial increase in all the measured

indices followed by a subsequent decrease. The trends of the indices

measured in the time domain are not significant; this is mainly due to

the great interpersonal variability and the high CV values. Instead in

the frequency domain it is verified that the spectral windows related to

the AP direction are significantly associated with the measurement

time. Furthermore, even after 24 h some indices did not return to the

pre-HIIT test values.

Conclusions: Fatigue affects the postural sway in a complex manner

and complete recovery time varies between subjects.
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Effect of hyaluronic acid local injections on Achilles

tendinitis: an observational study on tendon viscoelastic

properties in recreational runners
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S. Contarelli, D. Sisti, S. Amatori, V. Biancalana,

P. Sestili
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Italy

Purpose: Achilles tendinitis (AT) causes 5% of professional athletes

to end their careers; in Europe AT affects ca. 10 millions recreational

runners. The aim of this study was to evaluate the clinical and

functional efficacy of a three-local injections regimen of hyaluronic

acid (HA) in ameliorating pain score and function in middle aged

recreational runners with AT, whose functional and clinical param-

eters were recorded integrating multiple techniques.

Methods: 8 recreational runners previously diagnosed for monolat-

eral AT were enrolled. AT was confirmed before the first local HA

injection (T0) by clinical examination, MRI and thermography. At T0

patients were assessed for maximal voluntary isometric contraction

(MVI) involving Achilles tendon (both injured and healthy), and pain

level with a Likert scale; Achilles tendon viscoelastic state, i.e. tone

and stiffness, were then measured at relaxed state and at 10% of MVI

with MyotonPro (Myoton Ltd, UK). Finally patients received the first

HA injection (RegenFlex T&M, a blend of 2–1000 kDa HA,

Regenyal, IT). All the measurements were repeated at T1 (15 days

after the first injections and immediately prior the second), at T2

(15 days after the second injection and prior the third) and at T3

(15 days after the third injection), i.e. over a total of 45 days in which

clinical visits were also performed. Furthermore, before each injec-

tion, injured tendon exudates were collected by needle aspiration.

Results: At T0, tone and stiffness values were significantly different

between injured and contralateral tendons, especially when measured

at the relaxed state. Pain score and MVI, coherently with clinical

outcomes, were significantly higher and lower in injured tendons,

respectively. Interestingly, the above differences gradually disap-

peared at T1, 2 and 3. In keeping with these results, tendon exudates

volumes also decreased.

Discussion: A three-local RegenFlex T&M injections treatment was

effective in the management of AT, as determined with a multi-

methodological approach. In particular, this is the first study indi-

cating that AT alters the viscoelastic features of the tendon. To this

regard, the healing process promoted by RegenFlex T&M is accom-

panied by recovery of tendon viscoelastic parameters.

Conclusions: RegenFlex T&M promoted a progressive healing of

AT, with recovery of clinical, functional and tendon’s viscoelastic

state.
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How sports affect static baropodometry?

An observational study carried out in women living

in southern Italy
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Purpose: The purpose of the current study was two-fold: (a) to

investigate the relationship between plantar pressure and surface

distribution between athletes and sedentary women; and (b) to see the

differences, if any, in these parameters between two groups and also

the differences between the sports within athletes’ group.

Methods: One hundred and seventy-three (173) female participants

were enrolled in this study, where ninety-eight (98)were sedentary (age:

24.23 ± 6.11 years; height 161.11 ± 6.44 cm; weight

56.70 ± 8.19 kg; BMI 21.81 ± 2.52 kg/m2; Body Surface Area (BSA)

1.59 ± 0.13; shoe nr. 37.83 ± 1.53) while seventy-five (75) were ath-

letes (age 22.47 ± 4.89 years; height 159.98 ± 5.95 cm; weight

55.49 ± 7.61 kg; BMI 21.62 ± 2.18 kg/m2; BSA 1.57 ± 0.12; shoe

nr38.05 ± 1.55). For plantar support analysis, FreeMed posturography

system was used, including the FreeMed baropodometric platform as

well as FreeStep v.1.0.3 software. Orthostatic position was maintained

on the baropodometric platform in order to detect differences

Results: No significant differences were found regarding anthropo-

metric data (age, height,weight,BMI,BSAand shoenumber).Moreover,

no significant differences were detected in total surface, forefoot, rear-

foot, total left and total right foot surface between sedentary and athletes,

as well. In addition, significant differences between sedentary

(50.39 ± 3.60%; 49.61 ± 3.60%) and athletes (52.36 ± 3.76%;

47.64 ± 3.73%) were found in forefoot and rearfoot load (P = 0.0006

and P = 0.0006). Moreover, also the maximal peak pressure and the

mean pressure resulted significantly different between groups (Sedentary

vs Athletes). Of interest, there were also significant differences between

sports (athlete group) in total surface, forefoot and rearfoot surface and

total left and right surface and in some load pressure parameters.

Conclusions: We can conclude that women who practice sport differ

from sedentary ones in forefoot-rearfoot ratio pressure. Moreover, we

detected also plantar surface and forefoot-rearfoot ratio pressure

differences within the athletes group.

Keywords: Sedentary, Athlete, Baropodometry, Plantar pressure

distribution
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A new instrument in the fight against doping:

the Athlete Biological Passport (‘‘ABP’’). Light

and shade

P. Garraffa1

1Department of Juridical Sciences, Link Campus University, Catania,

Italy

Purpose: Introduced for the first time in Cycling in 2008—and

subsequently adopted in other sports (such as athletics and football)—

the Athlete Biological Passport (‘‘ABP’’) represents, today, the last

‘frontier’ in the fight against Doping in sports.

Passing through the failure of the WADA’s ‘testing’ approach (made

‘in’ and ‘out’ of competitions) as ‘direct’ detection method of Anti-

doping Rules Violations (ADRV’s), the ABP has been considered an

‘indirect’ method for ADRV’s, although with a greater degree of

credibility amongst the scientific community.

The aim of this work is to draw a first balance sheet of such an

instrument, by highlighting its advantages and criticalities.

Methods: In an era of highly sophisticated scientific techniques, it is

reasonable to ask how it could be possible that EPO’s detection has

been so problematic so far.

EPO (or ‘‘Erythropoietin’’, also known as ‘‘hematopoietin’’ or ‘‘he-

mopoietin’’) is a hormone naturally generated in adult kidneys, and is

the body’s principal regulator of the biological process responsible for

the amount of circulatory red blood cells, being—as a matter of fact—

one of the most diffused performance enhancing drugs used by the

athletes for a long time.

In this work we will address the intrinsic difficulties arising from

the ‘‘EPO-test’’ (a test designed for EPO’s detection), the reasons why

such a method has failed, and the ABP is considered, today, the more

effective and trustworthy instrument for ADRV’s detection.

The ABP consists in an individual, electronic record for each

athlete, in which the results of all doping tests are collected in the

framework of such a programme over a period of time.

It contains, in particular, an Hematological Profile (consisting of

the combined results of hematological parameters, analysed in a series

of blood samples), and a Steroid Profile (consisting of the combined

results of steroid levels in a series of urine samples), and works

through the identification of a longitudinal profile (‘‘over the time’’)

for professional athletes.

Results: Despite the undisputed improvements in the detection of

cheating of doping in sports, such an instrument has triggered, nev-

ertheless, a wide-ranging debate amongst the scientific community,

also by going through the scrutiny of the highest-profile sports courts,

including the CAS of Lausanne.
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Sport as a mean for preventing violence and exclusion:

the SAVE Project
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Purpose: The SAVE (Sport Against Violence and Exclusion) project

is an Erasmus ? Sport project co-founded by the European Union

(Key Action: Sport590711-EPP-1-2017-1-LT-SPO-SCP), whose

general objective is to prevent violent and socially exclusive behav-

iors in the sport field. Coaches from grass-root sport clubs, that train

children from 6 years to 12 years old, will be involved in a pilot

course for recognizing and managing violent behaviors and exclusion

episodes (Gentile et al. 2018). According to the psychological liter-

ature, the sport environment is an eligible instrument able to foster

relations among team members, which, in turn, should reduce the risk

of deviant behaviors as violence (Hirschi 1998). Furthermore, chil-

dren can learn while playing how to adapt their behavior to the social

norms of a specific social setting.

Methods: The project structure is made up of nine tasks that have to be

implemented at the same time in seven different European countries

(Italy, Lithuania, Bosnia-Herzegovina, Serbia, Austria, Croatia, Spain).

Through a process of collecting information from these countries (Desk

Analysis and Needs Assessment-Task 1) about what is conceived

‘‘Violent’’ or ‘‘Socially Exclusive’’, together with scientific research

(Field Research-Task 3), it will be possible to design a plan for

developing Competence Card (Task 4) which is necessary to structure

the Curriculum (Task 5) for the Piloting Phase (Task 6). In this phase, a

group of coaches from the different consortium countries will be

trained to acquire the competences needed to recognize violent

behaviors or episodes of exclusion. Through the assessment of the

Training Process (Task 7) and the Adaptation of the Training Material

(Task 8), a Training KIT will be created (Task 9). The project will

provide also a SAVE online Platform (Task 2) in which coaches can

register their own sport club and find materials focused on the topic.

Results: The project should provide to the coaches a conflict reso-

lution tool validated in several EU countries and should arise the sport

clubs’ interest in joining this initiative through their registration in

SAVE online platform.

Conclusions: The SAVE project should fight against violence and

exclusion by fostering children’s moral conscience through the

interactions with significant adults within the sport field (Gentile et al.

2018; Vygotskij 1934).

Keywords: Social inclusion, Aggressive behaviors, Conflict resolu-

tion tool, Cross-cultural research
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Analysis of sociodemographic and sports-related factors

as correlates of potential doping behavior in high-level

junior swimmers

D. Maric1,2, A. Bianco1, D. Sekulic2

1PhD Program in Health Promotion and Cognitive Sciences, Sport

and Exercise Research Unit, SPPF Department, University

of Palermo, Palermo 90144, Italy; dora.maric@unipa.it (D.M.);

antonino.bianco@unipa.it (A.B.);
2Faculty of Kinesiology, University of Split, Split 21000, Croatia;

dado@kifst.hr (D.S.)

Purpose: Doping behavior, including the misuse of performance-

enhancing drugs, is currently a serious problem in sports, and the

efficacy of preventive efforts directly depends on information

regarding the associations among different precipitating factors (PF)

and doping behavior. This study aimed to establish the PF of potential

doping behavior (PDB) in high-level junior swimmers.

Methods: Study included 242 competitive swimmers from Slovenia

both female and male, (131 females, 14.4 ± 1.2 years, 111 males,

15.3 ± 1.1), athletes were tested during 2017 National Championship

and were under 18 years of age. Variables were collected by previ-

ously validated questionnaires, which included questions on

sociodemographics, sports-related factors, and doping-related factors

(Sekulic et al. 2016). The PDB (positive attitude, neutral attitude, or

negative attitude toward doping) was observed as a criterion, while

other variables were included as predictors in multinomial logistic

regression analyses, which additionally controlled for gender as a

confounder.

Results: The results have shown no significant difference between

male and female susceptibility to doping. Competitive achievement in

Olympic(neutral-attitude: 0.6 [0.43–0.83], positive-attitude: 0.61

[0.42–0.91]), and non-Olympic disciplines (positive-attitude: 0.56

[0.37–0.86]) was protective against PDB.

Conclusions: The results of the study provide more precise insight

into the specific factors associated with PDB in swimming. The

established precipitating factors should be incorporated into targeted

anti-doping campaigns in this sport.
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Effects of the acute carnosine and balanine

supplementation on the cardio-respiratory parameters

during exhaustive cycle exercise
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G. Coratella, L. Galasso, F. Esposito

Department of Biomedical Sciences for Health, University of Milan,

Milan, Italy

Purpose: Several studies investigated the ergogenic effects of b-
alanine and carnosine supplementation on exercise performance after

chronic supplementation. In contrast, very few studies investigated

the acute effects of a single b-alanine and carnosine supplementation.

Although a chronic intake is necessary to ensure a significant increase

in muscular carnosine level, some evidence suggest that this dipeptide

may already be available within muscle fibers few hours after

ingestion. The purpose of this study was to verify the acute effect of

carnosine and b-alanine supplementation on endurance exercise at

low and high exercise intensities (50% and 90% maximum oxygen

uptake, VO2max).

Methods: Thirteen participants (age 22 ± 1.8 years, body mass

72.5 ± 7.9 kg, height 172 ± 8 cm, BMI 24.5 ± 1.9 kg/m2, fat mass

12.62 ± 3.51%) were recruited. Subjects performed 6 experimental

sessions. During the first and second, a discontinuous incremental

cycle ergometer tests (5 different workload each lasting 5 min with

5 min of rest in between), were performed under the two experimental

conditions: preceded by placebo (Pla) or carnosine and b-alanine
(Carn-ba) supplementation. From this test, the load corresponding to

VO2max was obtained, from which 90% and 50% were calculated. In

the other sessions, a constant-load exhaustive exercise at the two

intensities were performed in both experimental conditions (Pla and

Carn-ba), in a random order. The supplementation provided 250 mg

of L-carnosine ? 250 mg of b-alanine administrated 4 h before tests.

In Pla condition, analogues inert substances were taken. The main

cardio-respiratory parameters (VO2; carbon dioxide production,

VCO2; respiration rate, fR; minute ventilation, VE; tidal volume, VT;

respiratory quotient, R; heart rate, fH) were measured. Exercise effi-

ciency (relationship between mechanical and metabolic work) was

also calculated. The significance level was set at a B 0.05.

Results: No significant differences were found in cardio-respiratory

parameters between the two experimental conditions, both during the

maximal square-wave tests and during the exhaustive constant load

exercises at 50% and 90% VO2max. Also exercise efficiency was not

affected by acute Carn-ba administration.

Conclusion: Overall, these findings suggest that a single supple-

mentation of Carn-ba, in the amount of 2.5 g of carnosine ? 2.5 g of

b-alanine, is not able to affect low and high levels of endurance cycle

exercise performance.
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Different amounts of protein intake influence body

composition and performance in elite cyclists
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Purpose: The ideal amount of protein for endurance athletes has been

poorly investigated.

The aim of our study was to evaluated the physiological impact of

different dietary protein intakes on body composition and perfor-

mance outcomes in a group of elite cyclists.

Methods: Thirty-four elite cyclists (1600–1800 km/month) partici-

pated to the study. Subjects were divided in 4 groups with different

levels of protein intake: normal (NP, 1.2 g/kg), moderate (MP, 1.6 g/

kg), high (HP, 2.0 g/kg) or very high (VHP 2.4 g/kg)protein for

8 weeks. In the diets fats were maintained constant whilst energy

from carbohydrate and protein was modified to maintain an isocaloric

diet. Body composition was assessed via Dual X Ray Absorptiometry

(DXA) and via ultrasound to calculate cross sectional area (CSA) of

the anterior thigh. VO2max, peak power output and 1 RM half squat

test were also performed. Moreover we executed routinely blood

exams.

Results: After 2 months both HP and VHP showed a significant

improvement of 1 RM (HP pre 133 ± 14 kg vs. post 141 ± 12 kg,

p\ 0.001; VHP pre 137 ± 12 kg vs. post 144 ± 11 kg, p\ 0.001),

PPO (HP pre 505 ± 78 W vs. post 534 ± 67 W, p\ 0.001; VHP pre

512 ± 55 W vs. post 541 ± 76 W, p\ 0.001), and VO2max (HP pre

62.1 ± 5.8 mlO2/kg vs. post 64.5 ± 5.9 mlO2/kg, p\ 0.001; VHP

pre 61.2 ± 5.5 mlO2/kg vs. post 64.1 ± 7.6 mlO2/kg, p\ 0.001),

without differences between groups. There were no significant

changes of 1 RM and VO2max for both NP and MP whilst NP

showed a slight but significant decrease of PPO. Both HP and VHP

showed a significant increase of lean body mass (LBM) (HP pre

64.72 ± 1.9 kg vs. post 65.99 ± 2.2 kg, p\ 0.001; VHP pre

65.52 ± 2.0 kg vs. post 67.61 ± 1.7 kg) whilst both NP and MP

showed a significant decrease (NP pre 63.31 ± 2.1 kg vs. post

62.4 ± 2.3, p\ 0.05; MP pre 66.88 ± 1.8 kg vs. post 65.80 ± 2.9).

HP and VHP showed a significant increase of anterior thigh CSA (HP

pre 50.5 ± 7.8 cm2 vs. post 53.4 ± 6.7 cm2, p\ 0.001; VHP pre

51.2 ± 5.5 cm2 vs. post 54.1 ± 7.6 cm2). No changes of blood val-

ues were detected.

Conclusions: Taken together our data suggest that an higher protein

intake (2.0 and 2.4 g/kg) may help elite cyclists to improve perfor-

mance and to increase muscle mass without differences between the

two levels of protein intake. Instead 1.2 and 1.6 g/kg of protein

seemed to be not sufficient and could impair performance and muscle

mass. Future studies directed at mechanisms by which level of protein

intake influences performance outcomes are needed.
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Water Polo players’s era induce AMPKa/ACC

activation status on hepatoma cells line
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Purpose: Physical activity has an important role in the prevention of

many chronic diseases such as metabolic syndrome, type 2 diabetes

mellitus and liver diseases. Regular physical activity indeed increases

energy expenditure, reduces fat depots, promotes beta-oxidation and

modulates cytokines production. On the other hand, obesity and

insulin resistance are very often associated with the development of

liver diseases. The aim of this study is to investigate the effects of

elite athletes’ sera (water polo), basket players and obese sera before

and after weight loss on a hepatoma cell line, Hep G2 cells.

Methods: We treated Hep G2 cells with 10% sera and analyzed: cell

viability through MTT assay, activation status of AMPKa and ACC

through western blotting; in addition, serum cytokines levels in sera

from WP players were analyzed through ELISA assay.

Results: We found that cell viability is not affected by the treatment

with sera with any differences among the various treatments. In cells

treated with WP players’ sera, the phosphorylation of AMPKa sta-

tistically increases compared to cells treated with control subject’s

sera. Regarding the phosphorylation status of ACC, WP players’ sera

induce an increase in the phosphorylation of ACC compared to cells

treated with control subject’s, obese before and after weight loss and

basket players sera even if it is statistically significant. Furthermore,

we analyzed serum levels of the several cytokines in sera from WP

players and compared it to controls. We found that IL-2, IL-4, IL-6

and IL-8 levels are increased in athlete’s sera than in control subjects.

Similarly, IL-10 serum levels are significantly higher in WP Players

compared to controls. TNF-a and INF-c are not differentially

expressed between athletes and controls.

Conclusions: We demonstrated that an intense physical activity

induces activation of AMPKa and ACC suggesting that physical

activity could be considered as a powerful physiological activator of

AMPKa. These findings reinforce the idea that the activation of these

mediators are useful for the management of metabolic hepatic

disorders.
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Effect of a carbohydrate/branched chain aminoacids/

alanine sport nutritional Supplement (friliver�

performance) on perceived exertion in a 9-weeks high

intensity interval training sessions
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M.B.L. Rocchi1, L. Lanata2, M. Bagnasco2, M. Allegretti2,

P. Sestili1

1Department of Biomolecular Sciences, University of Urbino, Italy;
2Dompé Farmaceutici Spa, Milano, Italy

Purpose: Branched chain aminoacids (BCAA) have been reported to

increase tissue proteins’ synthesis during and after exercise and to

speed up the metabolism. Recent studies demonstrate that BCAA

administration before endurance exercise improve psychological

aspects connected to fatigue. Here we sought to determine, in a

randomized double-blind placebo-controlled study, whether the

intake of a carbohydrate/BCAA/alanine supplement, affects the rating

of perceived exertion (RPE) during high intensity interval training

(HIIT) sessions.

Methods: 32 healthy subjects, performed a 9-week indoor cycling

training consisting in 36 sessions. One h before the tests of each

training session, the subjects of the verum group (TR) ingested a

single dose of Friliver� Performance in accordance with manufac-

turer’s recommendations, while those of the placebo group (PL)

ingested a noncaloric powder identical in taste and appearance.

Before (PRE) and after (POST) training, participants underwent a

HIIT cycling test consisting of ten 90 s sprints (SPR) at 90% of

individual maximal power (Pmax) separated by 180 s recovery

intervals (REC) at 55% Pmax. RPE (CR-10) was assessed during the

HIIT test, 10 s before the end of each step. Percent variations of RPE

between TR and PL were then analyzed during pretraining SPR and

REC steps and post-training SPR and REC steps.

Results: In the pre-training test, the Delta Mean RPE % (TR vs. PL)

was 1% during SPR HIIT and 9% during REC HIIT, with a Delta

Max RPE of 5% and 15%, respectively. In the post-training test, after

the 9-week physical training, the Delta Mean RPE % (TR vs PL) was

13% during SPR HIIT and 21% during REC HIIT, with the Delta

Max RPE of 16% and 26%, respectively. Both single and long-term

administration of Friliver� Performance significantly reduced RPE

compared to placebo.

Conclusion: Treatment with Friliver� Performance over a 9-week

physical training significantly reduces mean perceived exertion during

SPR and REC steps. The results of our study suggest that a 9-week

training program with Friliver� Performance intake may help athletes

to sustain training and optimize their performance.
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12 weeks effects of an Essential Amino Acids (EAA)-

based multi-ingredients supplement with vitamin D,

creatine, antioxidants and magnesium on aging frailty

markers. A randomized controlled double-blind study

M. Negro1*, S. Perna2*, D. Spadaccini2, D. Mazza3,

L. Calanni1, M. Rondanelli2, G. D’Antona1

1CRIAMS-Sport Medicine Centre, University of Pavia, Voghera,

Italy;
2Department of Public Health, Experimental and Forensic Medicine,

School of Medicine, Endocrinology and Nutrition Unit, University

of Pavia, Azienda di Servizi alla Persona di Pavia, Pavia, Italy;
3S.I.I.T. S.r.l. Pharmaceutical & Health Food Supplements Contract

Manufacturing, Trezzano S/N, Italy

�*These authors contributed equally to this work.

Purpose: The aim of the present study was to evaluate the efficacy of

twice daily consumption of a essential amino acids (EAA)-based

multi-ingredient nutritional supplement (SUPP), compared to placebo

(PLA), on body composition, body hydration, muscle strength, mus-

cle power and 25-hydroxyvitamin D blood level in healthy elderly

subjects.

Methods: 38 subjects (69 ± 5 years; 8 men and 30 women) were

randomized. Dual Energy X-Ray Absorptiometry (DXA) was used for

quantify Free Fat Mass (FFM), Appendicular Lean Mass (ALM),

Appendicular Lean Mass index (ALM/H2), Fat Mass (FM), Visceral

Adipose Tissue (VAT). Body Hydration (Total Body Water, TBW;

Intra-Cellular Water, ICW; Extra-Cellular Water, ECW) was deter-

mined by Bioelectrical Impedance Analysis (BIA). Biceps brachii

Muscle Pick Power (MPP) and Muscle Voluntary Contraction (MVC)

were measured by a force–velocity device analysis and isometric-

ergometer, respectively. Blood measurement of 25-hydroxyvitamin D

was assessed by fasting venous samples.

Results: 31 subjects completed the study and 7 dropped out (n = 2 in

SUPP and n = 5 in PLA group, respectively). After 12 weeks of

intervention, significant increases in SUPP group were found and

summarized as follow: (1) vitamin D (? 8.73; p\ 0.001); (2) ALM:

? 0.34 kg and ALM/H2: ? 0.12 kg/m2; p\ 0.001); (3) MPP

(? 4.82 W; p\ 0.001) and MVC (? 0.52 kg; p\ 0.001). Further-

more, a significant decrease of VAT (- 76.25 g; p\ 0.001) was

detected in SUPP. The results of intergroup analysis (SUPP vs. PLA)

showed improvements: (1) of vitamin D level (? 11.72 ng/ml;

p\ 0.001); (2) of leg FFM response (? 0.5 kg; p\ 0.05); (3) of

ALM (? 0.53; p\ 0.05) and ALM/H2 (? 0.19 kg/m2; p\ 0.05); (4)

of biceps brachii MPP (? 9.87 W; p\ 0.05) and MVC (? 1.38 kg;

p\ 0.05). In treatment group a significant correlation was found

between: vitamin D and ALM/H2 (r = 0.706; p\ 0.001), VAT/FM

and MVC (r = - 0.572; p\ 0.001), ICW and MVC (r = 0.533;

p\ 0.05), leg FFM and ALM/H2 (r = 0.857; p\ 0.001).

Conclusions: The study demonstrate that an EAA-based multi-in-

gredient nutritional supplement can affect muscle mass, muscle

function and metabolic conditions related to muscle health in older

adults. Furthermore, these findings are very promising because of they

were assessed in medium-short period of time and in a setting of

nutritionally controlled healthy elderly.
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Anthropometric characteristics for identifying

personalized anterior–posterior block distances

in sprint start

C. Milanese1, V. Cavedon1, M. Pirlo1, C. Zancanaro1

1Department of Neurosciences, Biomedicine and Movement Sciences,

University of Verona, Italy

Purpose: The technique used at the starting block is greatly influ-

enced by the setting of the block positions [1]. This study had a

twofold purpose, firstly to test the effect of two block setting condi-

tions on the kinematic and kinetic parameters of sprinters; secondly,

by dividing the sprinters according to their Cormic Index, we inves-

tigated whether performance outcomes in the two block setting

conditions were affected by the sprinter’s physical shape.

Methods: Forty-two well-trained sprinters performed a total 6 of

maximal-effort 10 m sprints using two starting conditions namely, the

sprinter’s usual personal block setting (UC) and a test condition (TC)

where the blocks position was set according to a proportion of the

sprinter’s leg length. Dynamometric sprint blocks were used to

measure the magnitude of forces generated by sprinters. The partic-

ipants’ Cormic Index ([sitting height/standing height] 9 100) was

calculated.

Results: The anterior–posterior block distances were significantly

different between UC and TC (P\ 0.001). TC induced a significant

improvement in some kinematic and kinetic parameters e.g., the

horizontal block velocity, the rear peak force, the rear force impulse,

the total force impulse, the first and second step length and the time at

5 m and 10 m (P\ 0.057\ 0.001). When results were analyzed

according to Cormic Index, TC induced a significant increase in the

rear peak force and the rear force impulse (P\ 0.001) vs. UC for the

metricormic group as well as an increase in the rear peak force in the

brachycormic group (P = 0.001) with no difference in the two con-

ditions for the macrocormic group. Using anthropometry to set the

starting blocks showed an effect in improving block starting perfor-

mance in sprinters, in particular for the rear leg. Such an effect was

most expressed in metricormic sprinters.

Reference
1. Slawinski J, Dumas R, Cheze L, Ontanon G, Miller C, Mazure-

Bnnefoy A (2012) 3D kinematic of bunched, medium and elon-

gated sprint start. Int J Sports Med 33:555–560
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Infrared thermography evaluation of exercise

in weightlifters: a preliminary study

G. Epasto1, E. Guglielmino1, L. Magaudda2,3, M. Righi2,

R. Sorrentino3

1Department of Engineering, University of Messina;
2Department of Biomedical and Dental Sciences
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Activities, University of Messina

Purpose: The application of Infrared Thermography (IRT) in sport

science is growing more and more, especially thanks to the techno-

logical evolution of the IR cameras and data processing software. In

sport science, IRT is mainly applied to detect thermoregulation pro-

cesses [1, 2], thermal asymmetries in athletes due to their individual

characteristics [3], thermal modifications due to pain [4] or to

endurance exercises [5].

This research aimed to measure athlete skin temperature during the

phases of exercise in weightlifting. More in detail, thermograms were

acquired during pull and drop phases in order to evaluate muscular

response and possible technical inaccuracies.

Methods: The training of a volunteer male weightlifter (age 21 years,

height 1.80 m, body mass 80 kg and fat mass 11%) was recorded by

means of an IR camera (Flir Systems SC640). The camera–athlete

distance was changed during the study to have different fields of view.

Results: By analyzing IR videos of the pull, a temperature rise in the

left biceps femoris compared to the right one was detected, maybe

due to a small injury in the right knee. In the IR videos of the drop

phase, a slight temperature difference was observed between pec-

toralis major muscles, without technical inaccuracy due to

asymmetries.

Conclusions: It can be concluded that IRT is an effective tool in sport

science and together with other diagnostic tools, can allow the eval-

uation of post-injury recovery of athletes.

Acknowledgments: The research reported in this paper was con-

ducted with the facilities of the Research Project PONa3_00422

‘‘CERISI’’ (Research and Innovation Centre of Excellence for

Structure and Infrastructure of Large Dimensions).
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preliminary study on infrared thermal imaging of cross-country

skiers and swimmers subjected to endurance exercise. J Therm

Anal Calorim. https://doi.org/10.1007/s10973-018-7311-y

Sport Sci Health (2018) 14 (Suppl 1):S1–S99 S93

123

http://dx.doi.org/10.1007/s10973-018-7311-y


196 SB3 O

Performance evaluation in Compak Sporting

competition
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Purpose: Clay pigeon shooting is a sport that requires dexterity and

medium intensity muscular effort (Dal Monte 1983) where the

shooters, using sportive shotguns, attempt to break clay targets

mechanically flung into the air.

The aims of this study were to investigate the performance in Compak

Sporting (FITASC 2016) competition and to evaluate pain and effort

perceived by the shooters due to the recoil, using two sportive shot-

guns (shotgun_A, shotgun_B) with similar configurations but

different technical characteristics (balance and ergonomics).

Methods: 8 shooters (age 26.8 ± 4.6 years; BMI 22.9 ± 1.5 kg/

m2) with at least 4 years of shooting experience were recruited. Each

shooter have shot with both sportive shotguns.

Qualitative (Visual Analog Scale, VAS, and Rate of Perceived

Exertion scale, RPE) and quantitative (Hand Grip Test dominant,

HGTdh, and non-dominant hand, HGTndh) tests are proposed before

(t0) and after competition (tf). VAS and RPE were used to evaluate

pain and effort perceived after competition (tf), HGT of dominant and

non-dominant hand were used to evaluate the muscular force varia-

tion between before (t0) and after competition (tf).

IntraClass Correlation (ICC) was used to exclude possible varia-

tions of shooters in rest condition (t0) during the two competition

days.

In order to assess possible differences between shotgun_A(sA) and

shotgun_B(sB), the total scores of Compak Sporting competition and

the results of the evaluative tests after competition (tf) were compared

using a 2-tailed paired sample t test. Significance was set a priori at

p\ .05 for all tests.

Results: Based on the proposed protocol, the following results were

obtained for the parameters of interest: score (sA 51.63 ± 4.81, sB

47.75 ± 4.50); VAS (sA 4.47 ± 3.68, sB 6.37 ± 4.89); RPE (sA

1.94 ± 1.37, sB 2.50 ± 2.28); HGTdh (sA - 0.73 ± 0.18, sB

- 1.03 ± 0.27) and HGTndh (sA - 3.16 ± 0.74), sB

- 5.16 ± 0.79).

The use of two different shotguns resulted in significant variations in

handgrip strength (p = 0.0001): the grip of non-dominant hand of the

shooters after firing with sB is weaker than when using sA.

Conclusion: This protocol has allowed to realize a method of per-

formance evaluation through the analysis of the score, the reduction

of the district muscular strength (upper arms) and effort and pain

perceived by the shooters after competition.

References
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Acute effects of non-customized, boil-and-bite oral

splint on muscle flexibility and dynamic balance
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Department of Biomedical Sciences for Health, Università degli Studi

di Milano, Italia

Purpose: Recent studies concerning the effects of non-customized

oral splints (boil-and-bite) on physical performance, indicate that

these devices could improve muscle strength capacity. In particular,

an increase in maximum force production, endurance time and force

stability in the upper limb muscles was reported. While force capacity

has been already investigated, the effects of the use of oral splints on

muscle flexibility and coordinative aspects have not yet been eluci-

dated. Therefore, this study aimed at analyzing the influence of oral

splints on muscle flexibility and on dynamic balance.

Methods: Twelve amateur sports participants (age 37 ± 4 years;

body mass 54 ± 5 kg; stature 1.66 ± 0.06 m; mean ± SD) were

recruited. Flexibility tests included the sit-and-reach test, the upper

limbs circling and the lower limbs abduction. Joint range of motion

was also evaluated. The time to exhaustion in maintaining the forearm

plank position was measured for evaluating strength capacity. Lastly,

participants’ balance was determined by measuring the displacement

(frontal shift and spin degrees) after a Fukuda step test. Each test was

performed with (OS) and without (CON) boil-and-bite oral splints

(BRUX Power), in a random order.

Results: Upper limbs circling (107 ± 4 cm and 104 ± 4 cm in CON

and OS, respectively) and lower limbs abduction tests (78 ± 2� and
80 ± 2� in CON and OS, respectively) improved significantly when

performed with OS. Equally, the time to exhaustion in the plank

position (100 ± 18 s and 114 ± 16 s in CON and OS, respectively)

increased significantly with the splint, and the spin degree of Fukuda

test decreased (81 ± 36� and 54 ± 30� in CON and OS, respec-

tively), although not significantly.

Conclusions: These results suggest that, even in acute condition, OS

usage seems to influence positively muscle flexibility, isometric

strength and dynamic balance. Similarly to what has been done in this

study, future works should investigate the effect on dynamic balance

and on flexibility after chronic use of non-customized oral splints.
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Sex differences in upper and lower body muscular

engagement during cross-country skiing
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Purpose: In cross-country skiing propulsive actions are exerted

through skies and poles, thus involving upper body to an extent that

depends on the specific technique performed. Since sex differences in

endurance performance are greater when upper-body involvement is

high, our aim was to verify if muscular engagement is sex dependent,

when skiing at similar metabolic intensities using techniques requir-

ing whole body involvement.

Methods: 12 male (M) and 8 female (F) high-level skiers performed a

roller-skiing treadmill test to exhaustion by using the diagonal stride

technique (@ 10 and 9 km h-1 for M and F, respectively; 1�-incre-
ments in slope every 3 min starting from 2�). The metabolic

commitment for each step was estimated by oxygen consumption

during the final 30-s of each step and cumulated blood lactate con-

centration. Correspondingly, the EMG activity of highly involved

muscles belonging to different body compartments was measured to

obtain the mean activation of each muscle, expressed as a percentage

of MVC and to estimate cycle frequency.

Results: Test time and V0O2max kg-1 were significantly higher in M,

but no differences were found in total metabolic work of sub-maximal

steps (2�–9�). EMG data revealed no sex differences for cycle fre-

quency, trunk muscles and thigh extensors involvement (all

P[ .050). F showed lower activations for triceps brachii (- 48%,

P = .024) and higher for rectus femoris muscle (? 35%, P = .044)

than M.

Conclusions: When skiing at similar metabolic efforts and movement

frequency, female skiers compensate the lower contribution of upper-

limbs through an higher lower-limb involvement. This findings sug-

gest that a reduced fractional utilization of upper-limb muscles

strength during sport-specific contractions is another factor limiting

performance in female skiers, together with the already known lower

upper-body muscle mass and maximal strength capacity, respect to

men. Additional strength-specific-dynamic training and technical

improvements should be consider in high-level female skiers, to

properly engage upper-limb muscles in propulsion while skiing.
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Case report: evaluation of proprioceptive program

in a patient with cerebellar ataxia after traumatic brain

injury
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Purpose: Traumatic brain injury (TBI) is one of the main causes of

morbidity and mortality in the world [1]. Proprioception has a sig-

nificant role in rehabilitation to promote and improve a correct

postural control. The aim of this study is to evaluate the effect of

proprioceptive training in a patient with cerebellar ataxia after trau-

matic brain injury using Delos Postural Proprioceptive System

(Delos).

Methods: The subject is a male, 20 years old with a TBI, brought

about severe cerebellar ataxia, weighty gait and postural control

disorder. Patient walks with the aid of a stick and shows uncoordi-

nated gait. The patient leads an active lifestyle: water and postural

rehabilitation, competitive climbing and amateur thai boxe. The

proprioception has been evaluated using static Riva test (single

stance) and stabilometric test (double stance) by Delos System (Delos

S.r.l.—Torino). The Delos System allows measuring quantitatively

the proprioceptive control with visual feedback. The training con-

sisted of different protocols, performed 2 days a week (450–600) for
7 weeks. We compared the proprioceptive control before and after the

protocol training. To measure the level of proprioceptive control in

single leg stance exercises, we used stability index (SI) (percentage

score, 100% is the theory test performed with maximal stability).

Result: In open eyes tests, SI improve of 7.1% in the left limb and

27.3% in the right one. In close eyes tests, SI improved in left and

right limbs respectively of 51.6% and 28.8%. Hands support decrease

of 70 pp in the left limb and 46 pp in right limb. Visual dependence

decrease of 17.4%. After training, the variations of the centre of mass

were smaller than pre-training once.

The final tests show a higher stability index. The patient reduced his

support base and was able to perform final tests with heels together.

During the first week of training, the patient needed double hands

support in single stance training, instead, in the last session, he
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performed the tests with single hand support. The proprioceptive

protocol will be revise according to the patient’s improvements.

Reference
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Kobusingye OC (2007) The impact of traumatic brain injuries: a
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Neural mobilization exercise for improve quality of life

in patients with cervico-brachial pain.
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Purpose: Aim of the study was to investigate the efficacy of neural

glides exercises on the symptoms of the cervico-brachial pain. Neural

mobilization is called to affect the axoplasmic flow, movement of the

nerve and its connective tissue. Furthermore the circulation of the

nerve and dispersion of intraneural edema is affected by this princi-

ple. Neural mobilization decreases the excitability of dorsal horn cells

and seems to be helpful to the mechanical and neurophysiological

nerve function.

Methods: A 47-year-old man with a body mass index of 28 kg/m2

has been submitted to neural mobilization training plan (NEURAL

GLIDES) at Training Lab Italia, Fitness Centre and Independent

Laboratory Research specialized on treatment of chronic diseases,

consisted of 5 sets 12 reps with 90 s of rest for 8 weeks of sliders

technique. Pain was quantified by the Numeric Rating Scale (NRS)

ranging from 0 (no pain) to 10 (worst imaginable pain) and the short

Form health Survey (SF-36).

Results: There was a significantly greater reduction in pain (NRS)

after 8 weeks of treatment (p\ 0.05), and the quality of life has

improved.

Conclusions: Our study suggests that the neural mobilization exercise

techniques could reduce cervico-brachial pain and also improve

quality life. To reinforce our results we should expand the sample and

compare our findings.
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Modifications of balance and posture in people

with facial piercings

A. Nart1,2, M. Rossato2, T. Moro1,3

1Department of Biomedical Sciences, University of Padova, Padova

Italy;
2Department of Biomolecular Sciences, University of Urbino, Urbino

Italy;
3Department of Nutrition and Metabolism, UTMB, Galveston Texas

Purpose: Body art is a very interesting topic but its effects on posture

has not been well establish yet. The aim of this study was to inves-

tigate the effects of piercing usage on balance and performance in

young adults.

Methods: The study included 11 participants (SG) (8 females; 3

males), between the ages of 20 and 37 (25.04 ± 4.71 years). Subjects

were studied via electronic stabilometry in static mode, open and

closed eyes, in the modalities piercing, without piercing and with

plastic piercing. Results were then compared to the published

guidelines (CG) (Rossato et al. 2013). Parameters of galvanic current

recorded of any metal, were included in the analysis. At the same way

a test to measure the range of the head rotation (subjective and

objective evaluation) with and without metals was performed.

Results: The t Student test showed that the Surface parameter, open

and closed eyes, was statistically different from the CG (p\ 0.05),

without gender and age distinction. Subsequently only a female group

(FSG) (age between 20 and 29 years) was evaluated; the t-Student test

has underlined a statistical difference for the parameters Ymoyen and

AVD, open and closed eyes (p\ 0.05) and for the parameters AVG

and TalD, open eyes (p\ 0.05).

Conclusions: Some particular variables are not often considered in

the imbalance of the postural adaption. The presence of piercings is a

variable that could influence the proprioceptive training for the well-

being improvement of the person.
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The use of hypnosis with specific athletes hypnosis

to improve sport performance in 4 cases

N. Gava1
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Purpose: The speech will describe, through the analysis of the key

phases of 4 mental training programs, how hypnosis can be used with

athletes who wish to enhance specific aspects of their physical per-

formance, emotional balance and psychological state.

Methods: The author chose 4 cases of hypnotic mental training to

describe the application of hypnotic techniques to enhance athletic

performance.

Results: Case 1: Ipnosi in skiing. The case of a professional skier who
asks for a mental training intervention to manage his fear of the slope,

his anger and his impulsive behaviors that heavily hindered his run.

The program will allow him to stabilize his performance which,

before the intervention, often was unpredictable and unreliable. Case

2: Hypnosis in golf. The case of a golf player who, while performing

very well while training, lost several matches because of his fear of

the audience and performance anxiety. The speech will especially

emphasize the importance of failure management on the field. Case 3:

Hypnosis in basketball. This is the case of a basketball player who

requested an intervention to improve his explosiveness on the court,

to manage audience pressure and to regulate the problematic rela-

tionship with his teammates. Case 4: Hypnosis in rifle shooting. An

example of how hypnosis can help athletes manage anxiety, time and

physical pain in a professional shooter.

Conclusions: Hypnosis seems to be easily integrated in the training

regime of different kinds of athletes. More research is needed to

verify the effectiveness of such technique.
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Purpose: The presentation will list, organize and critically comment

the scientific, published, peer reviewed papers that exploring the

effectiveness of hypnosis in improving the variables related to sports

performance.

Methods: We performed a comprehensive database search (Pubmed,

Scopus, Psychinfo) of the scientific literature since 1995 until 2018

using the keywords ‘‘sport hypnosis’’.

Results: Sport psychology increasingly attributes importance to

mental training of athletes. Mental imagery, self-efficacy, relaxation

and flow states are among the most important variables to determine

the outcome of athletic performance.

Conclusions: Results indicate that athletes who train with hypnosis

show improvements in the quality of their performance. While

promising, these works emphasize the need for further research and

greater methodological rigor in order to more solidly investigate the

effectiveness of such approach to mental training. Finally, a case of an

athlete who was trained with hypnosis will be described and

discussed.
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Purpose: Inattentional blindness is the inability to detect unexpected

events occurring in the visual field of an individual. This phe-

nomenon, which became famous after the experiments of Simon and

Chabris (1999) on the invisible gorilla, has found little use in sport

psychology so far. This study aims at verifying whether soccer ref-

erees, in comparison to other participants, are more able to notice

unexpected events, because they usually have to identify and cope

with unexpected situations during matches.

Methods: The experiment involved referees, referees’ observers, and

university students. The participants were engaged in an attentional

task which could have two levels of complexity: easy and difficult.

Results: The results show that referees have a superior capacity to

identify unexpected events compared to the other participants.

Although the referees were less experienced than referees’ observers,

they notice the unexpected event more frequently, regardless of the

difficulty level of the task.

Conclusions: Overall, the easier task led to a higher rate of identi-

fication of the unexpected event, but further studies are needed to

improve the standardization of stimuli.
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Purpose: Executive functions (EF) are crucial for the athletes’ suc-

cess, and they are even more essential in open skill sports (e.g.

volleyball and football). In these sports, due to continuously changing

conditions, goal-directed behaviours need to be repeatedly adjusted

and corrected. One of the most important EF is the ability to con-

tinuously switch between two different tasks that are asked to be

performed in random sequence. We used a taskswitching protocol in
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elite volleyball athletes, usually playing different roles, with the aim

of identify a sort of ‘‘executive style’’.

Methods: Twenty-seven elite volleyball athletes, divided into three

groups (Strikers; Defenders; Mixed) completed a customized sport-

specific task-switching paradigm.

Results: Data evidenced that each role has specific characteristics:

Strikers group resulted to be the fastest to answer to stimuli, while

Defenders group provided a worsened performance particularly when

defensive actions, that probably requires more cognitive elaborations,

had to be processed. Different effects emerged from of the Mixed

group, the one with more expertise, that appeared more accurate in the

responses. These results evidenced a minimal degree of cognitive

flexibility for highly specialized Strikers and a maximum level for

Mixed, allowing thus to highlight specific profiles of athletes.

Conclusions: Data observed will permit to develop a test that ana-

lyzes the executive profile during the recruitment in a team, revealing

a useful tool for choosing the most suitable role.
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